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Introduction: The current cross-sectional study was conducted with the aim of
investigating the relationship between physical activity and the severity of the
COVID-19 disease in hospitalized patients.

Material & Methods: The statistical sample of the study consisted of 295 people
with COVID-19 who voluntarily participated in this study. The subjects included
104 critically ill patients hospitalized in the intensive care unit (ICU) and 191
patients without severe complications not hospitalized in the ICU. Physical activity
was assessed using the short form of the Physical Activity Questionnaire (IPAQ).
Evaluation of food intake was done using a semi-quantitative food frequency
questionnaire (FFQ) of 147 items.

Findings: The results of this study showed an inverse and significant relationship
between physical activity and weight items (P < 0.001) and body mass index (P <
0.001) of patients. Also, patients with more physical activity had significantly higher
levels of venous oxygen (P = 0.001) and bicarbonate (P = 0.028). The results of this
study after adjusting for possible confounding factors showed that in hospitalized
patients with COVID-19, the amount of physical activity is not related to the severity
of the disease (P=0.098). Although subgroup analysis based on gender showed an
inverse relationship between physical activity and disease severity in women with
COVID-19 (P=0.010, CI: 0.040-0.479, OR: 0.045).

Discussion & Conclusion: It seems that proper physical activity has been able to
play a decisive role in the prevention and management of women suffering from the
severe form of the disease of COVID-19. More studies are needed in order to draw
more precise conclusions in this field.

Keywords: physical activity, COVID-19, disease severity, ICU

» How to cite this paper

Aghajani M, Azimi M, MirdarHarijani S. Investigating the relationship between the level of physical activity and the severity
of the disease of COVID-19 in hospitalized patients. Journal of llam University of Medical Sciences. 2023;31(2): 110-121.

SROIE

NC

© The Author(s)

Publisher: Ilam University of Medical Sciences

Journal of llam University of Medical Sciences: Volume 31, Issue 2, 2023


https://orcid.org/0000-0001-9776-4936
https://orcid.org/0000-0001-5678-0323
https://orcid.org/0000-0003-3075-1529

"m

0 =

Bl

Led Ol Jae uo b

o]

&

U S I W)

[

o

o0 (onliis 31 o g Obuinila ke

VOFY-FYYA P-ISSN
YOAA-YVYO E-ISSN

JIUMS

O slowt 33 COVID-19 5 lowt 4 Ml Ok 9 St Cadlod (gm0 (o Bl 51 (w3

3

Sy

=T S B 518 0 see0ll

Tt Sage | (JrBT by

Ol el 01503 o513 € o555 p ke dSCiSls ¢ 55 S5 g5 03 S
Ol 015 60l (K ke o8l ¢ STy 0S¢ 85558 Ul Ol oy o1 (Sl slony St
Ol il 00555k o0 ¢ Sla g8 sl 5 B5as S il oo s T

ouS

alio wledb|

aﬁ&glé,—w‘obuﬁ); Golow Sl 5 G Il Ol s Bl gy b b il abaite anlllos tdoARO
|

andllae ol 55 Gllbgls oy g & 45 dinls n JoSCET 4 Vs 53 YO 1yt s s LT w50 i (95 9 B9
022155 03 JLe VAY 5 UACU) 035 ool o doml g 53 (5 i Sl Jlow Vo F ol s s 90T s 72875
plsil IPAQ) Gy Cdlad aali i 3 o687 p 3 Sl oslizal b Gy Sl U551 s gy ICU 5 (6 ey b il
o5 5 ploit 1y (FFQ) 147557 15 ol (oS o ol Sl oslizal b gl 3L s o550
(P<0.001);>;}L5La(,:J,@.\{qwolﬂbﬁbwu@m}w}iuw)uu.a\@u:&agg._shcéb_
g;j‘ﬂl{c}amé)l:@m)}b@}:ﬁﬁ@.\{ C‘:JL"él‘.Q‘)L“:{Q:"’,“-"~5‘-’ Ol Oyl (P<0.001) ey yeli
K sdie Jolge Jodei 5| oy S2as3 ol b kzals (P=0.028) by S 5 (P=0.001) sty 55 03T
(P=0.098) il o Ll 55 (sHley SAs b S S lad Ol ¢ 4 Mt (652 Olay )5 &S sls Ol Jlaz>!
& M 065 53 (S)leny D 5 ok Slab Oljon o sSn b1 Koy Cmior bl y 29 5= 5 5T 4 51
(OR:0.045, CI:0.040- 0.479, P=0.010) 5

e 5 6K 53 oS ol B ol il lie Gy SIS Sy o 4 26 AR 9 S

Wl 5L 350 4 ) 2l 03 555 (6,8t ) shite 4 (6 2t Slalllas ST bl (glen LS S 4 0L Dl

ICU (ol Sl ¢ (b Sl ‘5»\9{ ‘slhbj‘s

gy Wl £o3

VRO AYE il 30 G o
VAN gl 9 b
VAN 0ty Gl

AARAE I FBY

2 o O g3

SRl e el

pole 0 dSCails (3555 S5 m s 0s 8
Ol il Ol 3L o515 ¢ o555

Email:
shadmehr.mirdar@gmail.com

Oyless 53 COVID-19 (65kes 4 Ml o 5 S Sl Ol e oy B oy g3l ¢ Sl 515 o 6 ¢ golis tlina ¢ Sl BT 180!

ANV IOFYVEVFLY sl (Dl (ST e ol alon (5

cXoS

BY NC ulf'\“*“’?@ JJ}%?

ﬁ)b‘ 65...:)4 'a5l.c ol8isls 1 5l


https://orcid.org/0000-0001-9776-4936
https://orcid.org/0000-0001-5678-0323
https://orcid.org/0000-0003-3075-1529

Sl ly pl S Clods i)l S ax $1.038 5 &) 0
2 e AB el Gl o b el S50 Jlgn
(has G551 (Bl (255 Gy Sl sladl
Shle o 55 Ol b Al Dl s
Sl el 5 S Yk ol ohs 4 ele]
AY) ol sls Ol Jasl 5 o8 55 s o

5 A 5 G S Lk N e L
o wSpke oSy sladdsl i 6, K
Olsie & (531555555 Solow 5 Jrolin ¢ ASl 5 SHae
Solew s 2 5 (6, Kk 5o e ok Jole
Yexe Jlo o (V) 0LSes 5 JS 5 .(0) Sl ok slgriy
ol SKar iy Sl e 515 i
J§i> Sladlae 53 das [l ) (hlew DAl gd>
5 G S W3 S 5518 (1)) 0, 5 3,
Ld glalipie 4l a8 ozl b ik Gy Sl
SO 0L 5 el sl ol jor ks 5
ol S Sl el bl &S b0l
Lld ladely 4l st EalSL s 4 s feall ) 52w
OWIT K5 andllae 55 .ol ol o law OVLE 5 Ol
i ok b e oS 3 S 51E OF) 0
sgol e S i K55 Saust (e b Ol 3

S SIS LUl g 4 ey Dlalllas 4 S
el (Sl gretar & do gl Ll llaistls 5 (6 )loy A
LU (st paisn b slandlan 4 Saass 055 ok
S Ollo 53 Sobows 4 Dl Do 5 by Sled O e
COoda b abaio andllan oyl 4ot 53 ol 4BLEC s 1)
el (6 s Ololans 3 (Soloy Dl 5 G Cld b
ol 4 &
B 095 9 3lgo

Sew @l slo YAO 3 bl o= alaie adllas
>y 53 Gpw Glpu sl V0F ls COVID-19 &
25 LA (2l 50 09k sl V) 5 ICU) o5, 5 a3l
Ol ylaws 5 andllas ! ol)l.«ﬁ.g.é)frl?a\lCU 35 (6 e

I3 s 3050 VN ol OLT G g6 51 01, 85,8

400

¢ (COVID-19) YoNd g sbs S (slew
(S 3l p i Jals AN 4T ol G g s (S plocy
3506 sl )y (SARS-COV-2) Y s b5 S .o
wi glals o opn Ol Olagg 53 Y414 Jlo el
iy g S Ol 4 Sisie da slaels 3 (V)
S S e laysiS le 53 Lseh b s Sl
) WHO) Sl il Olojlo oY+ Yo pujle 55 .2l
S S35 (M35 ool Saen ilen & 1 (s5ko
3l p i B e O 5oty (sl el oglize 2L
Solow 21 31015 o 1) (6 5t i > Shoe S 5 gudS
3 e 30 030l B e 5 Sl e e il
e pl sk oo SET sy o 03 BS 3
313 S NS e ¢ St €333 o 8 o 63 31 A5 e
o 5 a2l 5 2l O3>
03 3T 51 31 3l p g &S5 Jalto (F ) it ns s
j‘\)ﬁjd{\évﬁyﬁgé.}‘}|.J})‘&uﬁj‘}igv:w
b Cads oo b Oblay 038 4w 4 s o Ol 55
L WMo b Obley (it 4 Il B) e s
bol) G Ll 2 b Ol ¢ (oS p 5 8559
5t e (O i 5 Sl ISy 57 g ¢ s
GladMstl 4 e b g s Oljlews Ols ol 5 ((F F)
Sl (6l sty s e 53 il O en S plis
53 5282 31 g Wrole B Ol 51 (5 2 53 At Ayl (S5
ol odaline O (sbasl 4 onl 5 e GV b 31 55
el 5 2 b Ol 2olse Vb ped 4 4 5L (F)
5 4L,y Sl gl ol @l i Oloys &1
0) sl Hlsy 55 5 oYU Hles Coen 51 281 0
5 Liste S slen Sl b e ol
G g b S skl Sl g Sl Lais
3 res b L5587 ) ol B ST s s e
Lo a5 S lapll (5) s 871l ) ol A slaplotl
Shrs s 5 i Sl Dy (S5 sl

O85 b olod 51 6,8 g 5 Il Slge sl b poleT

Ny

o L&Ay 4z

VY ologs /ool Sy pade



Wy

W)=

S g o sudlad O o guo LS|

|

43555 P aalllan 53 0SS 5 O ey 035

S eslial by ST Os oAy il b Ol
L (SecaB03) olJT 528" sl Seca Jhows 69)l 5
e I O NN TS NH S g PG
S O 5 ) 25 HUS esliw| Sl > Seca(Seca 206)
B Zds |y dzils 4l 3 sle S s S &S Sl s
053 gl 3 Gk 035 alad 1 (6, S 05 (g pal
S5 3 b (0 ) 8 sl (p 55D
e b o ol ST 03 Sl eslinal b Gty il
S Ll Gy it Jald 3 oyl il IPAQ) St
gl 3 ol slel ez plal S SIS Ol s
olae asli w53 5 25 0 adein 35 2 Gl
o) bl 5 O0F) T e s (METS) ¢S e & Jlad
b Cllad 5 b e b (Jleb b a4 531 slna

(\ °JWJ}'X>)'\J}‘;G‘('T‘“B

b Oyt 3le ol&ils (39 aaS” Ao b 4y Lingy ol ki S
4l 3b 5 dewy IRUMZREC.1401.001 33 uS°
s ol 53 08 S S5 Sl ok plondl (Sila
A3 8 s anllaa s ST sl 3P al-Culs,
GRls Dl sy Sole aslllas 4 55,5 Slalne

Il B BIA o 035 yls s 53 6 )Ken 4 bles
(Sap Jo gy b 3BT ol S 4
sl s b S A& LT 5 655, el
Jlasal ) sy Dl adllas 4 35,5 pde Glajlne
gl e (3355 5 )10 (JSI e Ll
L (glacssle 4 Vel ol sl 5 Ssmilis glag s
5 S (83 (s 5,5k 5 s T (s AS s 5
bl 55 adlas 5l g5 Sl Sl 5 B 0Ll
sl iy Ol eSS 5 Ol 55 () Kan & 21

.Jﬁbuw‘

u;vu\as':ﬁjwo‘ﬂ.a U,u\.wljé\/&‘ LSJ.;(..;M;J aﬁ‘a)l&:) J’v\?

Skl IS s

win 43 aids- METs #4051 S ods 3,18 MET
i )3 5550 gl akds ¥ 5l S (5000l

win yd fho b 5 5a Y Glp Pl ads Yo 5l zaS Lus cle

Js L 5l 3l

win 55 ol 5 55T lp Jle adds Yol i i Lo gia SIS L sl 3
aan pd o b5 5950 Gl p Bl azds ¥ Dol 4 (655000

win 53 4ids — METS 94+ 5l i ods 5,18 MET 3l

aan j> 4ads - METs Vo« -+ 3 i

as s 428> -METS

ods iyl 8 MET —atin 3 i b 555, (gl Jlis aids Yol zi s C )l Jlas 31 3l

Yoo 5t edd IS MET L5 55,V gl Jolde 4ids ¥e Se 4 g5500L

6l asdS Jle Jsb 53 10 esle ja s ze O e anlllas
o3Il 31 ks S 58 wlale b Sain ailjyy Soyge
S ran S glaojll ples s sl Kb slags S
L als, gl ke slge LT (V) i eslizul rf "
sti-Sol o315 o1 L Nutritionist IV i il 51 eslizu

o plonil 1 (slalde (sl

EIF 502 T e ~Co5 8 golS 40T

M.:} Mb&wﬁ )‘ oalainl L LSY-L'\; &:JLL)Q uf\f.))‘

ool 88 e s VY ST, 5 ol oS
el s S sl g andllan 390 3131l Aelitn oyl
4 Shg osle 85,5 51y 35 lds slse 5 uae
QO0) kS il 5 eVl b 5 alale o Sin il 35, oy g0
S sS eoler Ao e 3 S e aslidn s gls) 5 2Ll
2 OE LSS5 (18) Cl o il 05 A 5 3



el 5 (P<0.001) O k5La=‘.:iT 5 ok Sl Ol e
) opled Jar) sls 0lis Olylew (P<0.001) S o35
Tl ol e Oy & g (G S b O slay piome
Sl Ko s (P=0.001) (gbys oSt S g5V
5o gME slee il s s g Hls, - (P=0.028)
N3 gme Sl (sl oslite e o 53 Ol slecy
5 (P=0.026) -5 5 » « (P=0.042) Sl yan 5 S~ 3L 55 s
23 g8 e Blad ) Oljlews L s (P=0.030)
Loy lsgm sl s b (el s
Sl s 53 Ojlay ik o ()b 4 (P<0.00)
6OV epleds Jgdar) dizdls Gl Ed g Comir @ 0y
oo B G S Gl sk Ol J
> «(P=0.098) (s Loy ok «(P=0.561) 45 (P=0.540)
Bl )8 5 (P=0435) s,y S LS
(Y ojlad Jgdor) AzmBl (g ls gme ol (P=0.105)
Bl duglis 3 (6 ke Db Blod I Oljle ol 0 5dle
S Oljlaw 487515 Ol awslas ) (¥ oyleds Jgua)
Sl olsine s K3 Olley 4 i ICU s
Sl e 51 .(P<0.00D) Wsg oV w il
ey el (P<0.001) 055 L Loyl ys gyl s
O5mS 1« (P=0.435) s 55 oy S LS 63 P<0.001))

A odalis (P=0.028) &by S 5 (P=0.001) st 55

s il (Sos 2 g O 0305 5 el ads
Al oslatal

st 00T 3l eslial L OB WSS 4 gla S5
S5 05037 5 oS sla ke (612 Jits ANOVA 05057
LUl s Gl ks 5] (S (sl it gl 5 S
Obey 53 (ol 4 Dl s 5 Sy S Ol
ot s eslinal Sand e S5 05037 5 5
5 SPSS Il p 5 ealizul b (55T (sla lows 5 452
P-value<0.05 luie) s 53 40 Olizabs pebans o plosi )
s s 8 L5 (Gl gme 65bT s
o9 R Sbasdh

ot COVID-19 &z oy YAD S s
O3 ey 18Y 5 1CU dolg 3 (6 s Sl Slows Vo F
CS L andls 5l 53 ICU j3 (6w 8 Ll 55l se
Ghils oy a adlas s oSS L5 Ohlew L5 S
VEIVENYAS S35 o Sole DAYV i o KiLo
iz Blod 51 is 0 YWVOEF/NF ke jasls
L5 (Apy3 OF/Y) 05 VOV 5 (Ao, F2/A) 5 0 & \FA
Jolse olelils 5 538> () sshte 4 .(Y oled Jsutr)
o lons G Zlab Do bl Ollay 8 5ot
oS A 5 20 (087 Sy Il L Ol 09 8

oy Gl 5 e San daly anlllas oyl = L

engo\ﬁwbudb)sawdﬁ:i)é\&él;yaub’y\b\}@gﬂjéhub@@épq.w.llf:.».f ool oo

s Sl Ol &
P . 3
Y=3ldad) Ccma .
value ) ) e s
(M=ol ts | OAY=slix) o gie | (VF=0lia) oS @b
/0F FrINENV/5F OV/AAENO/V 04/ v EVY/Y] ON/FYENO/Y (JW)
VAN AT A VARE ARVAQ \WE/EYENZ/ A AEAVAR =-ALVALARNERAAVA 7= SR V7N ¢ (regsle) 43
TARN FO/XYEN /Y VO/OFENY /04 YA =ARVANY VE/PVENY /A (rﬁ};) 3%
S 02 el
RN YY/OAEY/VO Y#/AALY/AA FY/YVEY VO YV/VOF/YVF
(kg/m2)
\YY/YFEVEN/FF
SN | YRVE/DAZRF/FY | AYFO/YZEYYV/YY | FYY/N\VER4/4. Yo Cls

"f

o L&Ay 4z

VY ologs /ool Sy pade



\AIA

W)=

S g o sudlad O o guo LS|

5|

ba:-w:\’.'
Yo(PFNY) BOY/Y) VA(YF/YY) \YACFZ/A) ¥ 3,
n/n . \
VF(FO/AQ) AV(FV/A+) OF(VO/PA) \OV(OY/Y) 0)
Solew Sl
e 33 (6 e Oyl
YA(VE/FD) YY\ (P2/FA) £ (OO/F) V4N (PF/V)
oy sl
/+AA
23 S g2 Ollay
Vo (YO/8D) £y (TY/0Y) Y'Y (FF/84) VRO
o5 Gl iie
;w.;z..."' 6L{a)'lf
Waar FF/\ 2FO/AY Ya/v0EN /AN FA/YEEYV/AY FL/VYEV/DY pCO2 (MmHg)
/e YW/ YO0/ YY/\O+F/AF 14/02F/F4 AATARE=YAN HCO3 (mmol/L)
/YA FY/A5£YY/04 YA/VOE4/00 YY/VOEA/00 YANYEAA/YS pO2 (mmHg)
&‘.1..9 C.;.‘.)Ll):
WVA/R0E8F/FF | 5 5 JS S )8
VD | OYCAYFSEOV /YA | AVEV/VEEANA/EY | \YEV/DHAAN/AS
g G
230 5) Slytay S
Y ¥ O/OAEVY/VA YOA/AVEY + O/YY YVE/QADENV\W/YA | YAV Y2 /0 Y
G
Y4 INV/NEALYARE A AVAVSRVAR! AV LRI AR VNP7 SEAD/E | Gy yo (,f) 959,
2SS e
YO Y&/ P /4 VV&/PYEA5/4Y \ L V/VEEVE/SY Y AVFEAS/FO
Gy

pCO2: Partial dioxide carbon pressure, HCO3: Bicarbonate, pO2: Partial oxygen pressure :&f ylazs|

Metabolic equivalents task units( min/week)  ulul » sl dnloesY

s Ol il 5 5SSk

(Ao y) sldes ¥

ANOVA (5057 51 Jool (6513 sxe Ol jan oS (Sl ki

25l G5 0 503T 5l Jeolm (gols gime Ol jae &S (Sla juiie




adlas 3 0diS'ES 5 Oljlen IS S35 ¥ oo Jou

O 03 S 22 Oblen | A3 53 (6t ODlen
#P value oy bl o9 sl sl s ey
(YA =23lda5) =5ldw5)
<o/ VF/M £07/0F \O/YFEPY/FE (JL) o
CENY VY/ADEVE/YY VY VYEVY/O- (0 5 AS) 055
LARRI /Y 2YV/FD FIVYEYA/FY (kg/m2) b ody jels
Wisd YY/AVEFY /D VY/A2Y4/08 pCO2 (MmHg)
VANZN LEEA VAR F/OAEYY/F+ HCO3 (mmol/L)
«/VAY VA/FFEFA/BY NZA\ES VAN pO2 (MmHg)
pCO2: Partial dioxide carbon pressure, HCO3: Bicarbonate, pO2: Partial oxygen pressure:c Lz |
Jaa t 03057 51 Jool (6515 sne Ol sne
sme Sl it 5 S50

AT 538 p s 4 (G S
W31 Ol ekl oy s 288 Dyge 25 8 55
b Obles & Sl 00l (ot Slad Ol b 4 Do OL
ol Gl b ke ST G Sl O
OR:0.045, ) L3 52 (s)lows ks £ 5 4 D) (12 6 5 0y
35 ol gre bl e £ (C1:0.040-0.479, P=0.010
LS odalie (15 e 53 (Hles Dld 5 S Cdleb L ol

(OR:0.045, C1:0.040-0.479, P=0.010)

4Ol DAl 5 G Sl Ol e LI Zulg o

S g 85 0505 G2 b 316 o Olo 03 (S skoc
5 ol g (F osled o) S35 515 gbjsl 350
Ol e 457 55 0Li5 Jlazt 8 5 gden Jal s Joas 31 us
b Obleg & S 3L 5 (G SIb Ol b 4 De (6 o
Ml il 53 Solasime Tl (1 057 5ok Soleb Ol e
OR:0.363, CL0.110-) Wssi (siley jkdd £5 4

23 S Dl w55 4wy b (1.200, P=0.098

g

o L&Ay 4z

VY ologs /ool Sy pade



Wy

0 =

S g o sudlad O o guo LS|

|

Golew 4 Ml SAS b G Sl Ol e il £ 0 lowd 9

S Sl Ol e

L Lo o 0S| o
C/EYA (/VAY =V /4 0B) ¢ +/+ ) XS (/¥EN =N/ CM) o/ AV T | Pl Jobe
/RO (+/VFF —V/FAV) ¢ +/\VF VEEY (/YYD N /YAN) (4 /YN | Jsl Jue
C/EON (+/VFF —\/FAP) (/AVF VAL ERVAL LYPRYANG | p5> Juto
Var A CYARRIEAVA RRDIRVILVA SOV (/YVA SV/ANPY) /XY \ oy Jobo
Ol 50
V/494 (+/F4% —V/AA) ¢+ /YY$ VAT (4 /OFV —#/V19) ¢+ /¥ 0 | ol Jus
F/FQ (/BYE YY) (/N 00 Y/A%4 (+/VO —\Y/AVD) ¢ +/\ b | Jsl Joe
F/AY (4 /0VY Y /YVE) /A Y/OYY (+/0FQ -\ V/PYD) ¢ +/YYF | £33 Jaa
YIVEY (/FVE —YA/AB) ¢ +/Y Y+ Y/¥A G/ONY =NV/NOY) « /YA \ oo s
oL
VY (/008 = /OAD) ¢ o/ \F Wi aNCVAL AISV/VA DRV B | ol Jas
OOF (/e = /OOY) o /0N Y YAV (VY = /40 8) (0 /0 YA \ Jyl Sk
R N CVIRY- Y/ T VIR VAR AACYAL 4 iEY/N o DERVIRL \ £33 Js
/RO (/0 Fe e /FYR) (/0N CYYE (Y = JAYA) (/A | e ok
el ookt a3 S 5 55 g e Ol 4 (ST ok Sl O |
Odds ratio (95%confidence interval), P value®
a.\..".l.}_J.L.\xJ :CB— Jw
whesg Latli ¢l pedd hias iyl Jke
BLod s s Dk s S (S Ol 0 Il e (6 ek et 93 Jke
HCO3, pO2Zssdns 53 doke (sl 0 o s 1p g Jko
St O g £ 5 05037 1 ool (6513 gme O 50"

SFol oSl Bhls Golsgas sgb 4 oS G Sl
53 BLl ol bl sy ole LS g5 4 Nl )
ol @ s K H1E b s Ol e o s
5 b O n o 1 (613 gm0 9 sSae bl anflne
SO Ol Sdses s astlh 505 amiw S lea(.:..lT
S sas On 4 oy S Sl b Oslay o) 2 odle
o5 Sl S 5 Gy 058 1 55V peban )

ey Solew o o 8l ¢ J‘J%&ML&»JA PV

S5 4o 9 S
S Il Ol B3| gy 2 o | aslllae
5 A5 ol (6 s Ola 53 (Sola & Dl Sk
S 3l ol § pgdiue Jalse foiws | ey ol anlllas
4 ol 05 (S S Oljn b Ds (6 s Osley
23 Sl Dl lyls o7 G Sl Ol s b O jlay
Slozy 065 a B85 55 (5 len ik ¢ 5 4 Sl il

Ol b 063 303 & S 3L 3 s dlad Ol o b 4 Do



« (and 1L-10, Neutrophils, Cytotoxic T, Immature B
ol 53 5 4 Sl s gml el b s s b
Jolse o Seen s 00 QU ASL 0l 15985 68 S
e Sole S 5 o Sleb Ol e el 3,185
):4{&&;5,;5@%@\:34{@}:\{.4;5‘5«
b Sl Ol g e el odd S iy (claandllas
OB 3 ehs 4 Solew s 45 IS 5T ele 1) colio
Sdse oz b o glafagg Lo a5 (B
A 03 G383 g s shate by e 6,85 0053 5 WY
Ll 53 50 e
olsismn 5 o sSan Al adlllan oyl gl piman
2l 5 03 amin i Sla SO 5 Gy S Ol e
syl o C}Lﬁlj\.{jiaj\ SOl 4w Ol jles Sdies 5
R sl 5l gl gl (b Ol 4 (S Sl
i BLI i Olallls (YY) Cnl odd 4o s O
S (Y0 YF) was e Ol 1y (gl s 5 Sl
Ol SRIB L A 1 (les S (sl e ) Wl 8
5 WT Hses 55,5 556 Wl ol GlapS s
g Ale sl b glaodias [iSTly 55 5 - S S
Comdy &S ik 055T 5 CRP) § sy
g el b boS b ol S skl Gl Ay
NV O Sl pd 4 e il 5 o (B9 2 sl
O3 e sl el 5T 08 s OAS d Gy b
Croen Bl (YO YOI 58 5 gy 5 o 5 59 MKl 5T
2l s GYSET pl 5o (el sml ol 5o B L
Sl oK Bl ol posDe (YO YD )ls 2& s w9
e 83 i o83 53 g g 3 B G
YV Y9)s 54 ;s'“;}::“fc.f”@f“:iﬁgﬁ‘}" ol y sl
oyl 5 oSKE Jotls YU HLas gy Bl 4 e O slas
(gl sh Slaoly Canslin il 4 e oS At diw dund
(a;,'l{r;pum{%;,;}@b&;sowo)u\sﬂ\f
S1Abs oLl 2l 555 il Sl S b sl
2 S S e Dl 4 e s LV Y 550
2oy i 3 Sles 50T 5 (S5 p s WSS

izl 6 Y e e e
S s Bl S o allor b

105 0500k 53 (ol 4Dl 5 Gk b
05ST oS Slalles i sdalie 5,0 Ol ke 53 bL3,I oyl
d\y}:);)lﬁjuA;g-g@\au(.lq,.;\ufjabs
SIS ON) O 5 3, Lles ged o il LS
2 S Bl b e S Sl S ey Caed oS L5 S
pe LT .l ol jor s 8 5 il (glacs sie
3 rgn ol o RIBILL oS G b 5 oS
4l Sl s ege Jalse 1 (S Ol 4 dy el
Sty 550 Sl 5 LOA N i35 e (5o
3 g0 Sl (Sas 35 657 o ke ol sl ol
slaal 1) ot ol g 5050 Lo LS 53 548" s
"ol sl 0Bk b S pkilyy Jelge 5 (S5
Sotoz kb Sl g 3] s GBI 3 wns s
56 Sl S () OLKen 5 6 Sl (VL5 2
S b By I8 ST e 51 (S5 2505 5
@ ar g bl e L) )3 e 4 Hlen 4 Dl Dl
R S g e Olay St ¢ty Slalllan s
Sdb 5 Gl Sl Bl IS S Sl e
Lk g g4 Sl s Dlallls ol (Y)Y OLEL (6 5les
laddest b st 3l s 1y alaly ol 53 e 58 e 5 S)ley
S Sl = 53l (VY YOS o YL Sl Sl
5 Slowr (SobT 5 3 b 5 g Gt lled
brain- o 5 sl 3¢ i & slazel iyl 3l S5 oS
s sl 4 derived neurotrophic factor (BDNF)
Solow bokds T 4 Mol s 227 0T (53 5 Ol
35 (V) 0L 5 IS5 Sos andllas 53 .(A) S S8
) bt (e Sl 31 (AL kS 5 rma s 3 Shos
33 Golost ks ¢ 5 4l Sl SERS 3 (GlS” Jols
SO 0L 5 (IS e bme YU b ol
Angiotensin-converting ol 2131 O eren LYs
ol (as ladse s enzyme 2 (ACE2)
Interleukin(IL)-6, IL-1ra) ,ledl do sla S sl

NA

o L&Ay 4z

VY ologs /ool Sy pade



na

W)=

Oud g oo aadled §f e gao bLid,!

5|

Slapasls 5 G S Coaal 4 il b S5 (g5
SVl L oS 0 gl 5 (£ (e (S
o S 5 5ol en S Sy B s 03S
plazal pl 2 3O el 5 (283 s 5 Shos 288 s
slgtiy (G &S o 5 055 J ST gl slaldl e 0
DA -8 Fudd (oley 4 Ml Luils Wil 555 o
03 Gt aalllan 355 0 slginy ! oo Ll b
A3 Slaar 0303 Bl b VL & 505 oo b aie
S a5 3550 olew Cpl Ml il 53 as e Julge
.)j:?
EILSECE R e

& Ol (S pde oSals I 01 Kiagy
1y 51358 JLoS anllan 1 (gl ) Ja 5 03,57 ol 3 s

.-\JJ‘J

@lmuo)w
6 Ko oS Lyls o O3 dlin ol OB diy 4

)ytdinty
OV waS” 5 aagh (sl ph Aol 4t oyl

SO anls b Ol Ol bl oKl

el sdewy  IRUMZ.REC.1401.001

References

1. Zhu N, Zhang D, Wang W, Li X, Yang B,
Song J, et al. A novel coronavirus from
patients with pneumonia in China, 2019. N
Engl J Med 2020; 382:727-33. doi:
10.1056/NEJM0a2001017.

2. Baker DM, Bhatia S, Brown S, Cambridge W,
Kamarajah SK, McLean KA, et al. Medical
student involvement in the COVID-19
response. Lancet 2020; 395:1254. doi:
10.1016/S0140-6736(20)30795-9.

3. Fernandez-de-Las-Pefias C, Palacios-Cefia D,
Gbémez-Mayordomo V, Florencio LL,
Cuadrado ML, Plaza-Manzano G, et al.
Prevalence of post-COVID-19 symptoms in
hospitalized and non-hospitalized COVID-19
survivors: A systematic review and meta-
analysis. Eur J Intern Med 2021; 92:55-70.
doi: 10.1016/j.ejim.2021.06.0009.

4. Elibol E. Otolaryngological symptoms in
COVID-19. Eur Arch Otorhinolaryngol 2021;

5 Solo il 53 Bl 131 )08 o S B s
S clie 035 L 33 4 S OT o)l diS
L0150 ) 055 IS 5 el cplply s pdynd
Sk lab S 30 g sl g 5l 51 o5 (S 0l

s olgiin (olew DAl talS

"y das Ol Olylew e dus 20 ol 2 o gde

S S Sl o3 ome s 4 i (S ley Sk L 513l

S e Jale a7 5l Ol alie w3 (YO, Kes

OLE(S f 5 Soloy b LIl 4 Dl 5o (GloiST s

O 5 5l 3 3 jls 0y (Sl o 3w 53 Ol jlew

o LByl 55 D el g 3408 & L3 7 5,15 (Y4)

Al s Oslag 3 Sle s e ) SS W5 e

Sdd 53 e Jalo S 1) e 5 (1) 0L 5 )

Conl (295 2 ml pl gy ool 51iS (o (B ae Solewy

A1 4 M Ll Ol 53 (ke Sy ke 5 Oleys

4 s b3 s b B (slasil L

3950 Ol 93 15 OT S 2508”06 53 sk (g )les

33 S Glaslal Julse duy o 5 4 oll 5 Wb

Sl gy L3l ol otile Jsire ol iagl
278:1233-36. doi:  10.1007/s00405-020-
06319-7.

5. Umakanthan S, Sahu P, Ranade AV, Bukelo
MM, Rao JS, Abrahao-Machado LF, et al.
Origin,  transmission,  diagnosis  and
management of coronavirus disease 2019
(COVID-19). Postgrad Med J 2020; 96:753-
58. doi: 10.1136/postgradmedj-2020-138234.

6. Shrestha N, Shad MY, Ulvi O, Khan MH,
Karamehic-Muratovic A, Nguyen U-SD, et
al. The impact of COVID-19 on globalization.
One Health 2020; 11:100180. doi:
10.1016/j.0nehlt.2020.100180.

7. Cielo F, Ulberg R, Di Giacomo D.
Psychological impact of the COVID-19
outbreak on mental health outcomes among
youth: A rapid narrative review. Int J Environ
Res Public Health 2021; 18:6067. doi:
10.3390/ijerph18116067.

8. Unal M, Irez T. Covid-19 Disease, Self-
Isolation and Physical Inactivity. Int J Sports



10.

11.

12.

13.

14.

15.

16.

17.

18.

Med 2021;
5718/1510184.
Maugeri G, Castrogiovanni P, Battaglia G,
Pippi R, D'Agata V, Palma A, et al. The
impact of physical activity on psychological
health during Covid-19 pandemic in Italy.
Heliyon 2020;6: e04315. doi:
10.1016/j.heliyon. 2020.e04315.

Tavakol Z, Ghannadi S, Tabesh MR,
Halabchi F, Noormohammadpour P,
Akbarpour S, et al. Relationship between
physical activity, healthy lifestyle and
COVID-19 disease severity; a cross-sectional
study. Z Gesundh Wiss 2023; 31:267-75. doi:
10.1007/s10389-020-01468-9.

Rowlands AV, Dempsey PC, Gillies C,
Kloecker DE, Razieh C, Chudasama Y, et al.
Association between Accelerometer-
Assessed physical activity and severity of
COVID-19 in UK Biobank. Mayo Clin Proc
Innov Qual Outcomes 2021; 5:997-1007. doi:
10.1016/j.mayocpiqo.2021.08.011.

Sallis R, Young DR, Tartof SY, Sallis JF, Sall
J, Li Q, et al. Physical inactivity is associated
with a higher risk for severe COVID-19
outcomes: a study in 48 440 adult patients. Br
J Sports Med 2021; 55:1099-1105. doi:
10.1136/bjsports-2021-104080.
Jimeno-Almazan A, Martinez-Cava A,
Buendia-Romero A,  Franco-Lopez F,
Sanchez-Agar JA, Sanchez-Alcaraz BJ, et al.
Relationship  between the severity of
persistent symptoms, physical fitness, and
cardiopulmonary function in post-COVID-19
condition. A population-based analysis.
Intern Emerg Med 2022; 17:2199-2208. doi:
10.1007/s11739-022-03039-0.

Committee IR. Guidelines for data processing
and analysis of the International Physical
Activity Questionnaire (IPAQ)-short and
long forms. Retrieved September 2005;
17:2008.

Esmaillzadeh A, Mirmiran P, Azizi F. Whole-
grain consumption and the metabolic
syndrome: a favorable association in
Tehranian adults. Eur J Clin Nutr 2005;
59:353-62. doi: 10.1038/sj.ejcn.

Asghari G, Rezazadeh A, Hosseini-Esfahani
F, Mehrabi Y, Mirmiran P, Azizi F.
Reliability, comparative validity and stability
of dietary patterns derived from an FFQ in the
Tehran Lipid and Glucose Study. Br J Nutr
2012; 108:1109-17. doi:
10.1017/S0007114511006313.

Ghaffarpour M, Houshiar-Rad A, Kianfar H.
The manual for household measures, cooking
yields factors and edible portion of foods.
Tehran: Nashre Olume
Keshavarzy1999;7:42-58.

Warburton DE, Nicol CW, Bredin SS. Health
benefits of physical activity: the evidence.

7:184. doi:10.23937/2469-

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

CMAJ 2006;
10.1503/cmaj.051351.
Ng WH, Tipih T, Makoah NA, Vermeulen
JG, Goedhals D, Sempa JB, et al
Comorbidities in SARS-CoV-2 patients: a
systematic review and meta-analysis. mBio
2021;12: €03647-20. doi:
10.1128/mBi0.03647-20.

Toubasi AA, AbuAnzeh RB, Tawileh HBA,
Aldebei RH, Alryalat SAS. A meta-analysis:
The mortality and severity of COVID-19
among patients with mental disorders.
Psychiatry Res 2021; 299:113856. doi:
10.1016/j.psychres.2021.113856.

Liu L, Ni S-Y, Yan W, Lu Q-D, Zhao Y-M,
Xu Y-Y, et al. Mental and neurological
disorders and risk of COVID-19
susceptibility, illness severity and mortality:
A systematic review, meta-analysis and call
for action. EClinical Medicine 2021;
40:101111. doi:
10.1016/j.eclinm.2021.101111.

Lee SW, Lee J, Moon SY, Jin HY, Yang JM,
Ogino S, et al. Physical activity and the risk
of SARS-CoV-2 infection, severe COVID-19
iliness and COVID-19 related mortality in
South Korea: a nationwide cohort study. Br J
Sports  Med 2022; 56:901-12. doi:
10.1136/bjsports-2021-104203.

Cox CE. Role of Physical Activity for Weight
Loss and Weight Maintenance. Diabetes
Spectr 2017; 30:157-60. doi: 10.2337/ds17-
0013.

174:801-9. doi:

Nakeshbandi M, Maini R, Daniel P,
Rosengarten S, Parmar P, Wilson C, et al. The
impact of obesity on COVID-19

complications: a retrospective cohort study.
Int J Obes (Lond) 2020; 44:1832-37. doi:
10.1038/s41366-020-0648-X.

Yu W, Rohli KE, Yang S, Jia P. Impact of
obesity on COVID-19 patients. J Diabetes
Complications  2021; 35:107817. doi:
10.1016/j.jdiacomp.2020.107817.

Simonnet A, Chetboun M, Poissy J, Raverdy
V, Noulette J, Duhamel A, et al. High
prevalence of obesity in severe acute
respiratory syndrome coronavirus-2 (SARS-
CoV-2) requiring invasive mechanical
ventilation. Obesity (Silver Spring) 2020;
28:1195-99. doi: 10.1002/0by.22831.

Tartof SY, Qian L, Hong V, Wei R, Nadjafi
RF, Fischer H, et al. Obesity and mortality
among patients diagnosed with COVID-19:
results from an integrated health care
organization. Ann Intern Med 2020; 173:773-
81. doi: 10.7326/M20-3742.

Romero Starke K, Petereit-Haack G, Schubert
M, Kampf D, Schliebner A, Hegewald J, et al.
The age-related risk of severe outcomes due
to COVID-19 infection: a rapid review, meta-
analysis, and meta-regression. Int J Environ

VYo

o L&Ay 4z

VY ologs /ool Sy pade



\AR

0 =

S g o sudlad O o guo LS|

|

29.

30.

Res Public Health 2020; 17:5974. doi:
10.3390/ijerph17165974.

Macaya F, Espejo Paeres C, Valls A,
Fernandez-Ortiz A, Gonzalez Del Castillo J,
Martin-Sanchez FJ, et al. Interaction between
age and vitamin D deficiency in severe
COVID-19 infection. Nutr Hosp 2020;
37:1039-42. doi: 10.20960/nh.03193.

Levin AT, Hanage WP, Owusu-Boaitey N,
Cochran KB, Walsh SP, Meyerowitz-Katz G.
Assessing the age specificity of infection
fatality rates for COVID-19: systematic
review, meta-analysis, and public policy
implications. Eur J Epidemiol 2020; 35:1123-
38. doi: 10.1007/s10654-020-00698-1.



