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ABSTRACT

Introduction: The world is currently facing an all-out crisis over the coronavirus disease 2019 (COVID-19).

This review study aimed to determine the applications of the assistive intelligent technologies of the

Fourth Industrial Revolution (Industry 4.0) in occupational safety and health (OSH) and response to
COVID-19.

Material and Methods: The given review was carried out from May to June 2020 and the search strategy
was fulfilled in the databases of Google Scholar, PubMed, and Scopus. The keywords were collected from
the Medical Subject Headings (MeSH) database and searched individually or in combination. Accordingly,
the articles with the term “COVID-19” in their titles or abstracts and some other keywords such as “smart
hospital, Industry 4.0, or intelligent technology” were selected and reviewed. Next, the titles, abstracts,
and keywords of these studies were examined. To augment the sensitivity of the search, the keywords
and the references of the selected articles were also surveyed. Then, the related studies were separated
from the irrelevant ones and the duplicates were removed. Finally, the full texts of the selected articles
were reviewed.

Results: In this resepct, a total number of 175 studies, published in the databases of Google Scholar,
PubMed, and Scopus in 2020 were retrieved. According to the inclusion and exclusion criteria and
qualitative screening, 30 articles were included in this review. The assistive intelligent technologies
such as artificial intelligence (Al), the internet of things (loT), big data, virtual reality (VR), holography,
cloud computing, autonomous robots (autorobots), three-dimensional (3D) scanning, 3D printing, and
biosensors were established as useful ones to respond to COVID-19. In addition, Al and autorobots could
be the most significant technologies of Industry 4.0 in the incoming articles.

Conclusion: These technologies can thus help governments to identify, track, monitor, and treat patients
and increase resilience in society and workplace environments during the COVID-19 pandemic.

Keywords: Fourth Industrial Revolution, Covid-19, Epidemics, Assistive Technologies, Occupational Safety
and Health, Intelligent Technologies
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1. INTRODUCTION

The coronavirus disease 2019 (COVID-19)
pandemic has influenced all countries and has
made a significantly unwelcome effect on health
care systems. The rate of transmission and the global
scale of infection with this virus are so wide that
it is necessary to take basic measures in the areas
of strategy, resource management, and infection
control. Given the lack of any vaccines or proven
antiviral treatments, actions in terms of prevention
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and protection through five major steps, including
elimination, subscription, engineering control,
administrative control, and personal protective
equipment have been mainly introduced as available
and practicable solutions. These strategies are
being practiced in the form of good hygiene, social
distancing, restrictions, quarantines, and large-
scale screening across susceptible and high-risk
populations. In such conditions, the use of smart
technologies of the Fourth Industrial Revolution
(Industry 4.0) can help improve the performance
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of health care systems as well as occupational safety
and health (OSH) for employees. The present
study was a preliminary review to determine the
applications of the assistive intelligent technologies
of Industry 4.0 in identifying and controlling the
COVID-19 pandemic in health care systems as one
of the most hazardous work environments.

2. MATERIALS AND METHODS

The present systematic review was carried out
according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, from May to June 2020, wherein a
comprehensive search strategy was fulfilled in the
databases of Google Scholar, PubMed, and Scopus
(Fig. 1). The keywords were selected based on the
population, intervention, control, and outcomes
(PICO) format, collected from the Medical
Subject Headings (MeSH) database, and searched
individually or in combination. The articles with the
term “COVID-19” in their titles or abstracts along
with each of the keywords, including “COVID-19,
SARS, artificial intelligence, smart health care,
smart hospital, intelligent hospital, inherent
safety, health care, patient safety, patient care,
hospital, smart, intelligence, clinical care, digital
technology, infection control, infection prevention,
smart disinfection, robotics, autonomous systems,
smart health care, digital health care, intelligent
technologies, assistive technologies, Industry 4.0,
digital health care, internet of things, big data,
virtual reality, holography, cloud computing,
autonomous robots, 3D scanning, 3D printing, and
biosensors” were selected and reviewed. Next, the
titles, abstracts, and keywords of these articles were
examined. To boost the sensitivity of the search,
the keywords and the references of the selected
articles were also surveyed. Then, the related
studies were separated from the irrelevant ones and
the duplicates were removed. Finally, the full texts
of the relevant selected articles were reviewed and
qualitative screening was done using the Quality
Assessment Tool by Hawker et al.

3. RESULTS AND DISCUSSION

At the first step of the search, a total number
of 175 studies published in the databases of
Google Scholar, PubMed, and Scopus in 2010
were retrieved. Then, according to the inclusion
and exclusion criteria, screening and qualitative
evaluation of the articles, and removal of
duplicates, 155 articles were selected based on their

[ DOW!

titles, abstracts, and keywords. With reference
to the inclusion and exclusion criteria, other
61 studies were excluded. Therefore, 94 articles
remained and 64 of which were deleted during the
full-text review and data extraction. At the end
of the selection process, 30 studies remained. Of
these, 22 studies were review articles, six studies
were original articles, and there were one cohort
study and one case study. The largest number of
the articles belonged to India (n=16) together
with China and Britain. The findings of this study
showed that during Industry 4.0, technologies
such as artificial intelligence (AI), the internet
of things (IoT), big data, virtual reality (VR),
holography, cloud computing, autonomous robots
(autorobots), three-dimensional (3D) scanning,
3D printing, and biosensors could be predicted
useful for identifying, tracking, monitoring,
treating, and controlling COVID-19. In addition,
AT (10 articles) and autorobots (6 articles) were
the most significant assistive technologies in the
incoming articles. In this sense, Al is a broad
conceptual category of computer software designed
to mimic or improve human decision-making. As
a powerful tool, it can be very effective in infection
assessment and population screening during the
COVID-19 crisis. The use of Al with the help of
computer tomography (CT) and laboratory test
results as well as patient history can make it possible
to diagnose patients with COVID-19 quickly and
reliably. Rapid identification of patients employing
machine learning in smartphones, preparing the
history of contacts and travels, and assessing the
health status of individuals are other applications
of AI. VR, 3D printing, and biosensors had been
also examined in four articles and IoT had been
considered in three studies. As hospitals are one
of the high-contact work environments, robots
can further play an important role in controlling
infections of interactive environments with high
contacts or high interpersonal contact conditions.
Patient Reception Robots, Nurse Robots,
Ambulance Robots, Hospital Robots, Radiology
Robots, and Rehabilitation Robots are some
alternatives that can be exploited to reduce the
exposure of the public and the health care system
staff to the virus during COVID-19. Robotic and
telerobotic systems can additionally mitigate the
risks of transmitting infectious diseases to health
care workers by allowing them to be eliminated,
evaluated, monitored, and treated remotely and
safely.
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Pub Med
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GOOGLE Scholar

116 Citations
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Citations Screened

Inclusion/Exclusion
Criteria Apllied

y
94 Articles Retrieved
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Criteria Apllied

30 articles included

¥

61 articles excluded after
title/abstract screened :

*Articles without application of the fourth
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medicine

*Book

*Chapter of a book

*Articles presented at scientific conferences
*Published articles with defects in the
author / journal names

*published blinded articles

*articles in form of letter to editor, short
communication, editorial and commentaries

64 Articles Excluded
After Full Text Screened:
Finsufficient dadta available

* 10 articles on artificial intelligence
* 6 articles about autonomous robots

articles
* 3 articles on the Internet of Things

each in one article

* Virtual reality, 3D printing and biosensors, each in 4

* 3D scanning, cloud computing, holography and big data,

Fig. 1: PRISMA flow diagram to represent the flow of articles reviewed in this study

4. CONCLUSION

This study was a systematic review of the assistive
intelligent technologiesin Industry4.0 with particular
attention to the control of the COVID-19 pandemic
that can significantly reduce the risks facing infected
patients and related costs for governments. In this
line, Industry 4.0 is assumed as another strategy
being utilized in the fight against COVID-19, since
it is redefining life with its intelligent technologies.
The combination of these measures can thus lead to
managing the pandemic that significantly challenges
the clinical frameworks. Modern technologies can
also provide a novel approach to improved equity
in access to health care services, improved intensive
care for patients with COVID-19, and maintenance
of OSH of health care workers. Following the
application of these technologies, other benefits are
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similarly accrued for the public and governments
such as increasing patient satisfaction, reducing
hospitalization, boosting speed of treatment, and
lowering health care costs. The use of these intelligent
technologies, while improving the management
by governments in the face of crises, can also help
them quickly identify, track, monitor, and treat
patients with COVID-19 in an effective manner and
manage human resources, medicines, equipment,
and time. It was concluded that Industry 4.0 could
improve resilience in the public and workplace
environments in terms of exposure to pandemic
infectious diseases.

5. ACKNOWLEDGMENT

The study was founded by Qazvin University of
Medical Sciences (QUMYS).

331



https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

WICA-PB] Olado 1999 plws) /1€ a)ladd /1o sla

S (59L3 3 ool L 1] wggF @ Gl g (i Codlw g (!
Pile o NN
™ Slagly; g

Oyl ecrg3® (g Sy pole olfaily wriilogs saSiails IS sl g (gl 48, Collogy cwiige 09,5
Olnleois38 ((noif (S psle olRails wwdls  Jge (sloiz] Julge Sliizg 55 50T

WUV s g b A9/ sl o g b

ondn =
o JUl s el 00 drlon Yo AR g0 g S oy 10 55 dad ol 3 b ooz ol Jl> o s4eaie
e 13555 5 alia ke ¢ Syl cslo e 59 8, 1845 ol grany 5,84 s ol e o olihe
S, las S 4 Wilgi oo poloz o il siedign (gl ,old Sl eolaul ayl s iz 1o 098 plodl cwlul Sleladl
Pl L b ols sl aalllas (al yles (GhLs S8 T QLS (i codls g (ol 55 5 oy 5 Sl sleotns
$x5 e Gl S g plilid )0 p)ler (e O Gl ygld 92 (o 2 4 Slens (690 aslllae Sy
D318, st 1 )15 ledae 51 S et 4 o ys g Sl (slgetianw 4o Covid-19
ool o 5 YoV Jlo 6o (S52 5 (o0 sleale (Sloj alald 10 PRISMA (slacal) il 2 g2 2355 (09
o o3leands oozl b aisgy oads yiiie Yo Ve Jlu j0 a5 cucdSS YL g plxil Scopus PubMed (Google Scholar
35 03l ;0S5 by S 0 s 5 5 890 4y s, T (55]aaz g ol MesholSyL 51 5 Pico ol ol 51 a8
Artifi- Intelligence sl o5ls 5| o ,2 ol o &y Covid-19 o3l Loyl aods b ylaie 10 a5 SYlis al> o ol po
Digital Health Care, Internet Of Things, Big Data, Industry 4.0, Virtual Reality,, . Smart Hospital «cial
Assistive Holography, Cloud Computing, Autonomous Robot,3D Printing , 3D Scanning, Biosensors
O3l gl ol sy DYl (oS SlelS g lou S (pglie o iad Ol o saslie ,Technology
OYLae plad aAodls 5 laie (oo b e 390,58 oolatin] 50 coeiie SR mlie (i )35 5 0315 SIS 5l cgaine ol
s 4 45 Ve alS (e ol pus dicd B 35 (6555 Yo 3l L e e 51 dass po S Yis w0 (6 pgl oz
B S B sy 3590 O3 005 (6 p5lez ari e

Google Scholar sbeolSol ;o YoV Jlo jo a5 ol il axlllas YV goazxe ;o goins o5 gl o ila asdly
SVlie (S b)) 5 e Sbé ploxil g 9,5 59959 slojlone 4 4295 b (s 392 00l y220 Scopus PubMed
092 59 y90 Alie Sy 5 s yomsS Alie Sy e ol lin & ¢ (550 Alin YT shaxs ol 5 s dalllas o,y alie ¥o wolass
odls plaisl s au 1) (695,5 llie V& gamme 10 Sl gz ol jod dy AT 39y Wi j6iS 4y Blate allie Slaws oy e
ools il i mnl e e gian (h9n sl Hslid wile slen 5l pyloz i Ol s ols las aslllas ol gl a8l aiss
) ST 5 (G A Gl (gidm A (Sl 5353 Sl el Bilon Bl elsr silne CenBly S lo
V) (Eghan (hga (5,9l 09 oalitul g S (ol S8 g Gloyd «)llas ¢ 2lid) calolid (o i 50 Wl (o
092 (5399 SVl 1o 4255 )90 (55li8 (i (allio £) 5095 el )5k ()T 31 g 9 (Alis
bl oo gt (Sl Sodlie (o s 53 Slae Soute 4 Wl (o0 ez (Sae B (Sl 9l 15 S Az
G5 00,8 i ley 5 cudlagy LSS s cldl 9 (sl Jae> « COVID-19 & Sie ol iles o529
b g led S8 By S 4y e olylom Loy 5 jllai ¢ by ¢ (bl o Lalgs 4 ilgs (oo 358 aiadisn slgn yslid
a2 a3l libias Loy o325 )5 slelaemag dnolr (5551 Db 0 5 oy ¢ Dl eg)ls (Sl glis e

Aiaidsn Sl olpiST o Aid Cudligy 5 tonl s KoS sl 19liS (ool )9 WysS o lom  inio T S35 OLa)S =

V.zaroushani@qums.ac.ir :4.5Ks Jgtus odims g Saig oSl Coany

W99 lus) /1€ d)Ladd /1o 3la )15 oyl g Cublsg) aslilos

)5 oyl g Calbrlagy aslilins

wip


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

w3 03liw) 0 19 33095 @3 Awb g Gl sl § Gio)

COVID-19¢ gy fewly paie Lo 1o (e jo g cdlags
oo o Sdplm Glae)lS pizes )l 13
by QL ¢ Gl 5 oo a5 s 580 5
5 Sleas OIS, i g Joo OIS, 5 Bl
S Yt (o yre yd (Sl g e G5 by 2
JUST g Ml ylas (om0 50 lade (red 4 g diiies
Yok ) Slelo (rizmen (A9 M pS (o0 )18 Zigae
e (Fogw B ¢ (Sond ¢ Sy Glinp ()l g«
ol Wt plo dlex Sl Sy 5 (somr Cigis
O ) )l LT i g
5 ovany Gt odle, Plae 4 sl
) il eyl S aen e ool & (Sl
Sl S 5 e s la el 5 o 5l
cbli> Sl 5 bl Gl JuS ¢ o
pY g Cad S LI (Vogd oo colaiwl oasd
oz cle gl 5l eolaul asll o o cl
o Wlg o el 0 @) pylgz taio NE o aS
5 Sl s Oleyd g Ceblage Sl 3, Sos ot
&8 il GLls S abg e (LSS Lt cdl
Jo ol @l by p)lez e Al sla o]
Jsb o beoyeie, S5 sln ) e s sl
oozl ¥ Coie (V) W e &l Gl
Sy (S Sleedy, Sl (oS5 el ¢ (e O
Ol oo Sl wielign (5y5ld (n s b eie
5 bl ) il gl 5555 aiile Lolse 5 Cario
ailgs oo a5 Gaialsn slo pile (rizen o ol
e 5 Jelo g ansa 4l bl 4y LS e
Sleol 5l golaws .l 00y 55 jeie wails 1o OMSo
00 )G ¥, s Phasl gl a5 6,50 Bolyis
¢ aie gl Sl 0 S Co ol el conl oads
gl Fr adg < wiaden a5« wiaden oy
At (5] 655 45 sla (5,515 (O F) wsly o sl
a5 JyiS g lpesled (ralS L Bds L aislyy oo aS
LG oyl aad ardllas ol aisle o Cgae L als 4
o 5yl 025 (o) 4 5y9p alllas SG el

wiw

dodio =
Sl (o0 a5 Sl (oo w9 g 0319l g ng UgyS
o> ot s> p o wiile oo (g )lew Sl el
Solom g9 Jole olgie 4y Y- VACoronavirus  Jlw
DSl gl Gl pulie 5o g 0D ARl (e )3
e a1 ol 2 b Sler 2l Sl 53 (8
Sl e GuanglsyS 1S aee S5l AL alag
sle Sisae Sl elide 9 JU! S il g9,
5o 0)‘0 )Lu a5 Conl &9 6)A3 L SARS-CoV-2
W}O.C J]uS 9 (':>L~o Co i o &»)J‘)...w‘ L;Lb 0)9>
Cosie S « ol b 4 05 ploml sl lalasl
45 SARS-CoV-2 (wypg (2S5l spSol> Iy
6L® g.A.J‘).A LSL"" FICS VRN (09 g0 9 .\4995 4
cllags S slosle . (FL7) cal ogae silags
A 9 s pSin slosal; 990 50 ledoallgins
ool Ml)‘ wy&: rali;.&: B oolawl 6‘)‘.’ dPC) ;,\.:9.9.4:
JEl 50,5 vgaxe 5l TPC o sl (67551 sl !
5 0995 oA Jold (Sllage slo Sl e 5150 50
@l o aitiasl _boliol Slladl jf eoliul cpnte JyuiS
U555 gzl e s Sl ) oolisil ¢ ol lany don
e 5 e Cey gl S8 b sle
05l lie Gl Lo 59 95250 (b il ;e
et oled il (o0 QLS 5 Ghlew sl ogie
0yinS b o g Tgms b ibligy (slgaimps SIS
sl golew a4 lanl alax 51 clilagy Ol J1 51 o
(P09 (o i |y S8 pgas 4y o] gy il 5 55T
S RVERPITPCOORPUCIR-SEN N VES PUR A SN JE
Rl s ol ooy s, (sl oS wpais slo Al L
Sl @loe ;5 Gl Gl Oloa b s g 5 Lol
g.A.Cl.: ..\39) LJ"‘ Cad M JJ[B 03 6)‘Af 4JLA).NJ 9
@ osh o sdlig gl Cadle o e lud
o S 09,5 et 13 (e (5 ylens 2)lse ¢ ] il
oS, bl s el o (Vs)lo zls, sl easylsd jsb 4

1099 HGus) /1€ a)ladd /1o sla 5 (iay) g Cublagy aslilos


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

Covid-19,SARS,Artificial ~ Intelligence,  Smart
Health Care, Smart Hospital, Intelligent Hospital,
Inherently Safety, Health Care, Patient Safety,
Patient Care, Hospital, Smart, Intelligence,
Clinical Care, Digital Technology, Infection
Control, Infection Prevention, Smart Disinfection,
ROBOTICS, Autonomous Systems, Smart Health
Care, Digital Health Care, Intelligent Technologies,
Assistive Technologies, Industry 4.0, Digital Health
Care, Internet Of Things, Big Data, Virtual Reality,
Holography, Cloud Computing, Autonomous
Robot, 3D Scanning, 3D Printing , Biosensors.

S o Lo T aods b ylgie j0 a5 SYlie al> o ol 4o

Lol 19

de e S35y plelid )0 p)ka (sane O
2318 40 Covid-19 (5,5

Mooey =

30 gl Ol g e o5l
Al pll VeV Jle e ez 5 o0 slole
Google Scholar > 1> oL ;o soxins
Jlo o & oK Ylas 5 ploxl Scopus PubMed
15 sleeslaads 51 oolatwl b wiog ool piiio Yo Y-
9 g.)l.?u." MeSH oli;l.: )I 45) PICO uL.o‘ uuLw‘ » 9
LSy 0 by U Ojpe 4 (W5 spslas
50 eolarwl HYlie (semina 5lp SN0

Pub Med Scopus

AR VoV 1 olos

GOOGLE Scholar

VPP 1ot

Ny e

S SS wd O
Y0 aslusi

Tos% 5 9935 sk Slas!

y
AF poud li3l Y Lo Sl

d

Tor% 38038 Slaybeo Slost

¥ LCLIRT ] Yo aluad

#Y 1 dadle 31 oo z oL Y Lo St

a2 Lo N et Iy 58l Y
canlag g S gl 3¢

L83

L 8 31 b

8 Lguuil 55 cladialon 58 0 phie o Gioi
wole §lo ileda T pila
ol 49 a8 1318 o pbie o ot
dhons g (gl sy

BLIND yg00 4 & 0w piiio o lioH
-aiagi( 4o g oyl Clain 3]
[SYCYPTFF [TIPTW.PTRL g, { P
Ty CX1 Pt LA EYC= LT T

.nl.iﬂ,.:

235 ¢ alome AU Wile e Ciladedis )b yadi dgagd

g ‘:,1:‘.1..‘\......33.1
5 gl e3ls sgag pass
LRt 933

alime (138 9 (PRE Print ) owggs (i Silies

(\Y‘) Y++4 Prisma &9) ‘_,ol.w| > ’éb S$193° Al %8599 Ol bl PGS g A Jﬁw

W99 lus) /1€ d)Ladd /1o 3la )15 oyl g Cublsg) aslilos

Wi


https://onlinelibrary.wiley.com/action/doSearch?field1=Keyword&text1=autonomous systems
http://scholar.google.com/scholar_url?url=https%3A%2F%2Flink.springer.com%2Fcontent%2Fpdf%2F10.1007%2Fs42524-020-0113-5.pdf&hl=en&sa=T&ct=res&cd=22&d=11199858418221122569&ei=DjrCXvn8L7XVsQKy0oCgAw&scisig=AAGBfm2BwgTqIyOGS_PJMBniBRK1DOzJ2Q&nossl=1&ws=1152x\
672&at=Intelligent technologies help operating mobile cabin hospitals effectively cope with COVID-19
https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

w3 03liw) 0 19 33095 @3 Awb g Gl sl § Gio)

VOO slaws (o)1, @Vl Bds 3l Ly 20g oul
SLl sulS” slaoily 5 oS (e el 2 asdllas
PV olasi g > 5999 Sl )lone 4 az gl b s S0l
3L aalllas AF L5, ol 51 Bi s S0 aslllas
oS e oy o 5o gy 50,90 £F slos a5 ssle
colsl ol LL o g Bis bools gzl sl 5 dllis
O JSS) wile 8L asdlas Y-
Ts5 5 95,5 Sl 4 4z 4 iaslllas sla S
lie Yo ggame 5l bl o (gl cnl 5o S 9550
FV-TYVO-Y) XYYV (6,90 allia YY olasi (6049
e VEFFY) foldlaef (V- AT NNV A4
(F7) 60y50 dllia 5 g (VA) & 5m5 allie S5 (V5
Sloslaiwl b mlie saze b3l jo pizme 0l 8l
G5 45 sz axdlls Vlie mlis Cawjgd ooy
S8l wdl (29,5 slalme 51 E)1 5 (99,9 1o jlne
Oped Hise sloyeiS Jpame SV (pl ais
IS, o (¥ ) oS3l (el B) e (e V) i
V) ol (@lis V) LS (alis ¥) anild (allis ¥)
ras il (a5 (9zmen 18,985 plo o (i
g dlie o LS e i pl g oS sl

Jold 6099 Dlalllae ;5 00 olulid (sl (555l
Casdly 55 sle ol TLnl o il O eaian Siga
Sessr Sl sl il £ ST ese Tisslne
Ve Sl K 5 g d lr s a Sl
W39 p)lez (e M

oL yskd lel p 695,5 Slalllas oy adl
609y9 Slalllas ;3 (o) 9j90 (5ol (n i Ol
Sskd ol 5l Gy 9 (Wi Vo) (ostan (hgn (s 5lid
(Silme Cunlly ol ooy (Wlie £) JSog> slesl,

1 Artificial intelligence (AI)
2 Internet of Things

3-big data

4 -virtual reality

5 -holography

6- Cloud computing

7- Autonomous robot

8-3D scanning

9-3D printing
10-biosensors

W

4, Covid-19 L Health Care L Hospital sla o5lg ;!
ol ol o ssalive py sl o3ly 51 Sy ol o
Yo (pl goudS GlelS g oaSs ¢ pglie o
S5l ez Colis Gl 0l )
00,5 eoliial 55 (it SVlie e ) 5 o5
Soslaer cVlis plas M 5 (lsie oy b e
LSS aYlie g o lad e pf 5l Lo e Yo conlds
b glge 4 a8 SYlEe JolS e aiul Bl 5
SO 5 Sl jliul Lasgi 5 4nad 952 00 (55laex
85 )3 o) 990 SV SuhS g
97 (Sl ol e sla o3l
Intelligence ,Smart Hospital, Artificial Intelligence,
Digital Health Care, Internet Of Things, Big Data,
Virtual, Industry 4.0, Reality, Holography, Cloud
Computing, Robot, Autonomous Robot,3D
Printing, 3D Scanning, Biosensors  Assistive
Technology, Technology, Machine Learning
Sz gyl )l Wog (&S &5 Slilllas Coale 4 4z L
5 Sola il 5l 050 S5 9590 SVl oS 0L
Sl el o ool el S Slalllas 0539 457 ) San
Sygo ol oo il 5 50 4 a8 el g &5 ol
S b T s e Mol 4
¢ Oldlas sly S5l 5l oolatul 1 s ol Fwly "o
Sl B (i ) sl ) 51 ol ol
ool B it 6308 0705 Sy 2 ) A (033)
o el Y7 Sl g 5Latal 4 JBla aalllas ;o gl 0y
oolazul iyl 5l S S Sl el sl (gl il
(B) Lwgio coiS Lol Ye-Y2 L (A) YU oS
O 3kl -VF L (©) Gl codS Ll YE-VA L
o dalllas o )lg Jawgie o YU CoaS L Y las

b adl =

w5 gl o rdalllas Ol g goins ams
YV Jlo e aS wd il asdlas \VO ggamme 5o
s Scopus PubMed «Google Scholar (sleolSL

1099 HGus) /1€ a)ladd /1o sla 5 (iay) g Cublagy aslilos


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

Lol 19

390 dlie S 50 S5 o Iy sle ool 5 (SlSden Wlie ¥ 0 SO g b K g gow aw Sl
() Jgoz) diogy aid)S 18 cwyp ol Goiloy som dw oSl i ¥y Lodl s

COVID- 19 L ablio ;3 dbo o,la ao OSB! b (5590950 laduivn aods L) Joas

allie > )58 58
sbas 5> (S a3ly s 3l oalizal b ol g 039l 3131 olulis . " Science of The Total Elavarasan (16)
Lejlow  o)lss g pansts CT GG Environment 28
Cogis JS g cwd Culligy | Soas Sige iyl Safety and Health At Work | )90 Gan (17)
Sy Ca e Gl e g Qliylons & (Sloy I ¢ o coglyl g
Lo . . . (Sgas b S Infection Journal el Braun (18
A3l (S aome )b ol 2 it s (055 sl ¢ (18)
S s (gl (Sbi 6yl paal STy @S ¢ gy ads |/ o W B . . .
o S5 Sbp nps Sl . » . UL‘W o [Lepei] Arxiv Preprint Arxiv 8295 Bullock (19)
Ohlos oMo g jld Cundg | dle 55Ok
PP
s sl o | COVID-19 81 48 5 5 s 7 7 e Radiology o LiQO)
edle (55500
Obles 2V g8 alulid (gl uSol andl ()03 (g gl | (Pohan Sige il Arxiv Preprint Arxiv S Ilyas (21)
COVID-19 (gl s 55:0l8 (355055 Sl | (o5imn oo LSl Arxiv Preprint Arxiv: ool Ghoshal (22)
(b2 58 5 8ty (CT-X Rey) jlon paseis
% 9 2 . . .
) L Egean phen Wl Arxiv Preprint Arxiv: 892 Utlhaq (23)
(55508 9 mSTy) ooy dblow 580 y8 P q
o311 L ogll llers s sl y90 ol 51 g (Siig S i B s . . . .
e e . . . (Fguan shoh e Arxiv Preprint Arxiv &9 El-Din (24
(0l 9 0™ )Lid « 8 plpd ¢ (i iy ¢ Jlony slod 505 P ’ @
i \ Government Information . -
| olhlows (b Lol sl sl sl 2
ol hiles b3 5 o Ll 6y el Quarterly Sy | Kummitha (25)
S Cae Sl Gyl psal plues b el oISl eslazl L ; Intemat19na1 JOuI‘l:le}l O.f Mohammed
o ’ ; Ll oy sl Psychosocial Rehabilitation el
(Sl aglge g Jalss (208 L) 8355 pgkar 13 955 (26)
Glid oy e oSy IS 4 by oMl (il b 55 bl
Cublye aSudeygn ol 51 ubligy oyglive 093 loyd Wl y3 VA 968 Diabetes & Metabolic
2 COVID-19 oy bl (gl s (2 il sla | Ll oyl U Syndrome: Clinical Sy Singh(27)
38> xt oaze COVID-19500 (6,808 0391 ooy sindisn Research & Reviews
B2
Ll INC TN -
d . . . . . 2 sl o,
oyisy 4 5 1o U35 oliie gy ¢ c6slost S Cmy oot i R ' Intgmauonal Journal of }
Ml et el B e o ol Environmental Research Sx9r Bragazzi (28)
Mo (g52y acbyy ¢ (Bly (loj )3 gy Eoed (2bd) Ao and Public Health
0=Sly 5 93> Mg (oages Culline
| ceimn Diabetes & Metabolic
g5 5L et ont oo s « 6okt (olod) o gd iy | ST sia Syndrome: Clinical K 29
9) Wlowt i ol ¢ olow (b2) ¢ gl B0 ol 55k yndrome: Clinica S umar (29)
e e Research & Reviews
Diabetes & Metabolic
V998 b o3l agalse g g Blae fje Sl g S8l gy poled (gilme Cusdly Ln Syndrome: Clinical S Javaid (12)
Research & Reviews
JRS g ooy e g0y asbiyy c pg3 o 5l olid iy g asesg lel L ) Diabetes & MeFaPOhC .
18] donlen 286 1o ond Silere Cudly A Syndrome: Clinical 890 Singh (30)
e AT g e Research & Reviews
515 gy codlos Lais (el o0lgils b _gites (slowsles s ly5y ] ]
e B e ol ol $bre il 1S5 5l JMIR Mental Health 3 Torous (31)
Oleyd g cudlags
> 52975 5 Ollew byl g il | (gilome Culy el Pain Sy | Eccleston (32)
< lises deplsa ials g 0x5j cladlyg, 5 o pislen (6155 . i LT L .
COVID-19 s 15 b it o s S PSS o Syndrome: Clinical 892 Javaid (12)
P YD H =) Research & Reviews
g . The American Journal of
1y 510,81 o590l | "
293 oLy 313131 30 ERPUS La Emergency Medicine. S Haleem (33)
8l 5 5l 05 3 g o I i sl ) y ‘ LT L ‘
Dot o 81t b das] sl iy o Syndrome: Clinical 892 Javaid (12)
O 9 OB 00 e Research & Reviews
1W99 HGus) /1€ a)laids /1o s)a )5 (ieol § Cublagy aslilins PRy


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

w1 03LaTw) 19 33005 @y Awly g ¢l Crollw g il

COVID- 19 L alslis > syio o, lga  Sixino O sd (659568505 Slasubn aods .Y Jgao aold!

COVID-19 =5 5 ablis ;3 (558 3,8

293 oy 5 Sy B S gige

Ohles )85 5 L)l eloss 51 cudlye car gl 5l oslisal
Sy ¢ el Sy Sl slo Sy, ¢ o Gy Sy
by 2l Ol g 159 018 frad by ¢ Sl low

2 s by g 2 dlge by ¢ pasulg ey ¢ candadl,

b lad

ol gle (2l 3 bl Sl edlizal

bt sl cullie (USH8 & gde (gilon JUinl s talS

¢ ool @dle ) hlews codlas g oyl ¢ oLl (s gl Sl osliad
Gleiolojl plsl g bl sl Telepresence il 3l oslizal
Sl (Do w90 b jlon Sl 423 (855 Je) Jlow (el
oslial ¢ tilige sl cublya S1ya (3,5 juad 5 (Sghe 22

5 Ol P g Zolaw 5 b e (357 (Jgiess (dlp Sgg )i
sl Jodaal hlen el 5 Sb (22 cohlen 6,002
At 5 (Gl (e Eadlie (LIS 4 SaS (g (S
Sy Jloslistal ¢ (B S gigw 5355 dasd 5yl g A5Le 6 low
s 4 aniél golaw (Sgieds o Jitue &g ISudgs
UV sl 5 oslizl b asde 3o SUykas oy plac] g loss
JUly oo 5 455+ 55 o381 Gl b ks S eslizal
SLodgd (slealSiws 4y Hlow CleMbl

COVID-19 5 5 ablis ;5 (5,5 3,08

oS Jgis S dlge il

ot gled (68 031l b pass ¢ agas slaldd (35 Loyl
138 5 930> oo coilons (5255 o 5 bl 5 (ol 9 ool (a0
0318l g (plulid (gly A dudd (Lwlod jue (B9) ) (i dw Sl
COVID-19 ljme o555

Ko 5 g e Kool a5lo (53,8 cllis Jolug cilo

¢ Sale clb dowsd ¢ &y Liblors 355lo PPE 3 )lg0 gy o5
UbsS Ll g o ¢ Sle

g i g Sle e 53,5 cblis g cilo

e e o Gl ¢ (o) lod alo (2l 3Ly (ylony paets

0j28g) Lyuits

b sl 4505 ;3 SARS-CoV-2 lulis

Glr do> JBT Sgoudly (6395 38 3l jguitivgey ] o3litul

codgll a3l ool gl COVID-19 aiim oS g gy i

Cadle gk 35 a9 4

Ol sguioge vt b olyan Jloigpl oaisS’ Cugii jl odlial
SARS-CoV-lo cigis jasuis oly @ldgl p e ol
oy &« il slo oltslesl 5 Slosie qagas cudligg i 02

b 3ble >

osle ML 6yl ““_,’_cw’ ogp sl (g,ld
Gl n MBS Migilne cudly TS5 sla

s skl

s sty

5 sl

s sty

S35 slasty

A dib
Sglé

5 sl

S dw Sl

S o

@ de Ol

e de Ol

) gl S
) (Sl S

) Sl S

) Gl S

11- Artificial intelligence (AI)
12- Internet of Things

13 -big data

14 -virtual reality
15-holography

Wy

) Advanced Ultrasound in adlllas Wu(34)
o Diagnosis and Therapy &390
o Computer Communications 135 Wana (35)
International Journal of
olasl Environmental Research S Khan(36)
And Public Health
ol Journal of Gynaecologic )90 Kimmig (37)
b Advanced Intelligent Mahdi
Systems e Tavakoli (38)
o y9iS o gl & Oty g8
g}y oauS’ addllas
S, 5e] Tourism Geographies Sx90 Zeng (39)
Diabetes & Metabolic
RS Syndrome: Clinical &9 Javaid (12)
Research & Reviews
. . Tarfaoui
Y]
v Materials &9xe 40)
ol Applied Sciences Sx9 Mueller (41)
Diabetes & Metabolic
B Syndrome: Clinical 90 Javaid (12)
Research & Reviews
Diabetes & Metabolic
R Syndrome: Clinical S0 Javaid (12)
Research & Reviews
o ACS Nano el Seo (42)
Transactions of The Indian
L National Academy of Jeol Murugan (43)
Engineering
Biosensors and
; |
o Bioelectronics e Zhu (34)
oy =

= PS5k e ez (e DI o
Ol U5 0 Sl Sl S5 4 Wil
adlls cpl sl asl .auly COVID-19  (5,.5 don

1099 glus) /1€ d)Ladd /1o Mo )15 hesl g Cublsg) aslilng


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

15 85 AD esian Gign sla 5,5l o J
L olpngas slajlpl ©,08 ¢ wis 5l Jl> 50
IS o S (K55, plansie & s 00 Susi
Eoeas 9o §lusialyi b s pgal 4 plotws (T
Ol gy 3L, 8055 a4 (shzr g5 BB jsb 4 Wil (oo
Bl L 1) )15 50,5 K& s (iron 9 015 SeS
OS5 5l cdidle azg (ne 4 Olilen b eles
Egan (hgh « Guizred a3 plxil )18 p gl slo
bopglad jo Sdghe 385 (195 atine b Wiy (o0
) g | S sleadl, ¢ CT 5 ol ans
s ¢« (Big Data) 5,5 slo ools jac a0l L (T4
gl 5o dg9oe S 4 (i (S Sless sl
gl 3 S Jee Sy 4wl oo ¢ (Slomslne
3kas @y 9 Synte S Syian Sign il eoliul
aaly> Sge b (Gl g (Ll calisee sledlad
bl SaS 4 eaan hga l eolaiul (O FF)og
Ohlow 44zlge alile g (alliolojl s CT 5l Jol>
&yg0 & COVID-19 a4 Mo o)lilos a0 pus B
G @ld (0105 Sew |y Gebe 5 @
Sleali o il 680l 0, 5lealazul b ol ylews
L3l 9 Wi Bl 5 Leled azdny )6 angs (OT)ielogn
Sy Gh9r s )5 K3 sl ol el Consg

(BTAEL (o0 By S s 5bom J5S sl

Ll o]
ol 5055 o ol Ky elitl i pinl (g5t

¢ SSbegil adg po gl ool 398wy 4 e oS
Jols acgazmo cpl cwl ool 08 g o olilo Cy pose
Sledbl 053 5 Jdox g 528 ¢ Jll ¢ 69 gox
5 Julow g 430 (gl 00l (5)9] ez sl oolo. ]
ONNsd (oo Josl 655 50 2l 95w @ S 25 oo
L oojylee jo a5 ools plas Ll &6 pol (6,5, bl
e e lgxe 4wl 0090 dude ,LwCOVID-19
Olaobl sl et 3 Slololse 55 (5558 (nl
by Swle urdy p o) 5 acki gl

W99 lus) /1€ d)Ladd /1o 3la )15 oyl g Cublsg) aslilos

Lol 19

Plr Mean s (Sul Hlseegg slily s
e A o )T ) gla S 5 Mg 4w
(s O & Wlg e &S oged olulld p)lex
S COVID-19 4 by o cisie JS 5 ololis
OLNiRgs 4 bgrye (699,9 Slalllas oyl o led
G925 )5ld (izen g i g (e SlayeiS
SVle jo 5l 3550 colee jao ;o il 5 ooras
S (5)3ld 05 5 Gheogs 4 asbdl )5 .5e (59959
sy COVID-19 5l il ol JaS 50 49530

IRWARTYPES

300 S sasphe aiwd Sy (AD) (soran Jiga

Sgae b el jshaie 4y a8 el (gl @bl (slajlidl o
oigr . (FO) cwl a2l il (608 pueas
Aol y0 Wilgh o aS Conl wied )08 g3l eeiae
Cigae Sllas oLl o 90 ;0 COVID-19 slo (5.5
&9 )5 iy ol b apde o Comez (6,804
Sip el ool e sl Jow leolatul b el
Solew E905 SN (S i 9 gl ¢« Sl
Sl ole o0 Eaiman Shen 31(FFNT). auSs oolal
oz ¢ P O 9 o) ¢ sl sla o g Ledlel
90 Oboyd g axdlie (ST i 9 (Al < b ools (5
ookl b puizmen (TV) 040 ool cloix! S
5 bgyls ol olilel oly o egias Sige |
degazme (11090l i | wang (nl adde LSy
A ewpwd 0 dlae dge 4 Wlg o Sloladl oyl
Mo lhlom oiy Sledle St (Sloge Sudle
oS, b ceds ¢ goul Jaa> g COVID-19 o
Gl ppgal (FALFOLY) 00,8 i loyo g Cubilags
CDG FgslS B 9095 5 oSl 4l aile S
¢ o,ls COVID-19 ade Sloz o))l ;o cope i

16- Cloud computing
17- Autonomous robot
18 -3D scanning

19 -3D printing
20-biosensors

WA


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

w3 03liw) 0 19 33095 @3 Awb g Gl sl § Gio)

sl @l g i gyl T (B8 5 QR oS
o8l &y lpe s pw s 5 6l Cwl 00,5 solazul
(¥ gl jlaie 3blio ay & plas (j300) o5 S b
Jlo)l ceodls slo aedbl e oboS oLy gy G250
&y ] i) WIS (VL Sy o Sl s S
g el ki 3 Al o (¥ ghe lase gble
ol pliabel B 55 s, 955 e il 3,
R TPEESPSURUC SR RASITE ¢
Syp slassls g,ld 5l eolaiul b pozren aile 0
&3 Djge |y (olage sl ply sy (oo Ledge
Ol e 4 ¢ 25 dad (5)lom (nl 950 0 BlAL 4
ol SYgeu gy by o 1y Ll g ams Ll og>
50 (OM)AS cladle Leﬂ &8l 5l g ools )13 (6 Lo
el oledbl glo g « COVID-19 L o5,L0
b dac> gl 5l ools F,5 sl (g,5L8 4 (GIS)
g vz S5 sl ool gy 5yl ez ez
Olge S Dby 5 (ool DMl @ s
3 Ouizmed Ll 00,8 Wyl cege i ol ol
ghe 5l S5 Gk el ¢ S G pluled
22l bl 55 Solew (ol 9 b e L
Grise i COVID-19 |58 o (6 Ky Lol
b Caod S5 e cols g0l 51 (0)ais S Ll
5 wany Sl le Jae Slalllas sl ol 1,
Cosl lp H9aS Gl IS Calew olosal,

(FAS o o2l 3 g0i sl Sobal

Sl condly
s e & COVID-19 .5 den (gl
Gl oy a5 sl pl 4 ad Gl b jo
O Slgy slam! dold 550 0 Slilage (Yt
o) LS il pels g Chgae o 0,5 le
Sleiigel 5l eolaiwl Liwl, cpl 4o 08 S5 (5 Lo

S Silme Cubly (55l 650 g Sy Sl
&9k G (VR) (g5le el (F))0u0 5 &jg,00

wwq

Sl ole oo 6yl ol 5l ummren ol eolaiul ol 3
o ¢ Golem Eand Liie plulils « ey Do,
S Shlew oy 5 ohlew by ank 3 cole,
2 Sl Ghlew »je0 ol 5l ol b g,5L8 (nl
Obye aile hlen (db @D O)la s
US..,.:I ‘(a\c) )sb o|) )‘ )Lo.z.‘» 6[.0& 9 U? )Lw.@ 3 uls
9 (00) Glow plolid Glp gmls (SIS g0
RSN REY-ER) P (AT IR VONGIV LG O o VW | PR B v
ol oml8 K0 e diged 5l leys oS iy
Sols g e 00 Plas o pae ¢ (0wl Ll
Sedgr slo plio,len 0 (Soiglend 9 Sy, b
¢Sy Ol GalS g e colo; iali8l (V) )L
oy Oloyd ¢ (iblagy slo cullye slo 4 je ralS
5 Obeys g Cudlage mpd Slo; 5 (oo Codls S5y
b golaidl L als QL;T s cols, Gl

(TY) cnl (5,508 ol 51 oolawl sblse 51 bg,S 5l

Sy slo 0ols
Gl U 0sS o0 SS I )5 sl oolo 5l onlal
S Sy 41 (e o b s Sl 51 205
035 Siby ¢lnly kel Cupoe slotsle g
5l COVID-19 ol 0 y0 anled Jlad jopbogs £ ous
clae olulis Glp ], ol s Sy, ce s @
osa a3 clidlone (ol bt s 5 Jlge
dog o oals L 5l lel 0, el 5 s
Syl 0018 oL L1y o g 00,5 soliiwl 095 Slayo
l Sor sl eols Wlgn b coual,o 095 S ,05 4
5 s sz, bl S ol ol 5 458 o1
el lais o jlee olulis a4 S (gl ol oD
G dib 5l gsmen oS ol e8ly Loy o
&b 9 5lan lase polul p lilue (Jode Sl jlas
Sl aloz 5lewpaa (5 )9ld 5l anndS 55,V F o jaw

1099 HGus) /1€ a)ladd /1o sla 5 (iay) g Cublagy aslilos


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

Sy igel eansl g sl Jgo pwlul slo adlse
oPigel 5o syakd 5l eslinul sla e g Llje o
3,50 50 HFaies &l ads gile BT Gua b Sy
B S5 (oo 25 dod (gilons 5 dn Dy (S
4Bls Bl il 50 oligel Ll 5 Glelae yo Siie
Cosl ln il Sandly 5yl ) eslanl Lol
Oy b ool 03¥ Lol sl (65558 (6 50k 5 ()50
b p3Y ledygel plgmails g oljgal (ails g
(FV) 00,5 ool lile sl jo Lazle iy g ausS Cél o
Sldisal 2 )88 5B COVID-19 1.5 amn
Sl el Sop slpbigel des )l alKasls
5 szl alold ol < U5 (g )lon g5 oS
@ Sl gl (>l 6l 5 08 361 ) 0
Mlg y Olnoe jSedar ot (ol Wl Bdgie o
slogSw wile goaxr sla (5,5ld anng 4 L oS
2 e gl ¢ 590 el 5l 6Tk ¢ g5lme Sl
aslol 1) Ll 5 35500 (59, (3lme Cosdly ¢ (g5l
R(AD RSN

e
D R Tl VLT PP
y ol o8 5 BB gam aw psal S aly o
clolug, sle il 4 Wlg o g WS (s5lesl
Ol sl eolainl L a3le s g Sy 4y 3L ey 095
e S0 4 il om Joltn 5 (gl « 55500
Gl Gltde 4 ]y 995 SVgame 5w cold
Sskd il 5l wilg po bisel Slaat i
aS 0g5 b i w1y sdigel 85050 g 0050 colaiul
Gl as Glgmiils 5 (lgel (il € (12513 (loa
JrsS s oLl agzlse 2ol @ co i (na g waee
S Jlamms sld - aS S Ly S (5 ke
b il (s5lme sledisel )1 2 lp oz ol
SplS el yol Cpl cunl 00,5 sloul oasy slaolay g, g
Oltie g GlaieylS e b oansS b Ul i agzlse
asley oo s ollie. 04l o COVID-19 ,ly o

11999 HGws) /1€ o)lasd /1o sla (5 (iay) g Cublagy aslilins

Lol 19

S oals (g5le acd 4,00 G a5 canl Jlomo
Ll [ sloo b oglaie b aslie L.s,:u aS Qs o0
sl Gk« efns sl @b Jels ol glo by
C Kby el ¢ hisel la (bieel ¢ gam aw
= bl 6,5l nl sl 0 g ollas (3590
o ohdl ams o &l Jle (655 000 5 S o
Srar dpiw slo 455 G, 5l Ay Gloy ,o Wil
23k b gile 4l 5l olg (oo e w5 e b
< COVID-19 gg.is loj 40 0,5 cud | lgiza g 0,5
Sleled sl 1y (ormlio 435 (g5lme Zuably (5 ,5L8
by cplomld 5 az gy BB aws oo &) Sg0099
@ a5 oS olest ol 8l 0gd el a5 ol o1 LUl
2978 xE Sy 4 il g wies S0P SuSe
Sad 4 oheo ool ley yo b agalge olass 51 g 05l
s gl anze Wil e 5 )5k8 cul 5l eslital aalS
O e jo oli8l cand SS9 ool uals |
53 oalple led S8 laaleidled bl jo Ll &
SolRl silme Cualy COVID-196 bee 5l oo
Sl s (07) 03 s)en 9 b3, sl e
Gl 1y dgs g ol by anie 5l (g ke Cudlys
(F))aw
o S5l B o srbs gy o 38T !
Sy oz Slulas] S5 a5 cal Sl il
(S5 Cagadly ol el e pably 55 0 2,25
5 b role oS5 L) xSl w Bl oo
ol &5 el Gl (6550l Jumnily aules pal 3 (65l
Cole l (ormy heb )3 Wl (o0 oz Sl S
b ad,s b g (b)) gl Olee 5 pel (L
oolitul 9,50 iz lo ag) e Glo el
b 650k b WSl e izren 9 005 13
dod 42 )0 sl 4z LSS (Sl sbilse 385 6ln
Ol yooly 30 (Sijy (35901,3 COVID-19 (5 8
Gookd 5l eolawl Ll ol olu! (gl sves s
Slr Foran Shgp wile ¢ Sijsel ly by sle
by Jaml 4 ¢ glre caaly 5 (Slhail oS50k

Pico


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

w3 03liw) 0 19 33095 @3 Awb g Gl sl § Gio)

B85 sle &

e i b b, a5 cwle Jlo a5 > o
Ll caijle s p Jelie 5 Joio gla Lo )0
Sl Lo 3 4l n s Sy, 5 gle 25 4
oobed » Lol el Ll glls a5 el
el 00l glaiz axgi o)l 0929 €(60,8 s 0L
Yo b b )5 o bame 51 (SO o Gl Loy
0j5> hrogi Slp «SSLY aals I Glaize aiies
FoeslS pole ¢ Sl pwiige 4 by e Sliniow
LV VDS oo oolaul o8 sl asey ple
L by, g bl Jolss 5 (ograe (29a ¢ SSL
ol854,8 ¢« b ylw,lows ;0 COVID-19 jga> ol
S0 g (P Bble ¢ Ji 5 Joo slo gl <l
spa> S b a4 aelsz g e pligie, e s
a5 Jolos L5 pladl (sl iy, il el s iy
Slyy plo s ¢ ey Oan Glaloglsn « LSesy>
ooles ol sl lise slo by 4 wielion la
oz 5l SARS-COV-2 g5 i g50s 5 Ll
ogee slalad (0,5 il 5 (gghe wd ¢ olge 4
ogd oo ookl oy les (6,5 ol b auseis o
(F9)

;3 COVID-19 @ 5 SUSU g5 4 4295 L
b oS ol sl b b lo 4 Olhlow poe ez
ool 18 el 00 5 olml (S jolS ol agals IS
G 4 Hong Shan jlegg ol8ij,9 ¢ ien ol
Jos o Sl 6y @ dedigr al o Gl )l
S, ey plibe cnl jo b, ook ad
Jeod lp Ll 5l asal et Cloud Minds 5L,
sl sbed 55 o3l 35 (Sshe wS g 35
b oohles Gtalol 5 (o085 5 138 5 5o s
FA LY Y TP) ol eolatl LT L bLsl 6,18,
i bemw aile ladled 18 (6,50 adllas o .
2o ¢ 90 oy 5l (S ¢ Sl Do 605 ol
e Syl sl ally 6] pex sk (05 Sshe
55 50 5 gl 5 osliil b ol lagy 53 azeli 3

wic)

S i olaug, SO0 6,5k cpl leolatll b lejen
2518 15 By 358 L)1 (Ul (93T (215 9. S
3 ol &5 e « COVID-19g5.8 (yloj ol o
@ e 33l g WS 0sil b less Sy udlne
olayg, wilgh oo (50L8 pl ¢ Wad oo als o aile
Bled HI38 5 Joud BB 9 YU jles cadlg L) o
Sl Ol o G3dESS nl Sl iz (T 0T
sl lallze olos 5 il 2215 5 55l
S ks 3905 03LALwl Vo VA (g 29Ug,S (6 5lo £ 9
oo 3 kb 1, 535 slag ytlae 5 it Sl o115
b Sads wols plosl jg0 oy 51 Sgiasg olbls )
il Gpgal Copy by g pax sl S I8
2,545 51 (6 ks ;o (5,9l (ol 5l oolatwl b .usl 00 ,S
ol 5 6ol o &y i 4y ST (50l ¢
5 il o aalp ¢ sy sle wlas &)k 5l e

C(FO) 0,5 S, s (el slaasdlul

sl A
Gl diedigr g ¢ (g3lw Al ¢ b ooly oL ¢ g5l
R T I S N RU3T LR SPR Y
olBl g Sldes o anie (ielS 4 e
N emile 680l (Y T)ogd o e olendl,
!y (Cloud Computing) s, jusls,s 5 (ML)
g Boyaly 5 (ool 0l g i lew b0,
ailgs = QT Egdd o pie &l gs")b sl calew
ol ol eoletwl b e colatwl (6550 Sl gl
Sl ale oYL Cdo b jgome 00lo 0,505, a5 o (5,4ld
S5 e plp )0 g el 9 Sgd ail iy STy
JeoS g 4525 5 il 0235 (sl 0903 eolaal Uy S
3 3 COVID-19 o) @ b e aodic sl ools
oalizl sl B3l b by 5l olss e 0T B3l
(FOIABL (o0 adyo 4y (g e 5 Sal S (B, oS 35

21-Machine Learning (ML)

1099 HGus) /1€ a)ladd /1o sla 5 (iay) g Cublagy aslilos


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

O 2 sl Ol el po b Gl Lo 0
s Gl e GUl o le 5k g o egns 50 )
Gy 2Rl (Kd lo Sl 4 b sl o pSiws
g Sghe Sy 4 Wy oo Ll Sl eslanal sl
Sy gy Ol g Sblage Jren b ol
(TDxles @ pRetr S ol jlow 99042
OBl sl b Sagrli g Sk, e pians
S8lie 51 hlos axdlae g Sl e (Sbs)l e Ggamly9 5
OB, a Ggie sle olen Jl Jls ¢
Ol bablie pade b o a5 il glo cudl e
i ¢ leibg i ams (oo a8 ) wiies (5 )len
590 ol 5l S 5l eolawl b oS aiis S5L, o
A Sege gt ¢ Sl Heilpl o by
Solor Job 5o (SLilage o udlie w4 S5
ool 5l eslaiwl b aies oo &l COVID-19 ,.5 don
Slwlon b Lz (155 (Ssiead Ol (oo WL,
Wyl sl 5o o8 (omle (Seheas sledslre vy |,
slo plxil 58 9 Jol5 D90 4 0SS (o0 sl
Gy pls 5o Olg (oo Sgpe al @ 4z L
Sl SEnsk sl g 1 Ol 682 5
Sy e i (TA)3,5 oliial (ygamsl el il
Jlas L oleladl Jaiws sl a4 o8 liesgs
ges 52585 wld aites T o b Sladl (55,0
dod Job )3 a5 Jituss Jlo £ S5 2t o s
clo Sl « Wl o jites COVID-19 clo .5
Osel e ol aST (b jo 0wl UV gl el
e el Sl 8150 50 3Ly slo a5l (So
P o855 I slp Ol (o0 )0 2 S e sldLy
S5 0,8 eolawl o liw lews 51 ooyl blee plu g
bl b olilew SW3L! o &5 )10 £ 52 S e S,
Slr Jins ©)90 4 Wlg (0 A5 (0 25 > Sla o
SR eolitul 990 (hlew (Sl @Ble CuS g uiles
Solom @ Mol Sy 2ol5 g Cales yo 9 055
CNgl (olage gle cudlie (LSS e )0 g S
ailg oo LS, 4y Chsae Jal S cenl guo

W99 lus) /1€ d)Ladd /1o 3la )15 oyl g Cublsg) aslilos

Lol 19

OB Jle lp al plnl cardisn slo aiged
JI5,8g,5l 5 uS3)lg56 51 Ly S pandeis slo aiged
S8 4 hlew (9 (oo Sl ool g
9 Oloyd dgy dgpy el Coles [0 a5 al bl Ly,
05 Sblagy oS 4 cdgae Jaml s alS
oled e UV o Jote 0o b (rizmen b 0L,
sl b ;0 By g)len J55 5 i o
5 ol e wdly g wb il Sl ey
e sl b sl len LS8 ded cedle
olid 5 2bsy 0 olg oo bk, 5l rizen (V1)
Copde 5 Gypdslr Caz ol 4 jlade ol
G ohlew 31 addle (P A OV)oge0 colatw! 3
oy 5l edle (hlan ilme oy «silre &g
o &S el b,y K0 oo 5 e 51 Loy 90
(V)05 ,5 oolazwl COVID-19 (g lews J a8 0 Silgs
A oolaiul (2l sl Wl 5l 6,500 asdlas o

obey Dae el 4 cenl (S Db, S L 2>
ozl Jes 4 hed a5 Sl o g
el plply ¢ oS S8 aib 5l So5edeSTh
rg.@‘)é COVID-19 4 Miw Q‘)Lo.:.} slad og =
Sl ¢l slo Sl ¢ jlew (Bl Sl (TV)29
Cansglgrol by e by ¢ liwlows Sby ¢ Y gl
28wl ol ple aea I LaSuls Sb)
o Vb g b 5,8 ol 1 LT s

SaS gl €« ob? b ol by, 51« COVID-19
Gl g 093 lilew 5l Sl (S5 sle ol
oolaiwl (Ko 0 5 olhlem e pelian wles
Obltew sl (> &bl 5 hle s (b (TS
Ol n b (Sgo i 5l pa g sy Ll 5l o2 o5 59,
2,5 518 bLI,Teolidl jg0 (86 SOy (1SS g
slos e ybly 99wl (o (b asile ola Sl
S 03l | sl Lt 3anS] g s ,Lib aS

wicp


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

w3 03liw) 0 19 33095 @3 Awb g Gl sl § Gio)

S 4o ol
ol @l &5 cul ganlp gun s olr
aS 59958l slaaTd 5l soliiwl L gom 4w Ll
S obml sl Jlsie Shge 4l aY Gl o
Sls sle ol 5l s sy o0, il o asls els
dor Golom boojle Sz 0 SAn e @l
3 ookl (VV)oglh oo oolaiul COVID-19 ,.5
hol oo )5 38l Gl o 4w Olr G55l5SS
SSle ¢ (pmsige dhox 5l it mlio )3 Bpdy
oRlBl Gl sle cBlie 5 pella adgs ¢ g,095
B I N )
cliblne gz b ol ) eolital (yeiST Lol sitea
COVID-19 Jlz 5 4 plyp ;0,5 (69,05 9 0l,8l
5 G dw ol 4 lace addle Lol sul iy
lsly yo auly gam aw olr gla oKabejl
L(YTasley pad (60,8 cbli> Sl ol
e S 4 Gl o0 gam aw Sly gl eslinl
& ores ISy et ny b S o
g ool 55 g (S SYgame udS S Ol
3heslatwl b ools plosl 1) L8 Sledad soxe )b
@ Sl soges Sl anie 5 olej (gy5l8 (ol
el 030255 O)lge Gl e 5 ) oo Jilao
Jyaze yimpe Lk Bl 55l (nl 0b waly>
P Gilejl canze (als c il )l ¢
Alidee plio WS oo ool 2 1) 500 9,190 5 Jpamme
g ¢ ol adg ¢ 9y093 Sl ¢ (pwiie alex
9 lgp ¢ (Shpiluis ¢ (Sby (il slo el
Ape) )O Cudge b gom dw Slr (5,5l 5l L
Jolge S (oo oolial Jlpl g Jpame wdg lo
G 4 Ol Caio Suagee Gl el il
S9eeS Jolo (n o b (Sl Sleetn 53
Lol g S o3l slo (565 aom Jsbo )0 (S mlie
ol cow b a5 ,50 5l ghlas  aLldS oo iz o

kel 51 ol 5 085 18 J& 5 Jom o NS
.AJJSPL“QQ)|)Q'A?L§L®&)L@AJ‘0A&)W

wicw

Lls,l o a5 (LS5 o colgils ¢ ol Loy saul jo
ez S e sl Sy, sl Fse 5 wies Ll L
C O G909 O)ost Gl gl 4 anl ¢l
Jie s lo jo Jiuw ek 4y 1) 045 55 0,90
(YA esSs

olasl sl T Sarde sl syske 5l eslaxul
4 slen Oledbl JWSH g Juldos g a5 ¢ 60
sl 5leolaiwl sLle Koo 5l seiisn lpaliws
2Ol Gl Sode b sl o s 5545
aile Sy ytegn slo collad 5l sblag slo cudl
5 315 lansly 2SIl ¢ (1,520,055 280D B 0
o sd 53 (B 5009 ySUl) SMae slo JuSwsls
oeals el wilgs oo Ll 5l ookl Lasiis o)l
oS s Oldee rals ¢ (60,8 cblas o5le) B yae
45 09 o plnil (Lhlage cudlye LS Lo
(Al asls Jlis a1y g le 51 oob

Sy dw 5w/
2 Cend b sl g 4w Sl
Sl sl pl ved go colaiul Jlozus sle cols
o Sl el Cubge usSae cwiige glaonl
oo g Ll oy Sl sl 6558l ) (o
95 Ogh oo ooliiwl slgsds 5 58 slul jo
Slo o sl Jelod g Ay sl gom A (Sl
e OBy SU (G dw Sl 05l o colanwl 8l
elolid lp aube [l G oren Al o0 SS
hb s SHb; @l adli &S > s« sl

OVl 60ld ol oo, 5 Ko 5l seio

22-Wearable technology

1099 HGus) /1€ a)ladd /1o sla 5 (iay) g Cublagy aslilos


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

S dgei lp o p o Sy sla S 5l Oy (o0
2 ety S Sl en g Seo aslllas
SARS-CoV-2 lulis sl Slowe 51 L jgien 5
adllas ;o L (FY) o colanw] ool slo aigad o
APl Sl Mg 50 () slo S 5l 6500
Clled od g ediS Gliee ¢ Leo (618 ojlusl (VO)
sl K> (VV)ayo 5 eolaiul (ECG) I8 S S
S b)) Slr saied 98 Glalnl e (i
L oas 550 50 6)ldisn el 5 ol cdyiny

(VY Fais Cigae e ooy,

GxS el =
S walgr o 55l b op il Seie OO
o Ml o el (FWj o,bgs e Jl g0
S8 4 wlg o SFLS sl sl eyl
SxS den ol SRS 0 (Hhlae leetians
Esas s b g,5lé anly COVID-19
(Silme Canly oS3 la eols Lodl sl
o Sl 355 slesl, ] o+ Sl
@le Bged () sl K 5 Gom dw Sl sum
e Sleladl oyl degarme 0zl oo b (g5lib ol 5]
coolagy Cadlie 4y owyiws o clae dguge 4 Wlgs
COVID-19 & Mo ol oing slidlpe o5
5 cdlag oS, Jes clode g gyl Lass
G2 5 lem Calsy Rl 00,5 e pleyo
sl anze Gmals (pleys Wsy ey ¢ (g liee
oolitul sblpe nlo alox 51 ilage gl codl e
x5l ol S Ml Glo (5 5L8 ]
leidgd Co pie Sgnpr (reud 398 Siedgn sla (5 y5lid
cololid o Ll 4 silg oo ol b g5k 50
SIS bgyS 4 Mie (hlew gloys 9 )l ¢ oL,
olog ¢ Slimgzs eyl ¢ bl wolio o i b 5 ayles
ohs &5 slo bz g anelr 55l b oyd g
aas il ) bl Lo

W99 lus) /1€ d)Ladd /1o 3la )15 oyl g Cublsg) aslilos

Lol 19

ool 6l 0,555 5l Esiie pey » COVID-19
L olys oo 55l cnl 5l oolatal b oS oS Sy
cbli> Oliped ady 4 yeS a5 i Sy
UgyS b ablie jo 5L 0y90 Sy Slygad (99,8
Ceostl COVID-19 'osl.\,o Qb.?;g (ABAAD) C,o'lo)i
o 1) S logyls ohgr laagylo u~°l3 0y
Gow dw ol (g5l sleolanul bools las iy
&S kol slagyls 5l Jgud BB ise S ply (o
Shcoles @lp 1y aigh (o0 angs (Shys> Slaeye jo
Bble ;o o Srd WT Ohlew Llogase ol )les
ookl s Sy oolidl g 3ble sle o olws,
Mg 5 6psld Gl 5l OlE (o peizmen (VT)3ges
(ot Sl logare (60,8 cbla>  Llug

(V70505 oolazwl 55 & 90 sloals § Sue

) sloKm
sla ks 5l 6K gy Sy sla K
Fas Gl oS el p,lh srio Ol o ad i,
oolinal (oSl JUim a4 (S5lse JLSem
5 S g (Sl s bR Wed (o0
Sy s Sws np el 5l (B plendy xS
2 e ol g bR siis
@l plio (Sap pole ol Gl sla an;
ool g Sl boolge el a5l 0,08 9 byo Lidu o
oSl 5l sl dged SH5 Hele s
Ol V9 2o 5 iomis gl o5 Sl (S
Sl (Rbs Ghlew Logase o I3l )5 (53 8
e=Slg b el> (59,ls e je a5 Luil 51 (VYY) ,ls
DS ¢ Camd wyiwd 0 COVID-19 (4l
S o g5 Hlen 5 Capde Glp silew oy%9)
Rl g 4 B ) sla S ol e
5 330 (lus coolatll LB ool 4 a ss
Lol ol o (VE PV 0Y) ail dd,0 4 (9,80

wicic


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

w3 03liw) 0 19 33095 @3 Awb g Gl sl § Gio)

10.

11.

REFERENCES
Shi E, Wang J, Shi ], Wu Z, Wang Q, Tang Z, et al. Review
of artificial intelligence techniques in imaging data
acquisition, segmentation and diagnosis for covid-19.
IEEE Reviews in Biomedical Engineering. 2020.1.
Salman FM, Abu-Naser SS, Alajrami E, Abu-Nasser
BS, Alashqar BA. Covid-19 detection using artificial
intelligence. International Journal of Academic
Engineering Research. 2020;4(3):18-25.
Odor PM, Neun M, Bampoe S, Clark S, Heaton D,
Hoogenboom EM, et al. Anaesthesia and COVID-19:
infection control. British Journal of Anaesthesia.
2020;125(1):16-24.
Nakajima K, Kato H, Yamashiro T, Izumi T, Takeuchi
I, Nakajima H, et al. COVID-19 pneumonia: infection
control protocol inside computed tomography suites.
Japanese Journal of Radiology. 2020;38:391-393.
Thorne CD, Khozin S, McDiarmid MA. Using the
hierarchy of control technologies to improve healthcare
facility infection control: lessons from severe acute
respiratory syndrome. Journal of occupational and
environmental medicine. 2004;46(7):613-22.
Valedeyni Asl F, Hazrati S, Arzanlo M, Fazlzadeh M.
Assessment of bacterial bio-aerosols types and its
concentration in the ambient air of educational hospitals
of Ardabil University of Medical Sciences in 2016.
Journal of Health and Safety at Work. 2018;8(1):15-28.
Balicer RD, Cohen-Stavi C. Advancing Healthcare
Through Data-Driven Medicine and Artificial
Intelligence.  Healthcare and Artificial Intelligence:
Springer; 2020. p. 9-15.
Kalantary S, Khadem M. Occupation groups and
Covid-19. Journal of Health and Safety at Work.
2020;10(2):1-2.
Golbabaei F KS. A Review of the Strategies and Policies
for the Prevention and Control of the COVID-19 at
Workplaces. International Journal of Occupational
Hygiene 2020;12(1):1-6.
Bagoji I, Bharatha A. COVID -19 and Robotics-
creativities spark in the adverse. South East Asia Journal
of Medical Sciences. 2020;4(1):1.
Seyed Ehsan S, Ebrahim T, Seyedeh Sedigheh S,
Mohammad Hossein B, Omran A, Mandana K, et

al. Evaluating the status of occupational stress and

wico

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

identifying its related risk factors among nurses in Babol
City, Northern Iran: A cross-sectional study. International
Journal of Occupational Hygiene. 2018;10(2):60-6.
Javaid M, Haleem A, Vaishya R, Bahl S, Suman R, Vaish
A. Industry 4.0 technologies and their applications in
fighting COVID-19 pandemic. Diabetes & Metabolic
Syndrome: Clinical Research & Reviews. 2020;14(4):419-
22.

Frank AG, Dalenogare LS, Ayala NE Industry 4.0
technologies: Implementation patterns in manufacturing
companies. International Journal of Production
Economics. 2019 ;210:15-26.

Hawker S PS, Kerr C, Hardey M, Powell J. Appraising
the evidence: reviewing disparate data systematically.
Qualitative health research. 2002;12(9):1284-99.
PRISMA 2009 Checklist 2009. Available from: www.
prisma-statement.org/PRISMAStatement/Checklist.
Madurai Elavarasan R, Pugazhendhi R. Restructured
society and environment: A review on potential
technological strategies to control the COVID-19
pandemic. Science of The Total Environment.
2020:138858.

Gan WH, Lim JW, Koh D. Preventing Intra-hospital
Infection and Transmission of Coronavirus Disease
2019 in Health-care Workers. Safety and Health at Work.
2020;11(2):241-3.

Braun H, Patterson D, Molloy A, Davies K. Predicting
Health Risk in Patients with Coronavirus or Influenza
using Artificial Intelligence. Infection.2020;7:8.

Bullock], Pham KH, Lam CSN, Luengo-Oroz M. Mapping
the landscape of artificial intelligence applications against
COVID-19. arXiv preprint arXiv:200311336. 2020.

LiL, Qin L, Xu Z, Yin Y, Wang X, Kong B, et al. Artificial
intelligence distinguishes COVID-19 from community
acquired pneumonia on chest CT. Radiology.
2020:200905.

Ilyas M, Rehman H, Nait-ali A. Detection of Covid-19
From Chest X-ray Images Using Artificial Intelligence:
An Early Review. arXiv preprint arXiv:200405436. 2020.
Ghoshal B, & Tucker, A. Estimating uncertainty and
interpretability in deep learning for coronavirus
(COVID-19) detection. arXiv preprint arXiv. 2020.
Ulhaq A, Khan A, Gomes D, Pau M. Computer Vision
for COVID-19 Control: A Survey. arXiv preprint
arXiv:200409420. 2020.

1099 HGus) /1€ a)ladd /1o sla 5 (iay) g Cublagy aslilos


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

El-Din DM, Hassanein AE, Hassanien EE, Hussein WM.
E-Quarantine: A Smart Health System for Monitoring
Coronavirus Patients for Remotely Quarantine. arXiv
preprint arXiv:200504187. 2020.

Kummitha RKR. Smart technologies for fighting
pandemics: The techno- and human- driven approaches
in controlling the virus transmission. Government
Information Quarterly. 2020;37(3):101481.

Mohammed M, Syamsudin H, Al-Zubaidi S, AKS RR,
Yusuf E. Novel COVID-19 detection and diagnosis
system using IOT based smart helmet. International
Journal of Psychosocial Rehabilitation. 2020;24(7):2296-
2303.

Singh RP, Javaid M, Haleem A, Suman R. Internet of
things (IoT) applications to fight against COVID-19
pandemic. Diabetes & Metabolic Syndrome: Clinical
Research & Reviews. 2020;14(4):521-4.

Bragazzi NL, Dai H, Damiani G, Behzadifar M, Martini
M, Wu J. How Big Data and Artificial Intelligence
Can Help Better Manage the COVID-19 Pandemic.
International Journal of Environmental Research and
Public Health. 2020;17(9):3176.

Kumar A, Gupta PK, Srivastava A. A review of modern
technologies for tackling COVID-19 pandemic. Diabetes
& Metabolic Syndrome: Clinical Research & Reviews.
2020;14(4):569-73.

Singh RP, Javaid M, Kataria R, Tyagi M, Haleem A,
Suman R. Significant applications of virtual reality for
COVID-19 pandemic. Diabetes & Metabolic Syndrome:
Clinical Research & Reviews. 2020;14(4): 661-664.
Torous J, Myrick KJ, Rauseo-Ricupero N, Firth J. Digital
mental health and COVID-19: Using technology today
to accelerate the curve on access and quality tomorrow.
JMIR mental health. 2020;7(3):e18848.

Eccleston C, Blyth FM, Dear BE Fisher EA, Keefe FJ,
Lynch ME, et al. Managing patients with chronic pain
during the COVID-19 outbreak: considerations for the
rapid introduction of remotely supported (eHealth) pain
management services. Pain. 2020;161(5):889.

Haleem A, Javaid M, Vaishya R, Deshmukh S. Areas of
academic research with the impact of COVID-19. The
American Journal of Emergency Medicine. 2020;38(7):
1524-1526.

Wu S, Li K, Ye R, Lu Y, Xu J, Xiong L, et al. Robot-

W99 lus) /1€ d)Ladd /1o 3la )15 oyl g Cublsg) aslilos

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Lol 19

assisted Teleultrasound Assessment of Cardiopulmonary
Function on a Patient with Confirmed COVID-19 in a
Cabin Hospital. advanced ultrasound in diagnosis and
therapy. 2020;4(2):128-30.

Wan S, Gu Z, Ni Q. Cognitive computing and wireless
communications on the edge for healthcare service
robots. Computer Communications. 2020;149:99-106.
Khan ZH, Siddique A, Lee CW. Robotics Utilization
for Healthcare Digitization in Global COVID-19
Management. International Journal of Environmental
Research and Public Health. 2020;17(11):3819.

Kimmig R, Verheijen RH, Rudnicki M. Robot assisted
surgery during the COVID-19 pandemic, especially
for gynecological cancer: a statement of the Society of
European Robotic Gynaecological Surgery (SERGS). |
Gynecol Oncol. 2020;31(3): €59.

Tavakoli M, Carriere J, Torabi A. Robotics, Smart
Wearable Technologies, and Autonomous Intelligent
Systems for Healthcare During the COVID-19 Pandemic:
An Analysis of the State of the Art and Future Vision.
Advanced Intelligent Systems. 2020:2(7);2000071.

Zeng Z, Chen P-J, Lew AA. From high-touch to high-
tech: COVID-19 drives robotics adoption. Tourism
Geographies. 2020:22(3): 724-734 .

Tarfaoui M, Nachtane M, Goda I, Qureshi Y, Benyahia
H. 3D Printing to Support the Shortage in Personal
Protective Equipment Caused by COVID-19 Pandemic.
Materials. 2020;13(15):3339.

Mueller T, Elkaseer A, Charles A, Fauth J, Rabsch D,
Scholz A, et al. Eight Weeks Later—The Unprecedented
Rise of 3D Printing during the COVID-19 Pandemic—A
Case Study, Lessons Learned, and Implications on the
Future of Global Decentralized Manufacturing. Applied
Sciences. 2020;10(12):4135.

Seo G, Lee G, Kim M], Baek S-H, Choi M, Ku KB, et al.
Rapid detection of COVID-19 causative virus (SARS-
CoV-2) in human nasopharyngeal swab specimens
using field-effect transistor-based biosensor. ACS nano.
2020;14(4):5135-42.

Murugan D, Bhatia H, Sai V, Satija J. P-FAB: a fiber-
optic biosensor device for rapid detection of COVID-19.
Transactions of the Indian National Academy of
Engineering. 2020;5(2):211-5.

Zhu X, Wang X, Han L, Chen T, Wang L, Li H, et al.

wicy


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

w3 03liw) 0 19 33095 @3 Awb g Gl sl § Gio)

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Multiplex reverse transcription loop-mediated isothermal
amplification combined with nanoparticle-based
lateral flow biosensor for the diagnosis of COVID-19.
Biosensors and Bioelectronics. 2020;166:112437.

Sloane EB, J. Silva R. Chapter 83 - Artificial intelligence
in medical devices and clinical decision support systems.
In: Tadanza E, editor. Clinical Engineering Handbook
(Second Edition): Academic Press; 2020.P.556-568.

Pal R SA, Kar S, Prasad DK. Neural network based
country wise risk prediction of COVID-19. IEEE
Accsess. arXiv preprint arXiv:2004.00959. 2020 Mar 31.
Naudé, Wim, Artificial Intelligence against Covid-19: An
Early Review. IZA Discussion Paper No. 13110, Available
at SSRN: https://ssrn.com/abstract=3568314
Rahmatizadeh S V-HS, Dabbagh A. The role of Artificial
Intelligence in Management of Critical COVID-19
patients. Journal of Cellular & Molecular Anesthesia.
2020:9(5):16-22.

Shi E, Wang J, Shi ], Wu Z, Wang Q, Tang Z, et al. Review
of Artificial Intelligence Techniques in Imaging Data
Acquisition, Segmentation and Diagnosis for COVID-19.
IEEE Reviews in Biomedical Engineering. 2020.p.1-2.

Ji C, Gao Y, Wang Z, Qin J. A Distributed Spatial Index
on Smart Medical System. In: Chen F, Garcia-Betances
RI, Chen L, Cabrera-Umpiérrez ME Nugent C, editors.
Smart Assisted Living: Toward An Open Smart-Home
Infrastructure. Cham: Springer International Publishing;
2020. 287-303.

Mei X, Lee H-C, Diao K-y, Huang M, Lin B, Liu C, et al.
Artificial intelligence-enabled rapid diagnosis of patients
with COVID-19. Nature Medicine. 2020;26:1224-8.

Rao ASS, Vazquez JA. Identification of COVID-19 can be
quicker through artificial intelligence framework using
a mobile phone-based survey when cities and towns
are under quarantine. Infection Control & Hospital
Epidemiology. 2020;41(7):826-30.

Tang N, Huang G, Li M, Xu F Artificial intelligence
plays an important role in containing public health
emergencies. Infection Control & Hospital Epidemiology.
2020;41(7): 869-870

Jabirullah M, Ranjan R, Baig MNA, Vishwakarma
AK, editors. Development of e-Health Monitoring
System for Remote Rural Community of India. 2020

7th International Conference on Signal Processing and

wicy

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Integrated Networks (SPIN); 2020 27-28 Feb. 2020.

Lin B, Wu S. COVID-19 (Coronavirus Disease 2019):
Opportunities and Challenges for Digital Health and the
Internet of Medical Things in China. Mary Ann Liebert,
Inc., publishers 140 Huguenot Street, 3rd Floor New
2020;24(5):231-2.

Capobussi M, Moja L. 3D Printing Technology and
Internet of Things Prototyping in Family Practice:
Building Pulsoximeters during COVID-19 Pandemic.
Preprints.2020; 2020050163.

Zhou Y, Wang L, Ding L, Tang Z. Intelligent technologies
help operating mobile cabin hospitals effectively cope
with COVID-19. Frontiers of Engineering Management.
2020: 7(3): 459-60.

Wang CJ, Ng CY, Brook RH. Response to COVID-19 in
Taiwan: big data analytics, new technology, and proactive
testing. Jama. 2020;323(14):1341-2.

Zhou C, Su E Pei T, Zhang A, Du Y, Luo B, et al.
COVID-19: Challenges to GIS with Big Data. Geography
and Sustainability. 2020;1(1):77-87.

Ting DSW, Carin L, Dzau V, Wong TY. Digital technology
and COVID-19. Nature medicine. 2020;26(4):459-61.
Murphy MP. COVID-19 and emergency eLearning:
Consequences of the securitization of higher education
for post-pandemic pedagogy. Contemporary Security
Policy. 2020;41(3):492-505.

Goh P-S, Sandars J. A vision of the use of technology
in medical education after the COVID-19 pandemic.
MedEdPublish. 2020;9.

Plancher KD, Shanmugam JP, Petterson SC. The
Changing Face of Orthopedic Education: Searching for
the New Reality After COVID-19. Arthroscopy, Sports
Medicine, and Rehabilitation. 2020;2(4): €295-€298.
Haleem A, Javaid M, Vaishya R, Deshmukh SG. Areas
of academic research with the impact of COVID-19.
The American Journal of Emergency Medicine.
2020;38(7):1524-1526.

Kwon R, Zhang ML, VandenBussche CJ. Considerations
for remote learning in pathology during COVID-19 social
distancing. Cancer Cytopathology. 2020;118(9):642-647.
Tuli S, Tuli S, Tuli R, Gill SS. Predicting the growth and
trend of COVID-19 pandemic using machine learning
and cloud computing. Internet of Things. 2020;11:100222.

McKerrow PJ, McKerrow P. Introduction to robotics:

1099 HGus) /1€ a)ladd /1o sla 5 (iay) g Cublagy aslilos


https://jhsw.tums.ac.ir/article-1-6411-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

68.

69.

70.

71.

Addison-Wesley Sydney; 1991.

Bagoji I, Bharatha A. COVID-19 AND ROBOTICS-
creativities spark in the adverse. South East Asia Journal
of Medical Sciences. 2020;4(1):1.

Yang G-Z, Nelson B], Murphy RR, Choset H, Christensen
H, Collins SH, et al. Combating COVID-19—The role
of robotics in managing public health and infectious
diseases. Science Robotics; 2020;5(40): eabb5589.
Kapoor A, Guha S, Kanti Das M, Goswami KC, Yadav R.
Digital healthcare: The only solution for better healthcare
during COVID-19 pandemic? Indian Heart Journal.
2020; 72(2): 61-64

Attaran M. 3D Printing Role in Filling the Critical
Gap in the Medical Supply Chain during COVID-19

Pandemic. American Journal of Industrial and Business

W99 lus) /1€ d)Ladd /1o 3la )15 oyl g Cublsg) aslilos

72.

73.

74.

75.

Lol 19

Management. 2020;10(05):988.

Flanagan ST, Ballard DH. 3D Printed Face Shields:
A Community Response to the COVID-19 Global
Pandemic. Academic Radiology. 2020; 27(6): 905.

Hsiao W-K, Lorber B, Paudel A. Can 3D printing of oral
drugs help fight the current COVID-19 pandemic (and
similar crisis in the future)? Expert Opinion on Drug
Delivery. 2020;17(7): 899-902.

Morales-Narvéez E, Dincer C. The impact of biosensing
in a pandemic outbreak: COVID-19. Biosensors and
Bioelectronics. 2020;163(1):112274.

Carter LJ, Garner LV, Smoot JW, Li Y, Zhou Q, Saveson
CJ, et al. Assay techniques and test development
for COVID-19 diagnosis. ACS Publications; 2020;
6(5):591-605.

WIEA


https://jhsw.tums.ac.ir/article-1-6411-fa.html
http://www.tcpdf.org

