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ABSTRACT

EEE G =T Ne [ One of the safety methods to prevent the spread of Covid-
19 is to wear face masks. The aim of the current research was to compare the effect of

wearing cloth vs. medical masks during exercise on lung function in healthy non-athlete
young men during the Covid-19 epidemic.

In this quasi-experimental research, 40 healthy men (mean age:
29.40 years, mean height: 175.30 cm, mean weight: 73.37 kg, and mean body mass index:
23.56 kg/m2) were selected by purposive sampling method and randomly allocated into 4
groups: 1- combined exercises + medical mask, 2-combined exercises + cloth mask, 3-
combined exercises, and 4- control. Pulmonary function was measured using a spirometer.
The training intervention included three sessions of combined training (aerobic-resistance)
continued for eight weeks. Statistical analysis involved paired sample t-tests, analysis of
covariance, and Benferroni's post hoc test.

A significant increase in tidal volume (VT), vital capacity (VC), total lung capacity
(TLC), and peak expiratory flow (PEF) was observed after exercise training (P <0.01).
However, using medical or cloth masks led to a significant decrease in VT, VC, TLC and PEF
indices compared to the activity group not wearing masks (P <0.01). Other results also

. showed that there is no significant difference between cloth and medical masks in terms of
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Accepted: 11 Sep 2023 the pulmonary indices of the healthy young men studied (P>0.05).
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lung function by increasing airway resistance.
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Introduction

he Covid-19 pandemic has brought about

unprecedented changes in different aspects of

our life. With the spread of the Covid-19

pandemic, most countries were quarantined,
and many people were locked down in their homes in order
to comply with social distancing measures. People had to
deal with the stress of facing an uncertain future and fear of
death and loss of family members. Aside from these
challenges, financial burdens imposed by the disease caused
psychological problems in many sectors of the society.
Wearing a mask is one of the non-pharmacological
intervention measures that can be implemented effectively
with minimal cost and without disrupting social activities
[2]. It is also one of the important strategies to prevent the
spread of disease during sports activities in public
environments, whether outdoors or in gyms. Research
results show that wearing a mask during sports activities can
prevent the spread of the virus into the air and its
transmission from one person to another [3, 4]. The
importance of wearing a mask became so important that the
Centers for Disease Control and Prevention recommended
that everyone wear a face mask for more than two years,
especially when exercising indoors or when in public places
[5]. Despite the recommendation that people should use a
face mask as a daily habit, wearing a mask during physical
or sports activities may potentially have negative effects on
the body’s physiology. Therefore, masks should not be used
during intense physical activity because they reduce the
quality of breathing. Also, masks made wet with perspiration
make breathing difficult and serve as a culture medium for
microorganisms [6, 7]. Person et al. showed that wearing a
mask in a 6-minute walking test affects the heart rate of
healthy adults [8]. Mapelley et al. reported that the increased
feelings of shortness of breath after wearing protective
masks during exercise are more intense [9]. The Covid-19
outbreak has had a profound impact on almost every aspect
of human life. Universal mask coverage is recommended as
a means of controlling this disease. Regular exercise in a safe
environment is an important strategy for a healthy life during
this crisis [1]. Since gyms and public places may be sources
of virus transmission, wearing masks have become an
integral part of any physical activity [7]. As mentioned
earlier, one of the main problems associated with wearing
masks is that it can prevent normal breathing and is also
gradually moistened, resisting against incoming air [18].
Therefore, the purpose of this research was to compare the
effect of wearing cloth vs. medical masks during eight weeks
of combined training (aerobic and resistance) exercise on
maximal oxygen consumption (VOzmax) of young non-
athlete men during the Covid-19 epidemic.

Methods

This quasi-experimental research included a pre-test-
post-test design. The participants were 40 non-athlete young
men (mean age: 29.40 years, mean height: 175.30 cm, mean
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weight: 73.37 kg, and mean body mass index: 23.56 kg/m?)
living in Tehran who were selected by purposive sampling
and randomly divided into four groups: 1- combined
exercises + medical mask, 2-combined exercises + cloth
mask, 3- combined exercises, and 4- control). In this
research, the shuttle run test was used to measure VO2max
of the subjects. Then, using the relevant formula, VO2max
level of the subjects was estimated. The intervention phase
involved three sessions a week (every other day) continued
for eight weeks. The exercise groups performed a combined
exercise program (aerobic-resistance training) while using a
medical mask, a cloth mask, and wearing no mask. The
participants in the control group were supposed to do only
their daily activities. The obtained data were analyzed using
paired sample t-test, analysis of covariance, and Benferoni
post hoc test. Statistical analysis was done using SPSS
version 24 at a significance level of P <0.05.

Results

Results of the present study showed that combined
exercise training significantly increased the VO2max of
young non-athlete men (P <0.01). However, using medical
or cloth masks reduced the VO2max compared to the training
group not wearing any mask (P <0.01). Our results also
showed that there is no significant difference between cloth
and medical masks in terms of the cardio-respiratory indices
of the studied young men (P <0.05).

Conclusion

The results of the present study showed that combined
exercises both with (medical and cloth) and without masks
significantly increased the VO2max of young men. In line
with the current research, Jimeno-Almazén etal. showed that
combined exercises increase the maximum oxygen
consumption in patients who have recovered from Covid-19
[24]. Also, Prieto-Gonzalez et al. showed that combined
training increases the VO2max in recreational endurance
athletes [25]. Khalifi et al. in their review study reported that
combined exercises, as opposed to aerobic or resistance
exercises alone, led to more improvement in heart and sweat
factors in middle-aged men [26]. As far as the effect of
wearing masks on VO2max is concerned, the findings of our
research showed that combined training while wearing either
cloth or medical masks reduces VO2max in young men
compared to combined training without a mask. Consistent
with the findings of the present study, Driver et al. reported
decreased VO2max levels while doing sports activity with a
cloth mask [5]. Umutlu et al. also reported a decrease in
VO2max while doing exercise with a surgical mask [35].
Although in these two studies, the acute effect of sports
activity on VO2max was investigated, but probably the
cumulative effects of training sessions are also related to the
acute effect of training sessions, and the adaptations
resulting from long-term training are also consistent with the
training response on VO2max. Overall, the results of this
research showed that doing combined exercises with and
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without a mask increased VO2max in non-athlete men. Also,
the results of our research showed that using a mask during
sports activities reduces VO2max improvement compared to
training without a mask.

Ethical Considerations

Compliance with ethical guidelines

All steps of this research have been approved by the
ethics committee of Qom University

Funding
This article is not sponsored.
Authors contributions

Conceptualization, methodology, data analysis,
initial draft preparation, editing and review, project
management: Reza Parsaeifar, Amir Delshad;

Data collection, review, conceptualization: Reza
Parsaeifar, Amir Delshad.

Conflicts of interest
This article has no conflict of interest.
Acknowledgements

The authors are grateful to all those who have
cooperated in this research.

Delshad A, et al. Effect of Wearing Face Masks During Exercise on Pulmonary Function. JSMJ. 2023; 22(3): 366-376




¥ 0o YV 0,93 N F oY 330 5 ) 3 M
Rl go—a

*

‘;w& 9)J Jleo

2852 DNes g (o9 Uy yoi AR (glda 5l 9 (S5 GBSl (ynigr 5T du Lo
VA-22995 (ool (31593 ;3 Wl (g (130
¥yh Slyl Lo,® L Vol o

o2l B e OIS ¢ ] ogle g oluydl 0SS ¢ 59 (55 sh0a] 9 (859005 09,5 yualinel L)
‘O,)‘i‘ ‘NS ‘~§ oSl “JJLM.J' ra,l& 9 Olad! [XCOHD tu.m’}j)s dj,},}oﬁ‘ 9 dj}l,j‘”ﬁ 05; c..hi?)l d..:l.:...a,lf Y

" devicer [®flE1ilely] Delshad A, Parsaeifar R. [Effect of Wearing Face Masks During Exercise on Pulmonary Function in Healthy
and read the artile online Non-Athlete Young Men During the Covid-19 Epidemic: Cloth Masks vs. Medical Masks (Persian)]. Jundishapur
L Journal of Medical Sciences. 2023; 22(3): 366-376. https://doi.org/10.22118/jsmj.2023.412507.3210

https://doi.org/10.22118/jsmj.2023.412507.3210

° S~

LSz QOO
BY NC

ol o b il oo Sle 1 03kl VA-2955 (Slowr Sl 1 S S gle 13 (Soul Slag) 3 (S
Ohe® 5 Wl Olex e )3 a2y d8es 51 (yg Gl ped PR gl b g Sy Sl Gandgr T dmlie
92 Y8-d955 o]
o ¢y lw YVO/T e 08 5alo (Jlw YA/ F o w (1ile) o 330 Fo pudlo (525 dowd g3y )3 IEDPIELD)
©pods g Ko QLT wiedsd (g S Wiged (9,4 (&1p0 yio 2 0,595 YY/OF G 0395 (ad L 5 0 ,ShS YFIYY (S5
o3> )bé J’ZZS 9 Sawlo Q9N Culled ‘d“%;‘i Sawlo L b,,.o& Cullad t‘ﬁ}) Swlo Y b‘}o& Callzd 09)5— ¥ ) ‘;bw
(hoglio—(53lg0) (omS 33y yod AiRD Coid ooy (1 pod Ald e i (6 a5 031051 yiog pean! 31 231! by (G915 3 5o Liind
ind 9031 9 uile;legS JWod g dintly (5 S oyge3l 1 (Lol Jod g 415 (gl i ol i 3 duds au Sl
s 03 ksl i iy
ol &9l s (TLC) (g92) US byl (VC) (Sl Cad b VT) (gl o p3 (g yIoline (pal381 cargo (ond 9 (2 03
dunslio )3 PEF  TLC VC VT sl e b (gldn )l Snlo g (Siijy Swrle (509,845 Lol ((P<+/+ V) i (PEF) 5055U
S5 9 (81425l Salo 09,5 93 o (g5 (e gliT Jg (P[0 V) 392 Fml (515 (Sme ©jgoas Sle 9 09,5

(P> e B) Cudilad 329 VE ¥ alay0 YA sl g, U
GRS Ely alh oy Cuoglia LT3 b (o p05 oIS Sl 3 o3likusl 45 a3 0 iyl 3o s [T VT o Vo i b
23,5 0 (592 5o VEeY el Yo 5yl 0,6
S o el 59y 3 5o (Suwlo (a3 p9 (03 <) V=98
™ m

:Je;w.w [ XVewepY]

Aol e,

) B B oSl el pole 5 lunl oAl ¢ ibg (53 eIsiasl 5 (59 09 I sl
FUAATSEY\WVOVY £ il

rezaparsaee057@gmail.com :4.Lb],

Ay 0,8 1 wijyg Ol yod oD (gl da b g (SWid S Siwlo 1 3Ll 1., 150 g 3Dyl



file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/jsmj.ajums.ac.ir
file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/jsmj.ajums.ac.ir
mailto:rezaparsaee057@gmail.com
https://orcid.org/0000-0002-3244-1180
https://orcid.org/0000-0001-7425-4327

¥ 0 low XY 595 VP oY D15 p0 g yui

‘ & .
CaaS u.jlfgj)zm %] ‘.\A:Soslgwl KRR VGO | PL JENCNY
ceb Wlgoe Cush) 5 By K Bl b S
9 NS (oo JSdo |y S pal (pl &5 33,5 Ssle S poo (B
OhKan 5 gy Slllas [V ] 395 o b a5 g Koo 13y sy
Fogaoly cud K Swle 3l eolaiwl 4 amd olis G
CalaztliS 36 Wl JLS 5 23l Bl 59y 2 ccsledd>
ollidl &8 Wy i ol es g (Jlo cladllas ol cpan 3 JA]
b oins plSim o Labbee Sl 5l oslitul b Lo (S5 olus]
{8 ] 258000 lled (g puin 00

Ol 39 G ge plate (059 Sl &5 s oLt Cllas
Al odgalio Sgstg ¢ B a3 )Slas dgutp cjhe 4 (o>
TV O agde (Bgyem (ol 0o gm0 9 gl 4 Sl
Sl (2)lgs (il )3 29yl loypd Alblie S lgisar 5 [IY
Sy 529 65 L ke bslon xS porer 9 b
2500 lsslen 5 (9 HLis (ISl i 2 4SOV £ ol wile
755 9 (8559 Sl o3 jloslazal cplpli [VO-YV O [ 95 o0 dpogs
Oloyd 9 xS Opinen 9 ol )] jolatedy (S5 Sw
DV OA] 5 0 dpogs Cilisee slas lag

931 (e 5 o S5 5l Gl m Loy NS g
chedls JialS 5 S0 o5 able il o el S
A ) oLl oM pdaw Slg o a5 ML e dligy (Slows
Sl onl IS sl slabowy Glgis s Swolo sy V] 35l
e Pl S el lame S 53 i ()9 298 o0 dnogs
lmolfsly o5 ool 51V ] casl o ol 3 ol S5 sl
Wl ogpy JUSl ge Cwsl (e (agas slalad 5 (3
s S el 1 i e it 4 cul (e 0 Swile
G Sl e pulp 3 cowy slaglejle g acdgd [V] 390
NmdgsS oy (b Db prli wong lacisis Jlil
50 led,S il G yauo Sl 1 ookl 3y50 )3 1y ol Josdlygiws
sl Jhansse @b | baws | glacseme a5 Jb
b0yl dgng Caiuw slalady (3 Gjgo jl clabbre (gl (cubligg
5 iy S @l lp (2l sladedlgies g2y )l
QUi yol (] &5 (o s )3 didd oo ploil (23559 S Jlad
ST, Gyl cwl yogad pl 5o i Oladss peil sdimd
Syl as” Wlodgy ols Glidss oaas pl o o plbool Clduiss
g Hlo3)S pyp ) oy ls gl p (o5 el
Sk p Saole Sl oolial Sl gy & ol yobay & oS
03 )13 (yp 0390 592 3Mdes 2 1y (nyed jlodd S sl
Sl o pols 3BT g odidd (Ll a5 A cdly Al

coin 55l aulie Ban b job 5io0 0l S (e & 455 L

Ao

5 ol 035l 3929 4y 1) (gl Sl Vmyg98 (655 40n
o b pand bl o3 )3 13 cow |y (Sw; dilisee claags
23 P 3l 6olemn i8S 5118 aidayB ) UnyedS puin VA= go8
oyt b g 41,5 5 elats] (oS alols blsa, 355 (cloails
O s g o 9 Syejl e g et sloatl b ag)bs,
9o Solo (80 (olatdl CISLe (pizmen g 03l5ls sl
Saslo 51 o3lial [1] 15 dnsls LB ) 6yl 3 Sy OIS
09 g A JBlis b 5 jobay wlg e oS cul Sl 51 (S
5| S omizzan [V] 268 Ll Lelazsl glbedle 5 J3s] sl
b gy low Ll 1 xS ole Sl e s3]
Solle )3 a2 g jb lad ) (egee slalame 1 (o355
s Sl gl (il et 53 il Kol ) o3litl o159
el Wlg oo (B9 Called plSa > Suslo 1 odlaiwl 45" Lm0
0099 & 50 33l b Mo g g @ pog g Ll 51 (5 S ol
J¥ ] 2gu g )

5 DS She a5 cd) Gy gl B Sl 5l ool cunal
51 iy oy b 38l plas 4738 duogs 1 ol (sl gjlons (s Sy
sglle )3 o)y paa 3 ohga h Oy Swile (Jlo g
aieS (O] 51 L8 (pages slaple a5 Sloj b (o85)
ol 52 0k & 08 opglol 8550 4 s Seall lallen
s ol it > Atz olyend 1y 365 (slacSulo s
Olejle 05 dmlss any > 1) (LS5 «Sppall (Mol gy e
e 3 Ohpe Swle aubsy a5 dad o Hliin Sles bl
B e Amd ials |y oy (s (Ul Cusl (Ses (8559
S Gy b1y Sle Wlgs oo (o859 Sl yed plSin (3,8
b poadl5lg S0 Ay g5 g (el JSudio 4 )3 g A8 by
18] 5551 5525 421,

Salo b olyy Sule b Sulo iy oSy Suolo
9 pP Plaw Gl Wlgoe i Sle cpl Cuwlord Bgpee (5l
Dgdie Jato o b S 4 an b &S il S et b Bl
Yl o 5 il b gblia 15 &) oole byl 3 dnSls g5 )
35 Sale 31 02lizsl az)) g5 o o3litsl ( pudiS STy (s o S
38 @le L3l olew jlisl S8 sl ool g9ed P
B Coge g9y S JSBa Sl gy cpl )b 5l
Slop jl ok (e il Pl 53 Canl (K00 el s 15,5 (o3
dpogs ol pbsisle [F ] 358 3,8 45 005 5 03,5 e ] 5l 034l
S odlaol wiljey cole & lgicds Gypo Sule 5l LL poye &S
Gl (S0 (55575 b (S slocdled pbsl s 5> Siile 51 ool
L Suls ol b wsbazily h p ke Ol sl jgba

Ay dSdes p (w359 Ol pod PR (gl Aoyl g (K30 s Swle 1 03liw] 5T .oy Se2 9 SLID pol




Voo ylows YT 0,93 VF oY 3300 g pui

o

oS 0 03l gy 331 (s imad 05 Gl adllas Sy, 5l 5l

Sk dablay bles pae ygo 0 350 plos] o lye 5l loj w2 )
i) Bl puasl ASlg5 o

slopadls iy 8 lacsySoilul oseil sty Abye 3 Ll
)8 plosl o WY b Ve el ol oy BB 93] 5 (6 seg g
9 00 b 5B 5l Sl Caz 35 9ol 4l )3 e
boysto p [VF] iy (03l o 1 Cricme g 00y 3l (26 (S
s yo Aile (i ped duds (o B 5 Celos FA €Sl dslllas 350
bV b ol ol B cigasl 5 9 08 (sl Sojll ygasl i
b yo 1 ST (g ye5 Ay o5l sty oo 51 g b plsl VY
09,5 e (pl 53,085 ploul duls dw dlin yb g diad Culid )D s el
09,5 duw 45 Sl 55 4y Y ABD 395 01055, sl &y ]S
sbogS 3> Cgls g wdly Pl |y (oS 5 cmped SSgn o 2
Sl 3l ookl 9 5 (sla )b Suslo ¢ S 3y Saslo 1 oolaiw] alslin
QoS aidn Cudn Jold yob adlas 3 (oS5 cppes SSgp g
Ol £ 45 39 taglio (205 9 (Slg 205 Jold Glajed oS 5
W8S Oy Bl

5309 o 33 9 (e 53 59y Sy g0y (el sk oo iin y >
) 3l Cnpes 431 1) (255 55 Jold (ol ke 20035 2
Oy yol (i dtan > dddd Yo dgas U Jol aan > addsy 1 dg0e
(v dzda 5> daB8> OO 39 U Jol i j> d4dds YO 2435 )  oglio
593 PILS g &S (Silgn (peS 390 )3 35 AlEI Ve ()5 5 g
S 330355 B Sl o B ) i 53 05 05 33 g3 5
IVD] 0 ool 0,83 (B oy duoyd VO 4y o tin b guy, 54y
2 939 559l Jgoyd il edliiel b Ban B Ly (65 0jlil 00
{V Jgiz) 48 J S and> 5o 55 Vo gt (s 5l o3kl b (3 po5
(S iz o «Bsle) o] i el 3 saglie by
e sloog,S Sl et o 35 (5 Sy il sl eld cCanily
G caley b g hate S S (ate vz SasS )l JS S5
Jol atin 3 €S> yn .CES &g il sBlse o 45 plmasY
Ogeo A S S o £ b b (S5 WY Cw ) ©jp0;
Qoyd Ve Oxb b () SN Cuw dus 4y i Al )D o,y 45 CB,S
Sy gl i 51,55 GG LSS asim 93y ) iy )5 S
03,5 Jlosl dye iy J1S5 S olsl o (08 S 5 05 (b))
(Y Jsu) 292 428> dus WoolSiian] (e 5 423 93 bruw (y ol il o
565 50 gl (ol Slypai j B 5 oyl ande y bl 5
5 el 2 Gl 2 053l 08 5 stons Sl
IVP] 08 JyS5 355 3 it (o228 Sl yad 5 3 (59 Baone 3

S yiog ] o&iwd 3l 690 0, Sloe (618 o0l gl pls Gz )
S =S o3hl 5l s 0 el Wl oS cd L dajlS” Jie

9 SBp aY 93 Swle b ((eglie 5 (s5lgn) (S5 cnped wiin
W) U_'>|).L> rV]L‘" 019; OI.))A P SRy ))S,L;.c)gdld?)li

o 0-39)

o 4o b 35908 pllo Gl by gl cul gl sl

eyt Sl WO/ 48 1Sko ¢ Jlo YA+ s (pSko) Jlo YO-YD
2SS YYIOF sy 0355 a3l 5 oSS VTV 5 (i
J33le 3 ool pol 3o (ool digad idg: ]85 065 (e e
Sg0d 031051 JBlas 1050 F duwlors (YAALY aswus G* Power) joby >
g o A gl oy O W Gluisl b (09,5 o 53 ,&5 03) ,a5 ¥Fe
JEERVRUIN P SOPTC SOWN BX S PPPIPS oV 23 XV IR YVRYA ) PSR
Aol iy 01358 Az jl edlaiwl b 5 puols adlllas 3 Bais'es b
International physical activity ) Jun cols Ml
o 4ol jiuwyy S IPAQ A (¢ 1S 0;l0] (questionnaires: IPAQ
Caslords 4l hlisre Sl )3 asliduyy (il (2L 5 (2l 5 ol
3y8l g olebsbes cullad £45 g cllad l5ae bl o IPAQ LYY Y]
SS9 olisl 1038 (oo iy il g ezt ]y S8l (G clled o
Jlos 5,8 S eplnad (S cllad (S cdlad lall e ol iy
gy yide b joy cutn b g Aibandly wud colld ain )5 jo) dw
Dy iy ddbansly ggyoly g bawgte il cllad I S 5
59 dw Glody LA Collad 59,0 4By Ve Sl lawgio  JSu Colled

S Clld D98 eaid)S a3 )3 i > juier b oy O sopedly b
SIS et b iS5 )5S 1y o clled g 3,8 45 ol oS
cdalllan ol )3 [VV] 0l i 5 lawgio Cdled Joleo (g o5 b cod
S5 48,5 5 > Jub i o8 e o it ol ailo 1331,
ool 58 el iy edg (asls b addllas ) (izmen
@ 0j9) dbgye Joi8 (bl 5 8,5 ploxl (59 9 48 (slas Sl
Ve b (9 035 pasli Lol (e a2 98 jedone [ p)S ol
sl 2l adlbn )3 S5 sl aye o g oSS YER G
4 g ol Ledus Cjgo 4wl ddlllas o BaiSeS Wb S
555 Saole b olyan S 5 Sl 095 Sl 5 B0kt S50
M3 U589 (oS 5 Ol ped szl Swlo b ol (o8 5 Ol pod
Il YO U YO ol gz s o Jold 3u855 a5 3959 (slojlize 058 S
G5 I fpe e g eSS VALY (o (G 0395 el
D5 (S pudl § mas [ gg5)| Cudgaons (uld $3ge (8 ()low
3 oslizal (oloss ozl pas £S5 Syl asbi sy yoluslys
Jold 35 30l ze b (gljlme 5 00 S Gpaas pus 5 lag)ls
o yod (54l w315 b g B9 caw] o adlllas e y3 4" (o3l,8)
il Jgte cupt awds 93 5l Gin b g iad pbl JolS job a1,

Ay 0,8 1 wijyg Ol yod @D (gl Ayl g (SWii S Siwlo 1 3wl 1., 150 g 3D sl




¥ oo )lowd YT 0,93 VY 313,50 9 ]

ypl—w go—>

Sl o8 SS9y ) Jgs

o Obej il yoi ok Siin gl <in
4 10 0y b Glyps w0y £ ¥ Jsl
483 10 03 B lps doys e ¥ py>
4dgh> ¥+ 0335 B s 103 50 ¥ pow
i 0y B by s )y £O Y ol
el 0333 B s Ao Ve ¥ oy
Ll 033 B lps Ao )3 Ve Y A8
& T 0355 <8 Ly Loyd VO ¥ i
sy 035 b oy 10y> VO ¥ i

Saglie (pyed JSS9 Y Jgu

b0t 56 ) ot ), oo ol win
5. W \ v )
o W \ v Y
e AR \ Y Y
2 ) Y v ¥
' Ve Y \ [A
v q Y v 5
Yo A Y \' N
Yo ¥ v A

lr 0o g3l 31005 oalistol aodls (35 Jlos (s (sl S
o ogesl )b edlital 1L 3,90 (sl yite Guilly 6lp g2
O 3 b 03lal Waodls (39 (o wr (s sl 9w )55 b3
i 09951 5 il)lgsS o el 5 gl ) e olital Lol
SPSS l3ala s 5l ool b bodls oo g 4500 i ool S a0

W335 el /40 (g )b Gme o j> VY dseus

b adl

8 o & byye Jlaectlzdl 5 xSk slopadls & Jg 5
Cawlodds 48] Calises (gloog,S 1 Lmu.b}n)‘i 0 asll g (39

olds pie &y dxgi b dgd o odbline F Jouo 0 &S b lan
0)9 s(P:'/\ca) ..\5 ((P:’/Y‘;) u») dlm)AxAﬁ ).) lmo”f uu )‘.)‘.Iuw
Al oo (b byt (pl bl rog)S g 48 S & g0 (B2l

P b re Cgley 30,5 o stalie F Jodo o &S job lea

Gy b odalie s gog)S o ey Sles (gl juiie

@L) doM3 45 ous sdlaiwl ‘559., u..,.a.u U?A)T )‘ )S.m.u lem‘_sm)lp
Calodd oy)35 0 Joss 3 ol

Saces ool ogas 5 sy i 55 Shoasls
036 b o 3og0jl bl I Gy 08 0315 I 33501 4y (5 50 ]
A 1l o ngeil (gory 3,8kas g oo (6 09 ppesl S ploxs]
oS (glo yadl (¢ yiog pow] o&wd leslaiwl b adlles oyl o
slel Sl el slaygesl I olil b Basses s
forced ) spoil ,la! o> 4 (forced vital capacity: FVC)
» .43,5 3y9l, (expiratory volume in 1 second: FEV-1
o903 e it o Jakio S (59 1 (F2505] FVC (g0
dod g 29 Ly (i Saglygw U215 0 G sy shoyS
o Do Dylg (g9 1S Bliiiwl 58 Cuwl HE aST olea
g goodld L8 e (ggy il Sulo
b Az 9 WSS Gres () &5 Sal5S o (EALTES )5 ) Sige]
ol eamns ey 1y lgn cliled o a8 Sab Coles b L g )b a5
AL relae gols 5l g0l b 34 plodl Jb aw JBlis b isle)]
Gl Koo dsbansls Do g (63b 5 glas codal Cawdds gl oy )3
o 31 i s Caled 5 30,5 S5 S gl S5 45 in
dydise Cob Rl 4D (lgiedr oy S5 4

sy o ol lobyy jaleMbl Llos g a8 glate 4
950l (9ol 513y odlitl (SaS1y g 635y (slapad L Al

Ay dSdes p (w359 Ol pod PR (gl Aoyl g (K30 s Swle 1 03liw] 5T .oy Se2 9 SLID pol




¥ 0o YV 0,93 N F oY 330 5 ) 3 M
Rl go—a

*

o sog0j] (S 035 (a5 (159 1B (s 4 bgyye Jlenodl 6l 5 (1 Sike ¥ g

s o (r545) 05 (foilo) 5 U)o s
(@ 2 p5555)
YY/\EQY/FS VE/PER /Y WO/FED. /XY Yo /YA /5] V. Sy Saslo by 1y p08
YY/\EY/YY VE/FEY. /54 WE/FEF- /A YAIYEA-IVE V. dasb Slo by o2 pe5
Y/ £OY/AY \ATAETRIAN; WY/Y£5. [5Y YA/YVEY. /Y5 Ve Seolo oy 03
Y/ £Y5/35 VY/Y£Y /Y4 WO/FEY- /54 YAIYEY- /A ye s
(F=+/0VP=-/55) (F=+/A+P=-/¥q) (F=+/AAP=+/¥0) (F=V/-AP=-/v%) - obyly b
oy 2 )Shes (29)5 193 9 (29,5 O Sy b Jge
ub)lgsS” oo aly 5 o] il _ N
Jojsl  p Flde  p thae T I i =
ofeNt o —FlYs ARSIy ARV S gy Sawlo by oy yod
S e AT YA YUY S/¥as./y CI¥se] Y Sl Salo b oy &b oo
cfesNE NNy Jo¥Ee] e [¥0xe ] Soslo ygs (3 03
N/SU S[f¥Ee] oY NINRY Jys
eV —¥/0A FIVY £V YIAY £4/Y- Sby Swlo b o yed
AR (S {A i BT el el b e Sl el
oA ST F/VYEL/YA ¥/ V2 /Y0 Al e e
Vo e/¥Y Y/a.t. /Y8 Y/AY /¥ N
deNE O SF00 OAAEYY AR Sy Saslo by o p0
U5 e Yoy SR YD BAFE\Y IO+« /YA sl Salo b oy Gty JS byl
eNE XY SIYVEYY DISYEJY- Sl 391 (305
IVEA ey AR E ARG AR s Jys
SeNE Ay BIYS Ee/YD FISV £ /YA Sy Sasle b 3 505
VOV S L (ST F/ArE. VY Bl Relloll gy el ol 2ol
SeNENOVE B/AE-/YA FIADE YA Sl 9 39 p05
N -[o¥ ¥IME- VY F/ast.[vf Jys
O gl Sslo b (S 5 oyl 09) oSy Saslo b (oS 5 505 09)5) 09,5 oz 0o Joline gl s yg0l ey 42 o903l oty 1 ploline (slacglis A
{8 09,5 g Swlo (g (o5 55
P95 O Anmlie sl 9yt S (g0l s O S
spait b &) o S cad b e 09,5 09,5
Ve Ve Ve Ve Gzl Sole by 35505
oeen? ofeent AN eyt Sesle s (55 G208 Sz Sl b oy 03
ofes ey AT o5 Jys
AT AR eyt ey Soole (yg1s onS 5 1y ey e
AT AT eyt RY Jys
AT ey AT ey JyS o 3 e
vital ) sle cud)ls (Tidal volume: VT) (g)ls poes) (oands Eoso

.

-l o (total lung capacity: TLC 5 cud b (capacity: VC
&l s J5 b d 2 iy iyl Cute Sl gy b3l oLyl adlas gl

Sl 5 Sy Sbo b ohyan (08 gsy cbasls Seue
Rl el (S5 dr g glazyl dr Sl b S5 (ped & Sy plas piald el oliba oy b dulio )3l )b

Lol LS sl b (Peak expiratory flow: PEF) (¢pd3l b >

Ay 0,8 1 wijyg Ol yod @D (gl Ayl g (SWii S Siwlo 1 3wl 1., 150 g 3D sl




¥ oo )lowd YT 0,93 VY 313,50 9 ]

ypl—w go—>

i s YT (gl | s e ke ol Lyl
9l goa— oS Ll (liae 2l 30 )3 (pimen 3L glite
Doyl 5ui0 by dgdzn jl 4SS (658 ol
S A

(s 55 Ol po3 Sl oslisl 450l (LS Sl 3ioS @ls ggeone 53
Pre > Gy 3 Shes Gl cage Sle ) odlial (g4 5 L
S Olgisar ]y 55 (4809 Sl peT Glgise clpliy 0B IS5 )9 08
sobaieds B S5)058 e 53 S50y Sl b basye alblie b,

dkbu @LJ S99 u:l L NN JLQ(MW )K.i})')gﬁ_é OI.))A oM ‘5[53)‘
Uil Cogo (byg Ol ped ple Swlo I oolawl &5 ol Hlis L

b 2930 (oB5y9 Swile gyl 4 Cund 50 2)Shos (1))
Colp | 65 sl solated (o35)9 Sle I odliatul &Sl &4 args
ui;mlf &9 dg>9 u)‘ L culos Aol owdls sbsylow

555559568 3ye 3 Sy slas)B il

YT csllindo

o931 Y Jgol 5l g9 m

) 0 1 15 oSS 3] e s il i oo el
Jbo ol

S5 o o alis )

OB Ny &5 Lo

gl g Ol 45 (b odly Jlod owlid (g, «sjle porde

91,5 Bl el (2loyl L3, 2039 Cu e sy 9 ilns
iy ).:.cl st’La))Li La) Zd)‘w) P}Q(&o ()P A 02l>

&Lo o,
..))L\J. .)9?9 CSL.O uo)l.v
Iy8 g S

o3, o) 5o ol plo] 3 &S Sl oled j] Sty
S e Sl

b awlio 1 ooz e (PEF 4 TLC VC VT) uis sbyasls
PO Gimgs dll b guon ad Sle 94y (o5 )5 (05 095
Iy PEF Lol (g ing ol oS> j> f,Sen o (Fikenzer),;uSié
Al as’oly LS gl g 03,87 158 s Sole 1 oolaisl plSS
OIS bl cysiman by Y| FFP2/NIS (Sl jl oolizl
VO2max 7\ sals & yxie FFP2/N95 Susls 1 odlatl 45 163,
olins 2ol LS il iz ob [Y+] A5 3505 /YT Ll
oy okig; ot g sl b 1y slEE 49 ol 5
Glen by (b VA TV] ol ol sl slacKule I oolizl
Cuol Sals lad g (olen lroly ;3 Wb YL By 45505 )0 0L
0diSdgone Jole S a8l o ioli8l 1) lan Cuoglis D45 g s o
sbSuls jloolatwl b > (L8 Cildlles .l (glaads ay005 (gl
V) 13,5 oanliie (3b b (pglS gon (ST gl )3 (il 2>
0955 33 2 13 PEF olpe04y VC 4 VT TLC e pibs adllas y3 (1
SleulSe Db Hlis 1) (o)blize talS sl 5 lan )l Sl
Cunglie & plgiee |y (oB)ps clld oo 2alS (sl esill
Stal53l ol 5 09Me 315 g Sslo yiLid ) o oS clom o>
) (S 908 «0Big > 23 oS Sewle el b 030 (sLaS
B9 Joo il g s (K5 Gl 4 e g wmd e ol
G308 O 9 St b oS e coled gl VY] 36 e
Sy prie &S D95 g0 (ouilh alae I IU (Splie 1SI8) el
ol 3 028 98 [TV g3 b (b d9ae g il 390 (S5
owid i )8 L1y 45559 0, Sles oSl Jole pl a8 ol

I¥Y] S o 2gdxe

005 (£ 0] L5 ,8kos L2l i) el S jsboay

SWlbe [Y¥] 5,1 cilhae 2lga oly Cuoglio (l31 L (6 teg yapsl b
1y s 5 BLol Cuglio I 3l SlBsd slem ol sl iylsal a5
Coaglio (al38 b 4y 3)Slas el 1) (elie Sl i Stales]
b oS udts il 5l (o8 a5 (Bl [YO] WS (oo ()1} (oS
oy 33l g P2 e S g 33k g P2 loj 53 dbgrpe Sy
] Cuoglio |y s Liblono (glnolSns @l b St ol
2 Yloin] &S ¢ s Canglie iolial [V ] 3 cisllas o)l i
QRS Cadgione g (oS IS (alil & i el ity (o il
ol Cumday Wllo e ldbgly > aslllas pl sbeodly g o
ol Yoy ooldl slosylon 2 Mowm oliles > Jlio lyzeay
ol Gimgdy (a5 Y] conl jider 23 b8 Hsboas YN
2 g B st (Sag Sule by o €8S b oy
D)1 s US55 )3 (oS 5 (059 Cllad Jsbo 3 (s32y sl yiel )l

Rzl g ol dged e pl Bid (glacydgie IS
L oalydl > Baios cpl gl &S Conl (Sas g Wl (13 0 1 oolaul

Ay dSdes p (w359 Ol pod PR (gl Aoyl g (K30 s Swle 1 03liw] 5T .oy Se2 9 SLID pol




July & August 2023. Vol 22. No 3

Jundishapur

References

[1] Ghalavand A, Fathi K, Ghobadi MR, Jafari M, Moslehi M,
Mafakher L, Zeighami F. The role of physical activity in
modulating COVID-19 neuropsychological complications: a
narrative review. Razi Journal of Medical Sciences. 2022. [Link]

[2] LiT,LiuY,LiM,Qian X, Dai SY. Mask or no mask for COVID-19:
A public health and market study. PloS one. 2020 Aug
14;15(8):0237691. [10.1371/journal.pone.0237691] [PMID]

[3] Ju JT, Boisvert LN, Zuo YY. Face masks against COVID-19:
Standards, efficacy, testing and decontamination methods.
Advances in Colloid and Interface Science. 2021 Jun
1;292:102435. [10.1016/j.¢is.2021.102435 ] [PMID]

[4] Tirupathi R, Bharathidasan K, Palabindala V, Salim SA, Al-
Tawfig JA. Comprehensive review of mask utility and
challenges during the COVID-19 pandemic. Infez Med. 2020
Jun 1;28(suppl 1):57-63. [] [PMID]

[5] DriverS, Reynolds M, Brown K, Vingren JL, Hill DW, Bennett M,
Gillland T, McShan E, Callender L, Reynolds E, Borunda N.
Effects of wearing a cloth face mask on performance,
physiological and perceptual responses during a graded
treadmill running exercise test. British journal of sports
medicine. 2022 Jan 1;56(2):107-13. [10.1136/bjsports-2020-
103758 ] [PMID]

[6] Fuzéki E, Groneberg DA, Banzer W. Physical activity during
COVID-19 induced lockdown: recommendations. Journal of
Occupational Medicine and Toxicology. 2020 Dec;15(1):1-5.
[10.1186/512995-020-00278-9 ] [PMID]

[7] Epstein D, Korytny A, Isenberg Y, Marcusohn E, Zukermann R,
Bishop B, Minha SA, Raz A, Miller A. Return to training in the
COVID-19 era: the physiological effects of face masks during
exercise. Scandinavian journal of medicine & science in sports.
2021 Jan;31(1):70-5. [10.1111/sms.13832 ] [PMID]

[8] Person E, Lemercier C, Royer A, Reychler G. Effect of a surgical
mask on six minute walking distance. Revue des maladies
respiratoires. 2018 Feb 1;35(3):264-8. [10.1016/j.rmr.2017.
01.010] [PMID]

[9] Mapelli M, Salvioni E, De Martino F, Mattavelli |, Gugliandolo
P, Vignati C, Farina S, Palermo P, Campodonico J, Maragna R,
Russo GL. “You can leave your mask on”: effects on
cardiopulmonary parameters of different airway protective
masks at rest and during maximal exercise. European
Respiratory Journal. 2021 Sep 1;58(3). [10.1183/13993003.
04473-2020 ] [PMID]

[10] Dana A, Fallah Z, MoradiJ, Ghalavand A. The effect of cognitive
and aerobic training on cognitive and motor function, and
brain-derived neurotrophic factors in elderly men. Journal of
Sports and Motor Development and Learning. 2019 Jan
21;10(4):537-52. [10.22059/jmIm.2018.252689.1352]

[11] Afshonpour MT, Ghalavand A, Rezaee R, Habibi A. The effect
of exercise training on pulmonary function in type 2 diabetic
men. Alborz university medical journal. 2015 Nov 10;4(4):255-
65. [Link]

[12] Ghalavand A, Delaramnasab M, Ghanaati S. Comparison of the
effect of telenursing and aerobic training on cardiometabolic
and anthropometric indices in patients with type 2 diabetes.
Razi Journal of Medical Sciences. 2021 Jul 10;28(4):34-45.
[Link]

Journal of Medical Sciences

[13] Ghalavand A, Saki H, Nazem F, Khademitab N, Behzadi Nezhad
H, Behbodi M, Zeighami F. The effect of ganoderma
supplementation and selected exercise training on glycemic
control in boys with type 1 diabetes. Jundishapur Scientific
Medical Journal. 2021 Sep 23;20(4):356-65. [10.32598/JSMJ.
20.4.2426]

[14] Hosseinpour Delavar S, Boyerahmadi A, Soleymani A,
Ghalavand A. Effect of eight weeks of aerobic interval training
and Urtica dioica supplement on some inflammatory
indicators and glycemic control in men with type 2 diabetes.
Jundishapur Scientific Medical Journal. 2020 Jun 21;19(2):123-
35. [Link]

[15] Mohammadi F, Ghalavand A, Delaramnasab M. Effect of circuit
resistance training and L-carnitine supplementation on body
composition and liver function in men with non-alcoholic fatty
liver disease. Jundishapur Journal of Chronic Disease Care.
2019 Oct 31;8(4). [Link]

[16] Tahan P, Ghalavand A, Heydarzadi S, Maleki E, Delaramnasab
M. Effects of aerobic interval training on iron stores and
glycemic control in men with type 2 diabetes. Razi Journal of
Medical Sciences. 2020 Oct 10;27(8):105-14. [Link]

[17] Ghalavand A, Shakeriyan S, Monazamnezhad A, Delaramnasab
M. The effect of resistance training on cardio-metabolic factors
in males with type 2 diabetes. Jundishapur Journal of Chronic
Disease Care. 2014 Oct 1;3(4). [10.17795/jjcdc-23346]

[18] Habibi A, Maleki F, Rami M, Ghalavand A, Jahanbakhsh H,
Dehghan M, Asare E. The relationship between physical
activities with some of physical and physiologic indexes of the
citizens of Khuzestan province. Sport physiology. 2018 Jul
23;10(38):215-34. [10.22089/spj.2018.4773.1642]

[19] Ghalavand A, Azadi M, Mohammadpour Z, Ghalavand N,
Ghalavand M, Ghalavand M, et al. A review of cognitive
complications of type 1 diabetes: a narrative review.
Jundishapur Scientific Medical Journal. 2023;21(6):1-10. [10.
32598/JSMJ.21.6.2884]

[20] Fikenzer S, Uhe T, Lavall D, Rudolph U, Falz R, Busse M, Hepp
P, Laufs U. Effects of surgical and FFP2/N95 face masks on
cardiopulmonary exercise capacity. Clinical research in
cardiology. 2020 Dec;109(12):1522-30. [10.1007 / s00392-020-
01704-y ] [PMID]

[21] Lee PH, Macfarlane DJ, Lam TH, Stewart SM. Validity of the
international physical activity questionnaire short form (IPAQ-
SF): A systematic review. International journal of behavioral
nutrition and physical activity. 2011 Dec;8(1):1-1.[ 10.1186/
1479-5868-8-115] [PMID]

[22] Moghaddam MB, Aghdam FB, Jafarabadi MA, Allahverdipour
H, Nikookheslat SD, Safarpour S. The Iranian Version of
International Physical Activity Questionnaire (IPAQ) in Iran:
content and construct validity, factor structure, internal
consistency and stability. World Appl Sci J. 2012;18(8):1073-
80. [10.5829/idosi.wasj.2012.18.08.754] [Link]

[23] Rashidian S, Fathi K, Ghalavand A. Comparison of quality of life,
thyroid hormones and blood glucose in active and inactive
pregnant women. Jundishapur Scientific Medical Journal. 2023
May 22;22(2). [Link]

[24] Mahmoodinezhad S, Shakerian S, Ghalavand A, Motamedi P,
Delaramnasab M. The Effect of acute training and circadian
rhythm on blood hemostasis in female athletes. International

Delshad A, et al. Effect of Wearing Face Masks During Exercise on Pulmonary Function. JSMJ. 2023; 22(3): 366-376



https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/covidwho-2323233
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0237691
https://pubmed.ncbi.nlm.nih.gov/32797067/
https://www.sciencedirect.com/science/article/pii/S0001868621000762?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/33971389/
https://pubmed.ncbi.nlm.nih.gov/32532940/
https://bjsm.bmj.com/content/56/2/107
https://bjsm.bmj.com/content/56/2/107
https://pubmed.ncbi.nlm.nih.gov/33849908/
https://occup-med.biomedcentral.com/articles/10.1186/s12995-020-00278-9
https://pubmed.ncbi.nlm.nih.gov/32817753/
https://onlinelibrary.wiley.com/doi/10.1111/sms.13832
https://pubmed.ncbi.nlm.nih.gov/32969531/
https://www.rev-mal-respir.com/article/1210165
https://www.rev-mal-respir.com/article/1210165
https://pubmed.ncbi.nlm.nih.gov/29395560/
https://erj.ersjournals.com/content/58/3/2004473
https://erj.ersjournals.com/content/58/3/2004473
https://pubmed.ncbi.nlm.nih.gov/33678608/
file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/new/22-03/3210/10.22059/jmlm.2018.252689.1352
https://aums.abzums.ac.ir/article-1-381-en.html
https://sid.ir/paper/995763/en
https://jsmj.ajums.ac.ir/article_142011.html?lang=en
https://jsmj.ajums.ac.ir/article_142011.html?lang=en
https://jsmj.ajums.ac.ir/article_109610.html
https://brieflands.com/articles/jjcdc-90213
file:///C:/Users/NooR/Downloads/ng52413990810.pdf
https://brieflands.com/articles/jjcdc-21723
https://spj.ssrc.ac.ir/article_1285.html
https://jsmj.ajums.ac.ir/article_159467.html?lang=en
https://jsmj.ajums.ac.ir/article_159467.html?lang=en
https://link.springer.com/article/10.1007/s00392-020-01704-y
https://link.springer.com/article/10.1007/s00392-020-01704-y
https://pubmed.ncbi.nlm.nih.gov/32632523/
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-8-115
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-8-115
https://pubmed.ncbi.nlm.nih.gov/22018588/
http://dx.doi.org/10.5829/idosi.wasj.2012.18.08.754
https://www.researchgate.net/publication/286407389_The_Iranian_Version_of_International_Physical_Activity_Questionnaire_IPAQ_in_Iran_Content_and_Construct_Validity_Factor_Structure_Internal_Consistency_and_Stability
https://jsmj.ajums.ac.ir/article_177960.html

Jundishapur

Journal of Medical Sciences

Journal of Basic Science in Medicine. 2016 Jun 22;1(1):8-12. mask use in subjects with COPD. Respiratory care. 2020 May
[10.15171/ijbsm.2016.03] [Link] 1;65(5):658-64. [] [PMID]

[25] Mongin D, Chabert C, Uribe Caparros A, Collado A, Hermand E,
Hue O, Alvero Cruz JR, Courvoisier DS. Validity of dynamical
analysis to characterize heart rate and oxygen consumption
during effort tests. Scientific Reports. 2020 Jul 24;10(1):12420.
[10.1038/541598-020-69218-1] [PMID]

[26] Ghalavand A, Delaramnasab M, Afshounpour M, Zare A.
Effects of continuous aerobic exercise and circuit resistance
training on fasting blood glucose control and plasma lipid
profile in male patients with type Il diabetes mellitus. Journal
of Diabetes Nursing. 2016 Jan 10;4(1):8-19. [Link]

[27]Alkan B, Ozalevli S, Akkoyun Sert O. Maximal exercise
outcomes with a face mask: the effects of gender and age
differences on cardiorespiratory responses. Irish Journal of
Medical Science (1971-). 2022 Oct;191(5):2231-7. [10.1007/
$11845-021-02861-3 | [PMID]

[28] Lassing J, Falz R, Pokel C, Fikenzer S, Laufs U, Schulze A,
Holldobler N, Rudrich P, Busse M. Effects of surgical face masks
on cardiopulmonary parameters during steady state exercise.
Scientific Reports. 2020 Dec 21;10(1):22363. [10.1038/s41598-
020-78643-1] [PMID]

[29] Doherty CJ, Mann LM, Angus SA, Chan JS, Molgat-Seon Y,
Dominelli PB. Impact of wearing a surgical and cloth mask
during cycle exercise. Applied Physiology, Nutrition, and
Metabolism. 2021;46(7):753-62. [10.1139/apnm-2021-0190]
[PMID]

[30] Shaw K, Butcher S, Ko J, Zello GA, Chilibeck PD. Wearing of
cloth or disposable surgical face masks has no effect on
vigorous exercise performance in healthy individuals.
International Journal of Environmental Research and Public
Health. 2020 Jan;17(21):8110. [10.3390/ijerph17218110 ]
[PMID]

[31] Boyle KG, Napoleone G, Ramsook AH, Mitchell RA, Guenette
JA. Effects of the Elevation Training Mask® 2.0 on dyspnea and
respiratory muscle mechanics, electromyography, and fatigue
during exhaustive cycling in healthy humans. Journal of
Science and Medicine in Sport. 2022 Feb 1;25(2):167-72.
[10.1016/j.jsams.2021.08.022 ] [PMID]

[32] Sheel AW, Derchak PA, Morgan BJ, Pegelow DF, Jacques AlJ,
Dempsey JA. Fatiguing inspiratory muscle work causes reflex
reduction in resting leg blood flow in humans. The Journal of
physiology. 2001 Nov;537(1):277-89. [10.1111/j.1469-7793.
2001.0277k.x ] [PMID]

[33]Harms CA, Wetter TJ, McClaran SR, Pegelow DF, Nickele GA,
Nelson WB, Hanson P, Dempsey JA. Effects of respiratory
muscle work on cardiac output and its distribution during
maximal exercise. Journal of applied physiology. 1998 Aug
1;85(2):609-18. [10.1152/japp!.1998.85.2.609]

[34]Lee HP, Wang DY. Objective assessment of increase in
breathing resistance of N95 respirators on human subjects.
Annals of occupational hygiene. 2011 Oct 1;55(8):917-21. []
[PMID]

[35] Melissant CF, Lammers JW, Demedts M. Relationship between
external resistances, lung function changes and maximal
exercise capacity. European Respiratory Journal. 1998 Jun
1;11(6):1369-75. [] [PMID]

[36] Kyung SY, Kim Y, Hwang H, Park JW, Jeong SH. Risks of N95 face

Delshad A, et al. Effect of Wearing Face Masks During Exercise on Pulmonary Function. JSMJ. 2023; 22(3): 366-376



https://ijbsm.zbmu.ac.ir/FullHtml/IJBSM-1-20160623035841
https://ijbsm.zbmu.ac.ir/FullHtml/ijbsm-1-20160623035841
https://www.nature.com/articles/s41598-020-69218-1
https://pubmed.ncbi.nlm.nih.gov/32709991/
http://jdn.zbmu.ac.ir/article-1-146-en.html
https://link.springer.com/article/10.1007/s11845-021-02861-3
https://link.springer.com/article/10.1007/s11845-021-02861-3
https://pubmed.ncbi.nlm.nih.gov/34837141/
https://www.nature.com/articles/s41598-020-78643-1
https://www.nature.com/articles/s41598-020-78643-1
https://pubmed.ncbi.nlm.nih.gov/33349641/
https://cdnsciencepub.com/doi/10.1139/apnm-2021-0190
https://pubmed.ncbi.nlm.nih.gov/33960846/
https://www.mdpi.com/1660-4601/17/21/8110
https://pubmed.ncbi.nlm.nih.gov/33153145/
https://www.sciencedirect.com/science/article/abs/pii/S1440244021002334?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/34538564/
https://physoc.onlinelibrary.wiley.com/doi/10.1111/j.1469-7793.2001.0277k.x
https://physoc.onlinelibrary.wiley.com/doi/10.1111/j.1469-7793.2001.0277k.x
https://pubmed.ncbi.nlm.nih.gov/11711580/
https://journals.physiology.org/doi/full/10.1152/jappl.1998.85.2.609

