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Abstract

: Emerging Covid-19 disease has been described as an occupational
disease especially for healthcare professionals. The aim of this study was to
investigate the risk factors affecting the prevalence of Covid-19 disease in healthcare
workers (HCWs).

: In this review study, indexed studies from December 2019
to January 2021 with the keywords such as Covid-19, Coronavirus, Healthcare and
Risk Factor were searched in the electronic databases of Web of Science, PubMed,
Scopus and Google Scholar. Based on the search results 22 studies were included in
the study.

: The risk factors for the outbreak of this disease among HCWs can be
divided into 5 groups, including psychological, underlying, occupational, social and
disease transmission risk factors. HCWs, as a high-risk group, in direct or indirect
exposure to patients or infectious substances, they have a large share in transmitting
the disease to others. For example, the probability of transmission from physicians
to family members is 20.8% and to others is estimated at 25%. An important factor
in the transmission of the disease is distance. Distances <20 cm in routine
examinations and <5 cm in detailed examinations by physicians provide the potential
for high transmission of the disease to ophthalmologists. Age, lack of hand care,
comorbidities and autoimmunity, poor sleep quality, work stress, lack of PPE,
workload and close contact to COVID-19 disease have been identified as risk factors
for the transmission the disease.

: HCWs, can by observing health tips and educating patients, will play
an important role in controlling COVID-19 disease.
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Introduction

The novel coronavirus disease, a novel
member of the human coronavirus, is newly
identified in Wuhan, China, now officially
named as SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2) by the International
Committee on Taxonomy of Viruses (ICTV) and
also named Covid-19 (coronavirus disease 2019)
by the world health organization (WHO), has
become a global pandemic. Since the early report
of Covid-19 in December 2019 in Wuhan, China,
the outbreak of the disease was rapidly in
countries of the world. Until January 10, 2019,
approximately, confirmed cases of Covid-19
include 96 million cases in the world and a total
of 2049769 patients have died from this viral
infection.

Many studies have shown that this disease
could induce symptoms including fever, dry
cough, dyspnea fatigue, and lymphopenia in
infected patients. Even in more hazardous cases,
infections causing viral pneumonia may lead to
severe acute respiratory syndrome and even
death. Since the intensive care physicians,
emergency doctors, general practitioners, nurses,
and even cleaning staff (in general terms,
healthcare workers (HCWs)) in hospitals and
medical centers are making a huge effort to
support patients with Covid-19, so they are
potentially exposed to this new coronavirus.
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Therefore, Covid-19 should be considered to be
anew work-related disease, at least in the case of
HWCs. There is a need to, identify the risk
factors that facilitate the spread of the disease
because now, many work-related viruses’
transmission factors remain largely unknown
even though they may be crucial for the
prevention of future epidemics.

Therefore, we need to investigate which risk
factors can contribute to disease development
and how we can prevent further spread by
implementing prevention measures. Given the
above, this study aimed to investigate the risk
factors affecting the prevalence of Covid-19
disease in HCWs in health centers and hospitals.

Methodology

In this review study, indexed studies from
December 2019 to January 2021 with the
keywords such as Covid-19, Coronavirus,
Healthcare, HCWs, and Risk Factor were
searched in the electronic databases of the Web
of Science, PubMed, Scopus, and Google
Scholar. Based on the search results of 59 related
studies, based on the inclusion and exclusion
criteria, 22 studies were included in the study.
Figure 1 shows the flowchart of article search
and selection.

Databases: Total number of searched v
. i articles Non-related articles to risk factors and

- Web of Science n=243 duplicate articles were removed (n = 184)
- Publded

v . |
- Google Scholar Total remaining articles v
- Spientific Information n=39 Articles unrelated to the target population
Database ¢ (Health care staff) excluded (n=34)
- Iranian Research Institute Total remaining articles | |
for Information Science and n=23 !
Technology (IranDoc) ] ] .

¢ Agticles with full text in other languages were
- Magiran Total reviewed articles deleted (0.=3)

n=212 __ [
Figure 1. Flowchart of article search and selection
Result

Table 1 indicates a descriptive representation
of the reviewed studies regarding risk factors for
Covid-19 disease in HCWSs. Overall the risk
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factors for the outbreak of this disease among
healthcare personnel can be divided into 5
groups, including psychological, underlying,
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occupational, social, and disease transmission
risk factors. In summary, each of these risk
factors is discussed below.

Psychological risk factors: The global Covid-
19 disease is likely to put HCWs across the world
in an unprecedented situation, having to make
impossible decisions and act under extreme
pressures. These decisions may include: how to
balance their physical and mental needs with
those of patients, how to allocate slight resources
to needy patients equally, how to align their
desire and duty to patients with those to family
and friends, and how to provide care for all
severely unwell patients with constrained or
inadequate resources. It is possible to cause some
to experience moral injury or mental health
problems. Based on the results of several studies,
the effect of various psychological risk factors
on Covid-19 disease in HCWs have been
confirmed. These risk factors include insomnia,
anxiety, depreciation, and obsessive-compulsive
symptoms. For example, the results of a
multicentre survey involving 1563 medical staff,
conducted in China, are alarming, reporting the
prevalence of depression to be 51%, anxiety
45%, insomnia 36%, and symptoms of distress
73%. In another study conducted in China,
excessive fatigue and repeated exposure among
HCWs were introduced as risk factors for Covid-
19 disease. Also in a study, it was considered the
effect of the outbreak of Covid-19 disease on
sexuality has the resulting psychological
changes, especially during Covid-19 lockdown.
As the result, it was found that a statistically
significantly higher proper portion of HCWs
than others had the low sexual desire (65.3%
vsalarming=0.042). These psychological
problems can be related to many issues,
including lack of safety at work, insignificant
understanding of the virus, lack of sufficient
knowledge of disease prevention and control,
long working hours, risk of exposure, and
contact with infected patients, concern about
lack of protective equipment such as masks and
gloves, insufficient rest during the day,
lockdown conditions, and facing important
events such as death.

Underlying risk factors: Besides genetic
factors, which may be the most likely factors in
justifying the progression of Covide-19 disease
in some people, environmental and underlying
factors could play an equally significant role.
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Various risk factors have been suggested to
explain why the disease can lead to fatal
pneumonia in some adults while others
experience mild symptoms. But, at the moment,
it is impossible to speak bout any of the generic
and underlying factors. What has been described
as an underlying risk factor in various studies
include high Body Mass Index (BMI) (obesity),
gender, age, smoking, and so on? For example,
based on a cross-sectional study in China,
underlying disease and gender (being a woman)
have been cities as the most important risk factor
for Covid-19 disease among HCWs. Other
studies have also shown that among individuals
with Covid-19 who were less than 60 years of
age, those with a BMI between 30 to 34 kg/m and
more than 35 kg/m were 1.8 times and 3.6 times
more likely to be admitted to ICU, respectively,
than individuals with a BMI less than 30 kg/m.
smoking is another risk factor and the prevalence
of coronavirus in smokers has been higher than
in non-smokers. The results of Maher,s study in
the American working community also show that
age over 60 is a major cause of the disease.

Occupation alarming factors: Covid-19
pandemic can be considered as an occupational
disease, especially among HCWs. Depending on
the nature of the job (task), in the personnel
working in health centers, the rate of infection
and its risk factors vary. Ophthalmologists and
surgeons because of their proximity to patients
are at greater risk. Presence in hospital wards,
unavailability of masks, severe fatigue, and shift
work are also effective factors. Shift work is
associated with changes in the immune system
and an increased risk of viral infections. The
results of Kang,s study in April 2020 showed that
of the 241 cases of confirmed Covid-19 diseases
among HCWs, 101 cases were infected at work,
of these, 82, 11, and 8 were nurses, physicians,
and hospital staff, respectively. Therefore,
inherently, working in health centers provides
the context for the incidence and prevalence of
Covid-19 disease and is considered as an
occupational risk factor.

Social risk factors: Social risk factors include a
wide range of cases, including insurance
coverage and delays in treatment, lack of
financial resources for treatment, and economic
problems, patient traffic in the hospital, lack of
access or non-use of personal protective
equipment, staying at home and quarantine,
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travel to prevalent areas, as well as the
possibility of contamination and infection while
removing contaminated items such as clothing,
gloves, medical masks, and eye protection.
Recommending and using personal protective
equipment to all individuals, especially HCWs,
as an important social factor during Covid-19
disease is essential.

Transmission risk factors: Factors affecting the
transmission of disease are varied and include
Covid-19 patient contact, the release of the
patient drops when sneezing, coughing, or
exhaling, sputum secretions, and upper airways
as well as airborne transmission of aerosols.
Because the Coronavirus remains on the surface,
the transmission of the virus occurs by contact
and creates a potential source of infection for
hours or even days. For HCWs, contact with
surfaces and/or patients could represent
opportunities for high-inoculum exposure. The
stool is another risk factor that has been
mentioned in fewer studies and can cause
transmission and spread of the disease. ACE2
receptors, which are used by the virus to infect
cells, are present in the gastrointestinal tract,
making it plausible that the gastrointestinal tract
is an active site of viral replication. It, therefore,
postulates that virus exposure from high-viral
load sites such as stool should be formally
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evaluated as an ongoing risk factor for severe
Covid-19 related illness in HCWSs. In the end,

people,s knowledge about the ways of
transmitting the coronavirus and risk factors
plays an important role in reducing the
prevalence of this disease in society.
Conclusions

The health of medical staff is extremely

important. Especially in the Covid-19 pandemic
era, should be paid attention and preventive
measures to protect the health of medical staff.
Protecting HCWs and other workers with high
infection risk requires a multipronged and global
strategy, starting with the recognition of Covid-
19 as an occupational disease. And, only by
recognizing the risk factors and limiting them,
making preventive decisions, and exposure
reduction policies, this important goal, that is the
protection of the medical staff as our most
valuable resource, is possible. Also, health
personnel as the first group at risk can by
observing health tips and indicating patients and
ordinary people in the community, as well as
researchers by identifying risk factors will play
an important role in controlling the disease.

Conflict Of Interest: None declared.



Risk Factors of Prevalence of COVID-19...

September 2021, Volume 28, Issue 5

Table 1. A descriptive representation of the reviewed studies regarding risk factors for Covid-19 disease

First Author Year Country Study Type Samples Methodology Risk Factors
Descriptive- Search in Lack of financial for treatment, Lack of health insurance, Delay
Maher (25) 2020 UA analytical Workers databases in treatment, Smoking, Over 60 years old, Diabetes.
Comorbidities, Living in the village, In-hospital
Zhang (30) 2020 China Cross section Healgif;;fcis;ﬁgf and Eﬂﬁglelosﬁi\?;? Communication with Pagf)lrlésa I\;Vith COVID-19, Being a
Excessive fatigue, Employees' Job-task, Repeated occupational
Zhou (8) 2020 China Cross section Healthcare staff Questionnaire exposure, Failure to comply with quarantine requirements,
Obesity.
Sattar (34) 2020 UK Review - library study Obesity (high Body Mass Index)
Gao (35) 2020 China Retrospective Patients Medical records Obesity (high BMI)
Vardavas (36) 2020 China Review - Systematic Smoking
e : : Conjunctival congestion and respiratory droplets of patient,
Kuo (37) 2020 UA Descriptive Ophthalmologists Data collection Examining patients with COVID-19 from a short dlgtan ce
Questionnaire - Presence in different parts of the hospital, Not Wearing Masks,
Guo (38) 2020 China Case-Control Orthopedic surgeons Clinical Excessive fatigue, Non-compliance with the social distancing
measures.
: Prospective Questionnaire - Working long hours, Facing and Carrying the patient with
Ran (39) 2020 China cohort Doctors and Nurses PCR-RT-PCR COVID-19.
. Letter to the Experimental - Genetic and environmental factors, Nature of work,
Wang (40) 2020 Belgium Editor Healthcare staff Data collection Incompatibility of working conditions with new situation,
Zhang (41) 2020 China Let]ge({iirgrthe Healthcare staff Data collection Unused PPE (Personal Protective Equipment)
: . Close contacts to patients, Airborne transmission (Aerosols),
Ng (42) 2020 Singapore Clinical study Healthcare staff Case report Respiratory droplets (generated through coughing and sneezing)
: : Healthcare staff and Infield- Data Fomite transmission, Unwanted spread of the virus by staff,
Schwartz (43) 2020 Taiwan Cross section Physicians collection Sneeze and cough droplets, Direct contact.
Wander (44) 2020 UA Let]tiedrittgrthe Healthcare workers Incf(l,‘fllgc}gita Stools and ACE-2 Receptors
Franco (33) 2021 Italy Cross section Hospital staff Questionnaire Depression
] ] _ Search in Gender, Improper hand-washing, Comorbidities, Poor sleep
Mastifah (52) 2021 Indonesia Review Healthcare staff d quality, Work stress, Direct contact, lack of personal protective
atabases equipment
Zhang JJ (7) 2020 China Cross section Patients In field - Clinical Smoking, Age, Underlying diseases.
Kang S-K (45) 2020 I%%?ég Let]ge&riirgrthe Healthcare workers Data collection Employment in hospitals, Job and professions
Bielicki (46) 2020 UK Review Healthcare staff Search in Obesity (high BMI)
Matsuo T (32) 2020 Japan Cross section Hospital staff Questionnaire Occupational burnout, Hi»%g r\l)<vl(z)r211( (ing-hours, Insomnia, High
Liu S 31) 2020 China Letgzlrittgrthe General population cslg'?arga}llsleré Anxiety, Depression, Stress, Mental workload.
Rowlands(55) 2020 UK Cross section Healthcare staff Questionnaire Shift work, Cardiovascular diseases, Previous diseases

*
Numbers in parentheses refer to references

638




i g5 Allia

adllae Sy 1 iligg GUSHB (ot 53 YA995 (5)low 9 2 30 (Sl2,e8 18 Seunn

SI9 0

) gl gmad aobld ol guen] 5T

Q‘ﬁ‘ ‘Q‘J.QJ ‘Q‘)‘Q’S csi“'J" (:5l.c olKisls ‘Q.f;:b.e,g oaSisls ‘6“‘5}’ w\d.e,; (eI 0515 ‘LQJSSQ 69’.‘-‘3'-3‘*3 A

Voo SN 2 by g, VEeefo¥[oF bl s gl

sLSS
Ol g ol sl g St b lad o (ghlorm o (lsrear VA-u955 15058 (5 ke |
(el LS 50 V0585 (5 lew ot 1 S la, eSSy (y p Ban b dslllae ol ol ool
092 2o3lgadS L YY) gl U V-V jlws jload ayled @YlEe uls) =5 900 LidgT ol 5o
PubMed.Web of Science g iSUl slrosls oL o Risk Factor g Healthcare «Coronavirus 4 Covid-19
W85 o e Baa b las e dalllas YV goins zulis ol il geii> Google Scholar 5 Scopus
ol wosS my w4 Gl | Sl den e Gobem rl et sleyeSSy,
SO Olsredy gidlagy Jiw 0,5 mands (6 lom Jlal 5 elonzl o il (glansey ( Ly, o, S B Sy,

Solom JUSI 5o (50L5 ptew caiid Jgde Olgo b liles b pedinn pid b s dgzlge 50 o5 s 09,8
ol 00 3551 1 duo 0 YO 500 ol 3l 4y g duoy0 VoA oolgils slacl 4y Ky 5l sl el Jlo g1y .05 )ls

S 5 Jyene Slilas y3 s il Yo il a8 Jolss ol 4255 3,90 (6 lom JES! ;5 pio (ohole olgicas alols
o (59,50 Sule om0 (o0 pal B 1) GG et 4 (g leny JE! iy 380 Slilas 50 e Lo 0

EYNZI RN PLOWP R NUWPL I
Gl y Zmad

Cblagy udige 09,5 1L
Cilagy eaSals . glad >
s Sby edde oSl
RUTRRUY

FYATYYTY-- V) :oal
:aolil ],
f-fasihr@razi.tums.ac.ir
0000- :ORCID 4wl
0001-5003-7846

:Jgl 6y i ORCID awbiis
0000-0002-5858-4251

5 6V e o blis oLy 3gmaS 6,5 (ool clys b CoiS o iaslog g (slhine) sl Lo e HEYS{PRW (Y

e V=955 (6 lony JUES! slo )9S BSins ) ohlom b Suap wled 9 LigS mang NS

JrS 50 oaten Uil oylhlows a0 1 (sgal 5 stdlage SlSG Cale, b abilg oo (stblogs Jiw oy -l LSS

sl 225 6o ol Sl

302l ez (g Slelie sy g, Wiz 5 00 )18 e .
EVRTH

S Sl L e gz ogpslis)S s )lam (nl a5 0B
(12-02555) COVID-19 (5 Lo |, o] clge Sl lojlos
Corona gl «CO» (5 ,JAKals ol jo (F,7) 05 (5,la%U
(5 Lo) Disease (gl «D» ¢ (g 5) Virus sl «VI» (zb)
3 295 g 3b,S ailion ol 58y Jluw €V 5 o
V2955 silew g 90w RNA L a0 slagrag ng

(D) 9,5 oo lid B8y g oyl sty

OF ° S a4 (Sede - (g ng S aen Slacs Lo
Egums ¢ gmobibdnal> olSays 51.(V) wiloads |05 450 s
&) camel (6Ll g oly o el o aiile o5 (slags Lo
V&l 0 (V) w08, 1) (sl mlod g wms o
o asbalb Liace b ag JIsld 5l eo,lge Vo VA o ol
Oolgs ;o g badye ol 8 sloolS g, Las gol

Copyright © 2021 Sabzevar University of Medical Sciences. This work is licensed under a Creative Commons Attribution- Non Commercial 4.0
International license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work

is properly cited.
Published by Sabzevar University of Medical Sciences.

FYF-FFA o Ve e (60 5,00 b)laid YA by90 o lgrems (Sbiy pole olSitils b, - sale Al

journal@medsab.ac.ir :aslbl, http://jsums.medsab.ac.ir :cole w0l

VP EYRAY ol sbls


http://jsums.medsab.ac.ir/
mailto:journal@medsab.ac.ir

aiile il s 51 65lge oiloys — gy ol
s Dysgeusia g ((obg (> (8, e ) Anosmia jg
plo o Bk 5O el oads 515 (glie > o
U 5 65 sloolKins! Soop Juds 4 5 Jads slalame
£ g JUiil Lozl el 43545 s A oo (gl dnims o 5
Sl 6 2K Crlple 1dl oo Y OIS G s )lew S
i 5 )59 i (8 o 3 i VAo
5 JAS S e SIS plely o8 o
ol 003 ol (CDC) simie VL) 5 s lans 5l 6 S
ol o138 Y A-00455 (6 Lo dyaz (Ml 8 las Jlas 0 VA oS
Joop xS bbaiye YoV Lysl A6 4,8 VY &b
Col J 50 ol (V) il oog Slojo iy slacidl o
Ll 5 e 55 MERS 5 SARS goris Sy o5t oS
Olpiedy (Lol Jhwyy 9 (b plaasie &5 og oolo (lis
p3m & Conn ¥l o g S B yna 5 xSl 5
S lews & g 2 5L SARS £9.8 (b oS 59k i ls )13
Sl 0393 loys - Siblage STre (LS 1 Sl whaw ) &
ey JES GBI L abal) 53 55k sla 155 o) cnl 5 4P)
~Fle S0 QLI G 50 (drd slalanoes alanlgas Uy S
CHll aS o)l 3929 ()5 slalae ple 5 gyl Gleyo
) 09 w2lss vten o g)lo JUl 5 g9 22 S50 Jolss
 alie do e Sl § 5,40l 4y o alge ol sl
5 olse gl 51 AT L b o8 sl SaS V488 (6 bons
&l 50 Golon S 4z pm Capda 5 (6 e i Ll J S
Jol o plyiea oS Glojs g (Stlagg asdle (ogasar g Jid
ol 5 S Lyl sl e zokae ey — ihigy Sloas 4l
00D (o) p SU)gS B Sy 45 (5550 g3 (2l 5 o)
Pyl 85 g el Gloj ojl jo ol ayled Slalllas Lo
el a9 Som V=998 (5 slem JUl 5 £t

99 990 .Y

Sl olfaLa. 9 (J‘.\;‘f‘) Sl 6)5L.3 9 r:jl.c ol.f_m!bgf
Ol 0 a8 (g sbas ciu il g ()] ;uR0) He—iS by i
S53 SBlis yas 5 liZes (GlroslonlS 5l oS 5 g
Sleyosl.cd 3 )18 hlS 5,50 PubMed oL o (Mesh)
L oloje (Yo VY agls B YV el ) s g9,
lolono 5ol 48,5 a5 e 50 (g nl Eoed 950

O 5ylosis YA 5y95 IFee 55 g 13T «ylg (S 39 pole olKilils

225 Sl pele 5o 1y bl bl Sl 5 ot o
bl e Lulpd Gizmen 5 (S0 S g o3l 13 230
sl ey 5 ole ¥ 51 ey Ly (0) ol 00,5 axlge St
@ Ology 4 S e 5 ey (golo Cal NAmaugsS B
il 5 S8 B e ol nim Sl 5 535 NI
(F 1) sslion olow ol 255 s sloyptS ples Loy
SS9 4 p o g n3lig )T Silew E955 0 @ld e
oyl adg Lol (Dl plo S b e as e
i 28l Lsied jon g dedlacgn (Jlowl (5359
GIF 3 o e 5l il 4 el g (Baangi]
Ug,S gy el sloole 1o i3l ay (Y F) Cansl 00y ,5
S g g tl 00l Jood Sl Hoebg e S 4
soladl ounl laasliy 5 oye55, slacudld als o
5 e g 5o siio Sls 5 ol (i sl
il Glosle (3155 ab (A) ol ailis 36 Il
Jlo asils 12 L Gslas Y23 Lo oless bbb Sl
5995 g wilois Mis (6 lons 2l s 85 ygabee A5 Sga Y+ Y
30 olel 50 () Wlals cuws 5115 05 ol a8 V.- FAYEA
oo Vo b5l pleys g Sl )l slag) S
slasd bl U g palls 525 50 (g)lew nl 9)l9e Gdgl VTAA
Sl 5148 el sagy L& VXTEYIY ldkie S slass 1¥4Q
ST se5 ol i OFAAF o asily sems L& VAYOFAR slaw
O ) ) Wleals caws
0935 ez NS Gl xS b Glejen
Gl S lsiear 1) waz (gilem ol 4 bgiye sla IS
bl lons 3o (6okoms 3150 (2l L 1 cailos S 7 hae Lo
(Sloy 5 sl glacadle 4 5l Gl ol Gl
S 05,5 s ol Siblagy slocdlye LSS 5 (iS5
B Sigie Slga b Ohlows b pelins o b s dg2lge y3 oS
Ol Wl 3)lge 4 Ml 55 5 (solow cnl 4 Ml (2 yxe y3 il
058 (50 )18 Al g0 w9 9lig )5 (oS Ol 00w Lighe oS
QBB (e 58 W9zge Slaiins lul &5 (5 5k «(VY)
ool jload ailes Slalllas ¢ 2lg; —6)9 0 SRogR Crl 5
Covid-19 57 aalacslsa S L Y+YY aelly Ls Y419
-ay9¢5 lig,S" g9 Risk Factor 4 Healthcare Coronavirus
ol ;o bl (LS 5 (et gla eSS, NA
Scopus PubMed Web of Science S_ig,2SUl slaocsls
«(SID) 2B ils slgz sole el o551y Scholar Google

1 Centers for Disease Control and Prevention

5.




O 5k YA 5,90 NFer g0 9 )ST‘)|5H S 3 pole ol

LS G 59130995 (5 low E g w30 SL2HEITY S

69,130 o3 el woay EYie yw 5o b )5
2 o rkae sl TS ) S s 4 a5 Wi ol
Sloyd —Gdlage ;o 9 (LS G 10 Ug)S g g 9
aslllas OV 3l goi i ol ol el by saiogs azsls
sl oo g g olsie el anlllae Y hass oo il
s 9 Bl (ol oa b a3 S i 0 g9 5 9 399

Covid-19 |, Coronavirus (sbeojlgands il axlllas 4 54,4
oo b e 5 gl Olgrs 5o Gloyd b (Bl LSS
O 58 Slem B )3 grke Lo, S B ap aslllae
zl el DYl .l 009 Sloyo o (siblage (LSS g el
O)jgeoty (STl ()8 (b 4 00 53 slaolol jleat
o oo s dalllas 8,5 olisS 55 5 (50 o el alic

* gt OYlae IS (oYl gamims L
3090 b g o e Yo i =Y FY) o Web of Science -
. el PubMed -
@=VAY) (,1,S5 Ve g LS BSins v Scholar Google -
SleMb! oL -
| b osilesdl oYl Mo L;“‘
(SID) Lasls
* n=09) ) “’Jj
, N Sygkd g psle ooy -
GBas drel> b o e e Yl A
v (S1ailh) Sledll
M=YY) (Sle,o - silags ,05) _
ST oailosdls =Ylie i8S Sl s ol oS, -
I > (=Yb) () 7e%0)
oyl JolS e a5 SYlRe b
4 byl o u'“’/s' > 5y3n <Nia JS
M=Y) 55,550 syl
O=YY) o)
' |-

Yo ol g gomins Wylagld ) o

oyl a5 (5 5bds cal ools 1,8 dilu o Curdy S 0 Gl
Slowads iz WSS (o0 S o) 5 (o B lajlad
S5y Jelse 3l cilisee Slallas gl ol
OUS B (2 53 V-dageS (55lem St 9 90 2 (S0Ue
Anlie auaS shis asllas SO o awl oo O«.:.)LA.
o (Sl QLS o (5 5kes 40 Ml (oS b Seu
OLS a5 s 5 asiiie o aSls y  Sblage s LSS A
F VL g9 Gliee 5l (Sl el GUS I 4 Cand (Sl
W) Gl sl o—o,0 ¥ .0 Jlis ;0 oo, 0 YAF) e o
Fblie ;000 3 W) (o sl (oo o AD Llis o an o
(..\_.o)\) Yy J;La.a BRIC ST (M") 5»‘5_»45 f;’)l'c 9 (..\_.a)o .0
A [)Ses g Liu aalllae gl yizren (YY) ailosgs 1o 65 5
ol i >TSS 3 (S g VOPY S

aidl .Y

ey—as ;d 0d b (owyp Slall s mlsi ) Jgos
Ly O G 50 VA=03555" (5 ko 4 Ml (sl S BSs
b5 BSinsy (s 2 bgr o Dlalllas iivg a5 oo oo L
59,0 pol_aisl Sl - s dlag locddl e (LSS o
ol 51 JUE QLSS G 5 ssbenm e Ml Jolge 0 it
adas g a8, 5l (80 Slilad 35l 5l Geg g i) (lge
el ool ol (darme bl g jlews b uled (Lo
OFse S Goipedl So 0 owyp m el
— il Jw G VA-0u555 (5 5lew Eaad sl eSSl
iy =V (G3laly; -V islse Jold 09 iy ) (oo
4 Golen JUS! (glo)gSBSias; -0 5 (elaix! -F Jrl Y
555 o S
—a955 Glen SpSaes (S by ESu
ol 0 1y oy iblgs gloedl o Hlamsiis Yzl 14

5F1

2 Guangzhou



DS 5 29505 (S5 2 ) 420955 (5l E9d 3L (YO)
3550 5,50 axlllas o vakai B pbl 5 ofae ol 5l (36 S,
Lo gy s Ol om0 &S aslllae (pl.cd S |3 4z
2 Sl GBS 3 o J YT 5 Ve o (0L
as ol ylis ol plosl L) 5o (w57 508) S0 ol 81 L anslis
09,5 99 15 sz oo 2 (liee 50 (5 oline (g el D
30 e—ilage scudl e ) SIS 5o s 0 FOIY) aslllacs a0
S sire g b Baumoguly pluw jlas 0 0F/A Jlis
Ol )0 g boline glas g S w0 jls 0929 (p = +/-FY
Sams )0 WY)W, oanlin 09,5 99 ;0 o Cols,
e a0 AVIY 5 o blag slac il oI 5 LS
V00955 ot i adlllae (il el by (G gl
Dm0 o8l b Gl Ol et 5 i o R0l
(Y9) 035 o a1, oy - oy 35Tp0 5 Jélis LS5
2 Sloyd (il QLSBT (b, WS 5
Mt 3l (ke @ bgrpo il o 5505 o0 )3 T oy
(029228 ) B S0 Rl IS e 5o (sl oS alez
G5 Slebo (golo S5 5 xSt 3l S B 258
) 5 Sn Slert b oled 5 gl S ate sk
Ol S g Sle wile gblas Sljesd SgeeS
P 653 g ankid balpb e aled Job o S col il
Al iz L) i 9 S pe wille (S5 e 3l (o2
(YY Y0 YY)

O 5ylosis YA 5y95 IFee 55 g 13T «ylg (S 39 pole olKilils

FO Chlasl s o 0V L il (S0 ,udl gaud a5 ol ylid a
3l e VY Gl e g 0o 0 Y7 Jlgm o sy
odaliio BB« Shp oy om0V V968 (5 )lom o0t
S b oS Sy s )l s bl ol pls el
W o plxil 1) Sloyo - silagy lacadl e S aen (5 lew
stz s b dicel Slo 2 b age il o &
ST ais axlge Glg, OIS _ie oo JYsb jislidl jo
Moo pllen b agarlgs 5l (36 Al (Sod 505 9
l, sreliae Sy, jlid qgole Suij byl i s ogdle VA-0y 65
Ol 4zl o S oo read (Sl ys - giBlage (LSS 5
e o |y s e Oleaz adlf pude s o 4T LS S
w830 )18 5 )lew cnl 3l (SAB (i (Fogu 5 (Sl (5,58
o5 g Takahiro Matsuo aslllas )5 a5 (5,sbas (YVYD)
Slon 5 i (Fog B g Sl llls s L oS
W plail cply jo Gl yo - s dlagy slecdl e LSS
Vo sl G g Ol 9o p3 ¥e 5l iow &5 00 5 e
Sy sl e Sl 5 slans] loaaiie sy
S (S0gu0,8 a5 W S st Cpisres ilalls |y e
=8t olhaal (o9 Vb Jodo 4 oS alw b e 0
ol jods &y (6 oy Eguis o el Cblas Olygo b SLLIL
W bl e 0 a5 (6,500 addllas o (VF) il ails
4l sl eSSy gy cagzrlgn S5 5 0L (Ko
S9a> 45 Ah et g (Byxe oy g Sudlage 05 50 (g le
Qs Ll 0g5 IS e j0 ol 0agd] 51 LSS 5l aus 0 AD

5 090 Slallae gl 9 Aoyl il ) Jau

e 535 B Soamn Svey  wblamls g4 aslllae o oS Jle odiuwy
GBI axdlao Jo!
Y Gl Jb el el P g mlie S - ey 30 S s eess o,el  Yev.  Maher
2o aen il gl sl Skl Vg8 S, 220
O B dlrm loys jo Sl
oo - JW Pl G
(V) S qglases; (g lom 4 R oS i Sl Mo (o 2 oz YeYe o Zhang
Py gl bl y 35 okl 9 Sl S5 9 el (LS,
—995 4 M (yhlows b wles -l RS 5 (skblag e IS 4 Coas
09 O dagbwleas 0 V9 m=Y\AY) Sy el
(Vo) OB g9 ol (S slasl i oS, srhaie 0555 g s (il 5T oz vey. Zhou
4lge 1S5 (Sl ool bl @ Sl Codlye (LS,
adai 3 0,55 ule o Jad Ve il VoV gy bysS (solew
oL, g Ol Lo (VA-32955)
m=\YOY)

SFY




O 5k YA 5,90 NFer g0 9 )ST‘)|5}+~\: =i 3 pole oIS

LS G 59130995 (5 low E g w30 SL2HEITY S

& g S o095 Golol azalr gy anllan Sus g Jle odduwg
) sl Js!
TN Lones ely) S slilbkls - S W B b ey S Yeye  Satiar
(BMI S99 (ke
%) b o 00 a3 ll) (Sl o o oblen Kasd g Sl bl bl (o) oz TV Gao
(BMI - e Ol Lo Ohlows 53 VA-0y995 s
b oy p
) o9 S S let - —Sioan] (o o b3 sy o> Yev. Vardavas
SRS —dgsS @ Ml e 5 0092
AR
) bk g aesatls Sl 5 Sulesr Sinedz ey Sl Sy (o) 2 Kl Yeye o Kuo
o o5 alold jloy oS ek VA-oue8 & QS petiar
aizlee oo ()l Loy 4
V) Gl baide o e el Wl -0y o el e (ss2 oz TV Guo
= Oble Sl - s YH s VA998 5)lem 4 55|
- Sbe 3l 0,55 ool
Coley pas wpud s
il alols
07 Lol - Vb S cels —algmy g oSap ©y9855 912,y BSias ) s o TV Ran
o Jo PCIFC_ET_ Ot freney Al o kg e sla s,
V095
D) - e - (55 a5 ks 4 aab PNV foed oy S3h TR Wang
Ol gl — 5 conle slacdl . S ks oGS,
S 0L 65 Ll Sl
Solo
(F0)  cblis Jylog 5l 00,5 aslina s wak jeslid gbosly cwyy ow>  YeYe  Zhang
&2 slacudle o 260 cbli> ey
il sedlage sl cdl e (LS
) s Jl Gl b e ) et b S o oy S YAY- Ne
oud gl kb e Jos 5D &S50 slo ol Sl slacadlye (LSS
4y g dundae plSio 2 S Sl @Bl b oo 8l
O lo At 3l 8 (Sgegns
955
V) a e o g oile o e ksl (srhaie e 215 55B oxt  Yey.  Schwartz
Fomite S il 50 b slow o Sl
Lvgi (g g asly>l Lol - Séy) @ QLS Gliee ials
S5 - sy Va-aygs5
ool s g dndae L3 (maiie
(FA)  ACE2 gloows,S 5 giore oS5 wah glamadll s e Kol Yev.  Wander
Sless S s OS50 V-85
Sl Sl slacadl e
7 Sldy oz doo 05 Sl oS ehie B Ll yphe yp W1 YT F‘r*;ﬁgo
‘e O Lo Ot Soydl 5 o
SOl olej o (Sl (LS,
Uy g
(oY) oliel (Sgiinndt ¢ i sl oS s 90 JUs slo )9S S @pgdl  Yevy Mastifah

PV



O 5ylosis YA 5y95 IFee 55 g 13T «ylg (S 39 pole olKilils

& b, B *9) bl axoler &y adlllae Sun s Jl ey
o9 adlllao Jy/
(sl Gos low «wd S| - sl oL, 50 V-85
S ol Dl CdS Sy G930 oy Sy Bl
PSS B Sy peles
COVID Lo 5,20
PPE 59005 it 19
(D slogs Lo o 0109 5 ) Kons - e Y ol lews b 9 il Azt ouy oYY Zhang
Gl SailS Ol Lo @ 009)] oyl 65T Canig
by,S
(f+) Jas eyl Lo 5o Jla! oS a4l (o ks 5 19 SygsS o Yoy Kang
Sloas e bl LSS s aile gl
s oS
V) Lomesy alt) Sl slaolil oS Sy 9 nde oSy gwyy  SldS) Yey.  Biclickd
(BMI Sl -l Ug,S Eoud o)lyeo o o,
Sy
) )5 Al (el Soswd  glaeb iy o srhie 2 e (Sogus ) gons ol Yoy Matsuo
Loz G Ol Lo Oles 3 (Sl (SIS
Vg5 Eond
") bt ( Sopmdl bl (laolil 5y pyes wal ol oW Sless o omz YRV Liu
S8 Sl 20 V958 £oeds b o Ol
(O0) B olem oS cis sl iy oS s oxhais )5 sy Lls )| ol vey.  Rowlands
iy sl Lo o B9 Sl g Jh sl (Ll
Sleys S s V-ayeeS bz )

lossalie aslllas

5 Slae) Slacs Lo 4 Mol (bl Gelélis b anolie o
“h955 Silem Slo)gSBSn; (n ke 039 0)) Sz
,o¢l> Irene Rethemiotaki aslllas jo (YY) wloads Lo V4
S e sl et ol Jale S plgiear (B0 - slas Lo
LVA-augsS o jo a8 cwlol pedlSo el VA-0u 965 5l A
Ot el el el olyen (Bgpe -l slas Lo
55 V803555 330 clapannilSio 350 5o ad ylipals] il
2375 w350n 5o Yo 5w adl b oe sl
(V) aS o Jleds a5 @l 1) ange slglye
Ol o (gy5p0 adlllae Sy o &5 (6N eSS,
~yggS Cighe w8 )lge 4 Ml 50 s (6,5 BSn; gy
BMI) oy 00g5 azld 0g YL L Bl sl ooy Lo 14
oot 4 e o3l oo o o5 glanlas s (FY) wdl o
ol ol Sygg el 5 Jlo Pl S pe bV A0y
Slp oy locdl e 1oy o s Jlizl a5 ol lis
VO 5l i 9 erte o pSokS YY-T (0 BMIL (gol3
S 4 Cons plp YIF 9 VA Cpa ey 0 05 5kS
5 (YA el it moyeyin j0 p,5lS Ve 5l S BMI L

FFF

Bl a5 Sy Jalge LS 50 rgladae ) (b youS BSan
V00988 ghlew Cd,inn azgi o Jule ez
A i 58 (6,500 lase) Julse caaly ol 8l 5l S
&S ggwoge oyl e (ylo jo ilisee Gl sla eSS,
R gD 0di LS Sgegiy A e Wilg co (gl opl 1>
@y |y i Dl Ko (S a5 Jb 0 0e il (YL 5
33 ol o o a8 cl cpl cadly bl oass o oS oo
ol b lg ood slaine; 9 (SGU5 slo oS 5l Sozd o9
s, eSS, lgieas calisre Slalllas 4o axil 0,5 Cums
Wb ol coads 5l VA=0y955" (g 5los 40 0 5y 50 (sl
B a0 o oz Bl>) BMI oy 0095 Ll 104
ML\_;" °)-'-° 9 )li.:-w
955 (Srlens DA g Eond 4 by slojlol 4 az g L
Oy 5 Golans 3| (AU 095 0 5 ¢ sog0e Analz 014
aS 0oy (dwoys YAV blie o aoyo YY) b5 ol Y/F
u.uL.u‘f US"J MbLSA u‘OJA )0 6)Lo.u 7’““"""’" A OMQQLM




O 5k YA 5,90 NFer g0 9 )ST‘)|5H S 3 pole ol

LS G 59130995 (5 low E g w30 SL2HEITY S

b ohles blie o 5 wing (L8 slags K a0 ys F1A 5 e
bd o K 5l sy VIV Lid (i AY) cads (Sl
(Y9) Jd‘cdj.g

OV A-2995" (5slem E9ud )3 otes Sole lgreds 55 (o
oo 9 Ml 03 g (s A gy & o3k Slalllae 5l
Sl onl 4 el (DUl 3 (o B oy 2 50 (FO-FY
hole Jlo £ 3l ias o a5 0l i asdllae ol guls sl
Al grbe Kol 5 anslr 5o )lom onl Esed )0 3o
olaws o b Jlo Y-V b ol 3l 6,50 aalllas 4o (YY)
oo s 3ylas 0 |y (Ao )0 APIF) VA-00455 (5 Lo 40 Dl
390 9 Gl slos lows (FF) wng ools olais! 0g> o
slasial s s Hlaiadlo o )0 oYU gouds &5 ciosl (ol Lol L0
o 5 am gm Gl ] 31,1805 3
Sl 35 9GNSl plens 4 bgpe OGS 3
o3l 9 595,14 Ml (392 6350 35 5 O b da o (Sl
IS RIS ERINE FEPIIER KRR N
(FYF9) aoo oo )18 (6 i jla>
Wlgi oo VA998 (6 jlens (o i it (Sl )i BSnn
— e el (0 gt (S Silem G lyies
Ol el 310 )3 JeLt Jimspy 50 0l grkae (Slojs
Sglite (Jad) alby £55 4 4255 b o] (gl giS Sl 530
SG a8 aril SlS dl cal S Sy et il oo
SeaS iz deztile (5 )lom ar a1y (g0 (5 )lom

TV dies e lid 1y ol S a5 ol (5 ke
4 B iz Ml oy Bun b a5 glasdllas 1o (FA
OBDpptar Ol 9 poe slo,sS S 5l Gllery (ot
Sligles —wl il ccnle ;a0 5 o gylew ol 4
Vo il yoS Aol o Sl a5 wiS o Sl  Sbipp—is
39 o bl B 5l yeS albld jo g Jaere Slolas o e sl
YL Jlasl sl alt e fred a5 858 )8 580 Slles
aS Sl (Jb jo cplaiS e el B 1) s i 4 (5 Lo
Fo ¥ oo alold 58] 13 (5)lon 5l 505 5 J5S 5 0
WS oo o5 VA998 (5 ko 4 Dl ) 682 0
ol Ol oy 4T 55 ) Kan 5 Guo adlas (YY)
—3,90 O yg—ods bl law 5l golass ;0 1 QygsS @ wygs)
et jlows calitre sl idu jo jemdm ey Ay uall

o sbole Glsicay |y sals Sz g Sile 5l 150,50 eolai!

5¥0

Slalllas zuls ool cred ad ol paz j0 a5 olioe anlllae
Ao NAge5 4 Gl ol 31 (DUl e a5 0l adeie (LB
ld Carsgas el Jb o plicasl oog sl g ol 31l
B S8 5 Ll o (S (5 28 Gl 5 i
5ok G LS | calllas (e )3 o5 (5 5k 0S5 Smess |,
S ) VAoagssS Sad g BMI polie Liliél b e
xSk b o 45 1G5 10+ allas ool (6 o] dadl
Aails Cobs Glaw YA) aoye VA wisg Jlo A
V) wog Mive cubs @ 3l e Glilews 3l St (la Ollow
&l BMI jlro 8l yoail g ke (0o )0 VFIY Jilae (0 aus o
YIVEYY o YVAEYY Cija Gl 5 Gl ollos
ol )0 485 D90 Slaom) p elly 09 @pe e p e S okS
AV g s @l S e (65t pls caslllas
35391 Sl Slacamsidd sl g Lowidly € pdy STy (a8
gl oo 428 S a3 0 VA-0y505 Wl 3 )lge adgl el g0 aS
Sl 5 GYsb (6 liwlon )0 Glr Ghlen riren
S 0D Al Ju g (g) VA Jlie 50 59, TV Lawsgio jsboa)
Oblem) ails ayal VA-0u565 (3l (lhlew 5l auoye YYIY
0% J‘l"’ﬁ“w"’ ol o (o VIV Gl
ol o L G L Bl a3y 5 9 o5 K
(T) Gl 00 ol o 30l Y A-00555 a0 Dl Loz
ot B3 oy B0 b Silats allae S gl
)l a8 ols (L 1 yge8 4 Ml Gliee 5 092 6K
Ol 9 2l o0 7 5kae (5 ke 4Dl o 92518 Sy ) G lgze
Obbem 3l G e e 5o BeS wons gt
O 0l bl lalllas jo 3,k 51(YY) col ooy (6,8 yué
oS llems b ol SlSe 485 5 ICU & 3l &5 o
(Olilows 3l ytian o0 a5 Sl ol psiie WX50,S igd
Olgsr 0l yiiie gbosls Il pl b ailesss (6K
5500 8l 8l Cod il VT (6B ol 3145 0,5 acwlo
St lp YIF Lo 5 aios 1-mgs suas ol ol
s 4 5 b oy slocdle f )3 (g Jlaio
S o9 o 5 dnliie o plpli lls wialyS (S
P pesS e Jial &5 S8 plgiee VIS olew
OET) ol it 8 K 4 o 5 e o
Gl g5 adlllae o 55 K g Vardavas a5 (5 sboa
~9555 Solom 4 Ml 55 e ;eSS ) G Olgiear |y (0092
o iy ol Kes g Zhang pizen (Ye) 0o S au V4
1545 50k L V565 s Mo e VE il Slaseie
s K oy FIT (& OA) s e b gller e



—3a955 4 Ml Jlozl Al L s jsbar ) il oS
Ean 3| sdilage sl (LSS o j0 aS Cnl ol pen 14
OV) e 5,55 Yl
FEWP ISR PN TR SHIPPIICET PSR (WO
9 Sl iy b das o Sl 515 S w909 £50—2 2
Cole, b 60,8 cblas lug ar o awd 4y bgy po OMSio
15 (VY 0) ol o Sgliie poile il 4 ¢ asglai 3 oSS
2V 995 sla eSS ()l E9dge 2 45 Slaslllas
057 Sholse 45 0l (am b g a3l (5 ol IS (gl s
39 3G g dem il (ol (sl Jlo ceellaiul il
2955 (5 ko 4 Ml eloiz (sl eSS 5 lgiedy ¢yloyo
(YY) il o ke 19

ryrarh Slops (il e wsilem ot Gloy o
S8l 5k Rl sliwly o p3Y Slaged b el ey
o 1y iyl Jesas 1) iyl slagise o oo
Sl Jwp Ml s lon 4 S9Side 9 s Gllo
SRIB ) Glead lag s 5 paase Sy 5 Ly 3l el
o S BSin) S (lsieds Wl o0 355 (53954 45 w3 o0
LSS Lo i 5,55 2le, () a3k £y (s o
el LT 6 loms 45" (ool 3l a4y Kooy lymo cinllsy o Ji g5
Jleix! fuizmen g o slhlo Gl a4 O Blas el 00l
(ol wile gl hlusg (30 (o 3l oy o Sisie g (ol
Ao Ylpey pdz bl 5 (Ko glasale (25w
(Y0 Y0) whad anl glan & Dl sle eSS,
Olpeds (60,8 cblax blug 5l solatwl 50 (goasie Sldlae
R s 5 ot s 5 ey bl S, 1
anal> 013l pgac rizmed 5 Sloyd - Stlage Slosd Jowy
Uiloss ol 51 030,55 oslid a5 (BA-OY ,Y0) el 00y 3 yao
2 e ol S plgiedr wlge bl 0885 et o b
s sl (om0 (B%) 93k z5has (g lom i 4z o £50h
el slacadle (LSS 5l as,s AD ol Lt adllas S,
Sl e by 46 3 o s 5T S8 5,5 e 48
Cgae 4y byl cpl 10 Sizd g i ,S 0oliiwINOS ¢ o>
ClSule a5 88 ams g oo iz 1 wloazd M
a3gl 5115 ol 3l e skl slo g, plo g Cawd Coblogs o >,
Sloslaiul 4y plill g aogs cplpls (YQ) WS o cladle (yas
e ST QLSS o0 ol Bl addS 4y (693 cbla> il
Sa9re S V1gsS Silew pS4ea Ol 3 (Sloy
RETIP

5¥5

O 5ylosis YA 5y95 IFee 55 g 13T «ylg (S 39 pole olKilils

a5 0 yadriee yaizmed 10,5 Lo YA-0u9s5 (6 lew £u (o
slacl s lagy] o alawlgay i3 5l s ylows Wl oo o
FIY 500 olhlews oy FIV o)) 4y cao )0 Yo /A o0lgil>
oo alidlay (ISCh s 5l sl 50 g aws jo FIV liwss g ooy
ol as ol flis aslllas cpl (B, 5l el oo s 0 YO
G352 31l olhlen b 3SGo5 agzrlse s an 0ygs)
Sl Gr—in bl leladl g a3k )95 (g i
OIFise ol (YY) aums plonil 1 A-0,9657 4 Sl 51 (6,055l
S o vl g S bpe o aS 05 olo et
i) solpiiion Aol Cole ) 000 S g Lo 4 s
argi b aS 50 Jiwp baslio o hlen b (e YL VO
3,15 3539 o] (gl penl Al _old Cole ) Sl 593 IS g5 4
P gt (Byre ) AT 10 g Fidey S (B
— sl 3Ty o Jla ol (VY YY) agls 1,8 VA-augeS
Jole Sty oo 995 (605540 Lo liw ) lows ¢ Slajo
[TV ESIILL ] LT U W PRI IV PPN CEL JE EL Y
Juysl o Kang aslllas gl ool 7 s 14-0u955 (5 Lo
oS Okl 0,50 YFY o slas ol L_as VeV Jw
N AdgeS Golom w05 505 (loys — Sl slacadl e
Slaws pl 54 Wsgr sos 009l IS e ;o oyl 5ls 90 Vo
9 2! e Lioalo (Sloyd -l 38150 50 Sl plis sing:
S plpedn g a8 oe pal 3 1 VAangeS (gilen £t
(F) wil oo zylae ot e B S,

S ol 5l b Sglie Slpis 5 (i IS (onl  ogdle
u.cl; ..\;‘9;‘5@ Sl o‘/.o.@ )...u O stl W B G")'H'” l.u
Sl k55 ol 955 (s s cslaigie Sl s ol
YA-0u965 4 Ml Lozt (iol58l b sads IS oS s Comas
G»...)L.\.Q; slecddl . oS5 as G5 (il 009 of o Byl
G50, OLS S G Wilodgy )57 ay Jasdon s Sutnls j0 oS
Wlodgs ol ya (g 25lig S Sighe 4 Ol (sl (6t il
o Pl a5 el QT 3 S 3l Gleosls pioan (O)
0ol o e Jlazxl b Sl o o 0l g9 5 Slys
S g &S (gysbas o)l bLI I wad Cishe sl 9 13-0y568
Ll VA-0i555" gajl & (Sdlage QLS wond plondl (o)
(Sl <0 S) PSQI o505 o9 BB jabody ccanl ool Coiie
a5 gme opl s siles S S eagllue ol a4 s (g 5eS
Oleeds 5 Cad fasy 0 (peards bl Olgs il
Sl yoliiel ol s (FY) ol ke (e B S ) S




O 5k YA 5,90 NFer g0 9 )ST‘)|5H S 3 pole ol

LS G 59130995 (5 low E g w30 SL2HEITY S

2 wgge ol sl 3,5 039l (gly gy Loy
oiws aSl Jloizl gy cpl 5l ils Sazg ileS ol
el sl b5 Bl Gugny 2S5 (sl Jlb (o ()15
Llls a5 (bl 5l Gugny b azlze oS cud a2
Sy lpedy Wlgioe ggdde wile it Vb (swgng
Py Sl Sleas osiasdll| Jawy (sly HeS B S,

ATA) 23k ke V4= %955 Lo

S5 4o g Com €

5 sl (Slo, Slas b oz 50 UgyS wons #5108 oed
Slelaizl g 331 gl 1) 6,boky Sl g o ol e (gl
Cople ade ay loys o5 (be ol )0 (YO) 0,5 olxl Sl
5 okt slodamn 13 05 5 hlanr b s glye 5 055 i
axlge (5 ko 4 D! 5l (6 ity Sy b o Juog plom b oles
Jolse oy & 85 (5 9,0 adlllan (ol I Jol> @l s
Sloy =l QS 0 50 V=S (Solom 900 2 Fbe
eyl oolylasl e k_gl.,e‘?.c as ol plas cwl aslyy,
elie 0 (o g (03 (S (SOl (plgs (o o
s Sl ooy 3,55 5 6Vl o0t 3 (Ll d LS, L
Slalllas 3 45 09800 gmzme (FFLIy, Sla,FTBSn
5 (YY) ol,5e2 g Zhang pimen 4 (YY) oo ¢ Liu
el 0l gy (VF) ) Se g Matsuo
I Sran 5 G iz o Slar (S5 sl gisl
Slalllae ;5 a5 Wgdo Dgmme Slae) slo)rTBSin
P e Sl Jeloe J (S plgiear Blo 1 saste
ol 3wl w5l ol 8 o Ml e oS (geu a4y sl ool
~3995 4 Ml )3 S5 (la S BSins ) ;K00 5l sl 039 (g0l
e Slalllas 10 a5 Al o s 03,5 0Ll T 4 451
axllla b (YV) ) Sop 5 Maher asllias gl ol 00 oo
@ sl laws oy i Jlo Y-V ol 8l sy Ly aSKang
595 s 00l dnl 3lse o 1) (Mo AFIF) VA-ugsS (5 lows
YL s Lol 3 e ls Slemaa (FF) wogy ools plais
Folsz AL anslio 10 VA= wgsS 4 (500 Dl (5yme
Mbsa & olews w‘ 392 0O Coot] TR AL RIS
420l 53 55 Jalse (et 5 5 sl (slas Lo 4 D
el ool Gl (loyd g Setlage 3 G 50 V=S (6 lew

e o Sis by 5 Jad g5 ez (else onl »oedle

4 S 08 1o 5 5T 26 Lo JULST (5L 598 B
o (Rl Olie )3 (oo (A By ST g g JUEII (slael,
8y 5 S5 GBI (liee (o) 45 31 anelr )3 (5 ke
Gl Sl by aBb bl cnl )0 (65350 (slosal; Wil oo ol 3
VA 0955 (olen @ Dl (b )rS Sl ) @ (g o0 9150
Buan b ,eliw 0 a5 suald —5)50 dslllas S bl 5y
b les )8 ploxl (sdlage QLSBT (SlS ol oyt
5 46y 5 duac plSin ey 3l o 25 lond 5 JlE! e
S lo 0 D! (6l 9S8 Sy o Jawg 51 g JUi! pimon
)3 gl Vol a5 o Lo 2T ol (TF) akiaad 1A dygsS
w8 b 1y i Ysk slacdlus il (e ates (g4
s bl geie Jeuily Ll aiiley lgo 53 (g5t S
s &5 9 o0 590 S929 (b Cesl 00l (i podets
oS Al Joog 5l a8 (e @)k 51 g il Lol
oVl (VF YO) Wisd o g5 poil b acdes s plSin
Sl 5 )3 99800 V998 (§)lom Sl &5 (qmg g pn>
odes yobds (wgpg )l S92y S ala (g)lme 5 Lil>
Fokad Jtl 39 oo piiie (culed (5o s 9 Dl Lo
o o ((y5,5n B 5) 55 50 Loges) 55,50 i 03 35
(F+) g2 2l55s st o 3l Gy 0505 e )3 B 5,8 5T
Sloiso (b sl 535 rang &5 S Gl 4 K g
I, Coie 5l glogilly anie 5 Wbl o BT gy (sled JUi
A e 5 uile nl 05l o 9 ga s, s b bl (ol
ol Hlais 5 (il glacudlye LS baug sl )
5 Schwartz aslllas ;o .cuils walgs ol oo 4y ) 1,0 Sl
VA-u955 Sxblonr @ Ml (8L e ye else 58 oS
o9y Ol 0k 4 Blgi o0 3)lge (nl alex a5 Nak o)
Liug wgpy alg>b lasl (Fomite! JS& 4 lase o
b et oled 9 o Sl Goyb 51 QWSS 5 (e
adlas o yazen (YY) 55 o,ldl ooyl Fobaw g )l Lo
o g, 5 Los dsp 5 T wiile Lalse o] Kan 5 Mastifah
JUS! slo, eSSy ) W-a95 Jlo b Sho5 wles 5 18
(V) 6l Gl (55ke 0
oo o)Ll T s glaallas jaS 0 a5 (6,500 eSS,
w3l os Egdoe Bl (5 lo g9t 5 JUH! Jole Wl oo 5 un
P Vs Solen Glo eSS 990 b slallie ;5 o5
Py Jole S glpear Slops —Sblae Sl IS
45 ACE2 (gloosi 1S sl 00 3 ymo (6 loy Jiil Jlais|

FFY

anle) Gghe Jalse L agzlse b (Fogll S50 2 4T Gl gz 2 -
Jie s Gl arly low allyt (g B L Loy ng dys b los S



el 3ls y £a090 )l
axdllae Cudgaso

oat yatie SWlEe oass s o (0 oty Ar s L

O W sl 009y dgame (6 )l (sl BS iy b Lad o
L g eo i ol sla, eSSBS 5l (solass add dalllas
ez |y adoa i dnlad aelllas ol plasl ylo L as slellas
digo) 10 Slalllas wigy dalol b cwl S aS 00ls )| ,3 i ligy

V0958 (s jlew 4l 9 foud p 5o lo S AS )

References

[1]. Bhopal R. Covid-19 worldwide: we need precise data by age
group and sex urgently. Bmj. 2020;369.

[2]. Alizadeh-fard S, Saffarinia M. The prediction of mental health
based on the anxiety and the social cohesion that caused by
Coronavirus. Social psychology research. 2020;9(36):129-41.

[3]. Amiri P. he Role of Electronic Health During the Covid-19
Crisis: A Systematic Review of Literatures. Journal of Health
and Biomedical Informatics. 2020;6(4):358-67.

[4]. M 1 Review on the Symptoms, Transmission, Therapeutics
Options and Control the Spread of the Disease of COVID-19.
Alborz university medical journal 2020;9(2):171-80.

[5]. Banik BHJBP. Statistical data analysis of risk factor associated
with mortality rate by COVID-19 pandemic in India. Modeling
Earth Systems and Environment. 2021.

[6]. Chan-Yeung M. Severe acute respiratory syndrome (SARS)
and healthcare workers. International journal of occupational
and environmental health. 2004,10(4):421-7.

[7]. Driggin E, Madhavan MV, Bikdeli B, Chuich T, Laracy ],
Biondi-Zoccai G, et al. Cardiovascular Considerations for
Patients, Health Care Workers, and Health Systems During the
COVID-19 Pandemic. Journal of the American College of
Cardiology. 2020;75(18):2352-71.

[8]. An Pan; Li Liu HG, Jiao Huang, Na He, Xihong Lin,
ShengWeiet al. Association of Public Health Interventions
With the Epidemiology of the COVID-19 Outbreak inWuhan,
China. JAMA. 2020;323(19):9.

[9]. WHO. World Health Organization. Coronavirus Disease
(COVID-19) Dashboard. https://covid19.who.int/. 2020.

[10].Zhan M, Qin Y, Xue X, Zhu S. Death from Covid-19 of 23 health
care workers in China. New England Journal of Medicine.
2020; 382:2267-2268.

[11]. Tejarat-news. https://tejaratnews.com 2021 |

[12]. Krebs CC. Advisory memorandum on identification of
essential critical infrastructure workers during Covid-19
response. US Department of Homeland Security,
Cybersecurity and Infrastructure Security Agency. 2020.

[13]. Ollarves-Carrero MF, Rodriguez-Morales AG, Bonilla-Aldana
DK, Rodriguez-Morales A]. Anosmia in a healthcare worker
with COVID-19 in Madrid, Spain. Travel medicine and
infectious disease. 2020.

[14]. La Torre G, Massetti AP, Antonelli G, Fimiani C, Fantini M,
Marte M, et al. Anosmia and ageusia as predictive signs of
COVID-19 in healthcare workers in Italy: a prospective case-
control study. Journal of Clinical Medicine. 2020;9(9):2870.

[15]. Tanasa 1A, Manciuc C, Carauleanu A, Navolan DB, Bohiltea
RE, Nemescu D. Anosmia and ageusia associated with
coronavirus  infection (COVID-19)-what is known?
Experimental and Therapeutic Medicine. 2020;20(3):2344-7.

[16]. Lao WP, Imam SA, Nguyen SA. Anosmia, hyposmia, and
dysgeusia as indicators for positive SARS-CoV-2 infection.

SEA

O 5ylosis YA 5y95 IFee 55 g 13T «ylg (S 39 pole olKilils

Ohlesm Jo (lilom b alold (lilen b wles ()15 lels
Sl i (sl gy, 5 e 5 oy e )
kot JE! )0 (60l 5 o D95 il alaslgdy IS5 ailoas
o as ail Ko ol g Jels o Kan olisgs wolgils a
S50 0,8l 4y g Ye/A oolgls slacl 4 Jlil Jloas! clallas
(YUA) canlonls o s 0 YO
Joon 9 OS85 O (e GRS o alol i
9 b Om o8 Sl 50 el (oulil g e o (Sllage
Jlse 5l eihlon (ouidis Dk g ey dooxile x5 S
Sogbay tul 0030 5 )by (g)lem ol 4 D5 Dl )0 wge
OFY) o) San 5 GUO anlllas g (YY) o Kan 5 Kuo aalllns a5

World journal of otorhinolaryngology-head and neck surgery.
2020.

[17]. Courtney R. Us Department of Health and Human Services ,
Centers for Disease Control and Prevention MMWR / April
17,2020 / Vol. 69 / No. 15. Wiley Online Library; 2020.

[18]. Greenberg N, Docherty M, Gnanapragasam S, Wessely S.
Managing mental health challenges faced by healthcare
workers during covid-19 pandemic. bmj. 2020;368.

[19]. Spoorthy MS, Pratapa SK, Mahant S. Mental health problems
faced by healthcare workers due to the COVID-19 pandemic-
A review. Asian journal of psychiatry. 2020;51:102119.

[20]. Walton M, Murray E, Christian MD. Mental health care for
medical staff and affiliated healthcare workers during the
COVID-19 pandemic. European Heart Journal: Acute
Cardiovascular Care. 2020;,9(3):241-7.

[21]. Di Tella M, Romeo A, Benfante A, Castelli L. Mental health of
healthcare workers during the COVID-19 pandemic in Italy.
Journal of evaluation in clinical practice. 2020;26(6):1583-7.

[22]. Zhang W-r, Wang K, Yin L, Zhao W-f, Xue Q, Peng M, et al.
Mental health and psychosocial problems of medical health
workers during the COVID-19 epidemic in China.
Psychotherapy and psychosomatics. 2020:1-9.

[23]. Liu S, Yang L, Zhang C, Xiang Y-T, Liu Z, Hu S, et al. Online
mental health services in China during the COVID-19
outbreak. The Lancet Psychiatry. 2020;7(4):e17-e8.

[24]. Matsuo T, Kobayashi D, Taki F, Sakamoto F, Uehara Y, Mori
N, et al. Prevalence of health care worker burnout during the
coronavirus disease 2019 (COVID-19) pandemic in Japan.
JAMA network open. 2020;3(8):€2017271-e.

[25]. Zhou M, Tang F, Wang Y, Nie H, Zhang L, You G, et al.
Knowledge, attitude and practice regarding COVID-19 among
health care workers in Henan, China. Journal of Hospital
Infection. 2020.

[26]. De Rose AF, Chierigo F, Ambrosini F, Mantica G, Borghesi M,
Suardi N, et al. Sexuality during COVID lockdown: a cross-
sectional Italian study among hospital workers and their
relatives. International journal of impotence research. 2021:1-6.

[27]. Maher S, Hill AE, Britton P, Fenichel EP, Daszak P, Zambrana-
Torrelio C, et al. A COVID-19 Risk Assessment for the US
Labor Force. medRxiv. 2020.

[28]. Sattar N, McInnes IB, McMurray JJ. Obesity a risk factor for
severe COVID-19 infection: multiple potential mechanisms.
Circulation. 2020.

[29]. Gao F, Zheng K1, Wang X-B, Sun Q-F, Pan K-H, Wang T-Y, et
al. Obesity is a risk factor for greater COVID-19 severity.
Diabetes Care. 2020.

[30]. Vardavas CI, Nikitara K. COVID-19 and smoking: A
systematic review of the evidence. Tobacco induced diseases.
2020;18.

[31]. Kuo IC, O'Brien TP. COVID-19 and ophthalmology: an
underappreciated occupational hazard. Infection Control &



https://covid19.who.int/
https://tejaratnews.com/

O 5k YA 5,90 NFer g0 9 )ST‘)|5}+~\: =i 3 pole oIS

LS G 59130995 (5 low E g w30 SL2HEITY S

Hospital Epidemiology. 2020:1-9.

[32]. Guo X, Wang ], Hu D, Wu L, Gu L, Wang Y, et al. Survey of
COVID-19 disease among orthopaedic surgeons in Wuhan,
People’s Republic of China. The Journal of Bone and Joint
Surgery American Volume 2020.

[33]. Ran L, Chen X, Wang Y, Wu W, Zhang L, Tan X. Risk factors
of healthcare workers with corona virus disease 2019: A
retrospective cohort study in a designated hospital of Wuhan
in China. Clinical Infectious Diseases. 2020.

[34]. Wang J, Du G. COVID-19 may transmit through aerosol. Irish
Journal of Medical Science (1971-). 2020:1-2.

[35]. Zhang B, Zhai R, Ma L. COVID-19 epidemic: Skin protection
for health care workers must not be ignored. Journal of the
European Academy of Dermatology and Venereology. 2020.

[36]. Ng K, Poon BH, Puar THK, Quah JLS, Loh W], Wong Y], et al.
COVID-19 and the risk to health care workers: a case report.
Annals of internal medicine. 2020.

[37]. Schwartz ], King C-C, Yen M-Y. Protecting health care workers
during the COVID-19 coronavirus outbreak-lessons from
Taiwan's SARS response. Clin Infect Dis. 2020;10.

[38]. Wander PL, Orlov M, Merel SE, Enquobahrie DA. Risk factors
for severe COVID-19 illness in healthcare workers: Too many
unknowns. Infection Control & Hospital Epidemiology.
2020:1-2.

[39]. Zhang ], Dong X, Cao Y, Yuan Y, Yang Y, Yan Y. Clinical
characteristics of 140 patients infected by SARSCoV-2 in
Wauhan, China. Allergy 2020.

[40]. Kang S-K. COVID-19 and Middle East Respiratory Syndrome
Infections in Health-Care Workers in Korea. Safety and Health
at Work. 2020.

[41]. Bielicki JA, Duval X, Gobat N, Goossens H, Koopmans M,
Tacconelli E, et al. Monitoring approaches for health-care
workers during the COVID-19 pandemic. The Lancet
Infectious Diseases. 2020.

[42]. Rethemiotaki I. A preliminary study of coronavirus disease
2019 in China:the impact of cardiovascular disease on death
risk. Arch Med Sci Atheroscler Dis. 2020.

[43]. Mustafa NM, Selim LA. Characterisation of COVID-19
Pandemic in Paediatric Age Group: A Systematic Review.
Journal of Clinical Virology. 2020:104395.

[44]. Hutchins HJ, Wolff B, Leeb R, Ko JY, Odom E, Willey ], et al.
COVID-19 mitigation behaviors by age group — United States,
April-June 2020. Morbidity and Mortality Weekly Report.
2020;69(43):1584.

[45]. Davies NG, Klepac P, Liu Y, Prem K, Jit M, Eggo RM. Age-
dependent effects in the transmission and control of COVID-19
epidemics. Nature medicine. 2020;26(8):1205-11.

5¥4

[46]. Zhi ZLXBXZ. The Epidemiological Characteristics of an
Outbreak of 2019 Novel Coronavirus Diseases (COVID-19) in
China. Chinese Center for Disease Control and Prevention.
2020.

[47]. Mastifahc DY, Asmoro CP, Laksono AD and Kamel AD. The
Risk Factors of COVID-19 Transmission in Health Workers: A
Literature Review. Advanced Nursing & Patient Care
International Journal. 2021;4(1).

[48]. Bhalla M. COVID-19: Redeployment through the eyes of an
ophthalmologist. Clinical Medicine. 2020;20(5):e136-e.

[49]. Kang S-K. COVID-19 and Middle East respiratory syndrome
infections in health-care workers in Korea. Safety and health at
work. 2020;125-126.

[50]. A. V. Rowlands CGYC, M. J. Davies, N. Islam, D. E. Kloecker,
C. Lawson, M. Pareek,, C. Razieh FZTYKK. Association of
working shifts, inside and outside of healthcare, with severe
COVID-19: an observational study. BMC Public Health.
2021;21:773.

[51]. Nguyen LH DD, Graham MS, Joshi AD, Guo CG, Ma W, et al.
Risk of COVID-19 among front-line health-care workers and
the general community: a prospective cohort study. Lancet
Public Health. 2020;5(6).

[52]. Livingston E, Desai A, Berkwits M. Sourcing personal
protective equipment during the COVID-19 pandemic. Jama.
2020;323(19):1912-4.

[53]. Organization WH. Rational use of personal protective
equipment for coronavirus disease (COVID-19): interim
guidance, 27 February 2020. World Health Organization; 2020.

[54]. Holland M, Zaloga D], Friderici CS. COVID-19 Personal
Protective Equipment (PPE) for the emergency physician.
Visual journal of emergency medicine. 2020;19:100740.

[55]. Ranney ML, Griffeth V, Jha AK. Critical supply shortages — the
need for ventilators and personal protective equipment during
the Covid-19 pandemic. New England Journal of Medicine.
2020;382(18):e41.

[56]. Ortega R, Gonzalez M, Nozari A, Canelli R. Personal
protective equipment and Covid-19. New England Journal of
Medicine. 2020;26(380).

[57].av  Herron J, Hay-David A, Gilliam A, Brennan P. Personal
protective equipment and Covid 19-a risk to healthcare staff?
British Journal of Oral and Maxillofacial Surgery.
2020;58(5):500-2.

[58]. Gondi S, Beckman AL, Deveau N, Raja AS, Ranney ML,
Popkin R, et al. Personal protective equipment needs in the
USA  during the COVID-19 pandemic. The Lancet.
2020;395(10237):e90-€1.



	FASIH. MA
	فصیح رامندی
	مقدمه
	References
	References


