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Introduction

Corona virus disease (COVID-19) appeared in Wuhan,
China, in December 2019. The disease was quickly
spread to Hobby province and has now spread to all
Chinese provinces. It spread to 203 countries by 4 April
2020. At first, it was thought that the new corona virus
was similar to Severe Acute Respiratory Syndrome
(SARS), inhaled by droplets, with a similar incubation
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period and RO value. SARS looked scary at the time,
even scarier than the COVID-19,-2 due to the very severe
progression to more serious diseases and death. The
world was able to completely cut off human-to-human
transmission and stop the epidemic, and now SARS has
been eradicated. In the absence of vaccines and antivirals,
this significant achievement was made possible by
the strict implementation of traditional public health
measures.’ To date, we are faced with a viral outbreak that
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currently has no specific treatment or vaccine. To control
the epidemic of this respiratory disease, we must trust the
classic measures of public health. The main purpose of
these public health measures is to prevent the spread of
the disease from person to person by isolating individuals
to cut off the transmission chain. The measures that can
be used in this regard include isolation, quarantine,* and
social distancing.’ In public health, ‘quarantine’ refers
to the separation of individuals or communities who are
at risk of an infectious disease. This method is one of
the oldest and most effective measures for controlling
the spread of infectious diseases.® In contrast, ‘isolation’
refers to a way to separate the people who are infected
with the disease.” ‘Social distancing” has also been widely
used to reduce interaction between the society members,
in which individuals may be infected but have not yet been
identified and are, therefore, not yet separated. Because
disease transmission through respiratory droplets
requires special closeness, increasing the social distance
can reduce the transmission.® All these measures are
currently being used on an unprecedented scale in China.’?
Governments around the world have also implemented
quarantines and travel bans on an unprecedented scale.
China has quarantined the entire cities, and Italy has
imposed severe restrictions across the country. There
are also thousands of home quarantined people in the
United States. Quarantine and travel bans have often
been the first response to new infectious diseases.” 1
However, these old measures have been considered to
be very limited for highly communicable diseases and,
if not implemented properly, cannot help prevent the
transmission of the disease. In the case of the SARS-
CoV-2 virus, this method may not be useful enough.’

Considering what was mentioned above, the present
study aimed to examine the effects of quarantine,

isolation, and social distancing on reduction of the
prevalence of COVID-19.

Methods

Search Strategy and Study Selection

This systematic review was conducted on the
studies published prior to 10 April 2020 reporting
the consequences of quarantine, isolation, and
social distancing on COVID-19 by searching
EMBASE (Elsevier, 2018), MEDLINE (National
Library of Medicine, 2018), Scopus, ProQuest,
Web of Science (Clarivate Analytics, 2018b), and
Google Scholar databases using the search strategy
presented in Supplement 1. The selected keywords for
international databases included “Novel Coronavirus
Pneumonia”, “Quarantine”, “Hospitals, Isolation”,
“Social Isolation”, “Patient Isolation”, and “Social
Distancing”. The collected data were entered into the
EndNote X7 software, and duplicate articles were
automatically deleted.

Data Extraction

The search and data extraction were conducted by
two authors (MV and FG). Discrepancies and doubts
about the relevance of the sources were solved through
consultation with the corresponding author (HGh).
The corresponding PRISMA flowchart has been
depicted in Figure 1.

Eligibility Criteria

We included all published articles that reported the
impact of Quarantine, Isolation, and Social Distancing
on COVID-19 prevention prior to 10 April 2020.
The records were excluded if they met the following

search (n=768)

Studies identified through international database

\ 4
Studies remained after removal of the duplicates
(n=543)
-~ Studies excluded after tittle
Ll and abstract screening
(n=478)
\ 4

Full-text papers assessed
for eligibility (n=65)

Papers excluded for various

ﬁ reasons (n=41)

\4

Studies remained for
qualitative and quantitative
analyses (n=24)

Figure 1: The process of deleting the articles obtained from the search in scientific bases and selecting the 24 articles in question
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criteria established prior to the search: opinion pieces,
reviews reporting no new data, studies investigating
a single aspect of COVID-19, and those not available
in English. The full text of all articles included in
the study was available. The remaining studies were
categorized as longitudinal or cross-sectional for
qualitative synthesis (Table 1). It should be noted that
the systematic review protocol was not registered
due to the urgency of the issue and because limited
available evidence on the topic was anticipated.

Quality Assessment

To check and control the quality of the articles,
we used the Newcastle-Ottawa checklist. This tool
consisted of three different parts, including selection
(four questions), comparability (one question), and
outcome (three questions). The final scores could be
divided into three categories as follows: good (three
or four stars in the selection domain, one or two stars
in the comparability domain, and two or three stars in
the outcome/exposure domain), fair (two stars in the
selection domain, one or two stars in the comparability
domain, and two or three stars in the outcome/exposure
domain), and poor (zero or one star in the selection
domain, zero stars in the comparability domain, or
zero or one star in the outcome/exposure domain).! The
results of quality assessment are presented in Table 1.

Results

Study Selection

A total of 768 studies were searched, among which

543 were reviewed and 225 duplicates were removed.
After title and abstract screening, 478 articles were
excluded. In the second screening also 41 articles
were excluded because 25 articles had not reported the
impact of Quarantine, Isolation, and Social Distancing
on COVID-19, 9 articles were review, and 7 articles
had reported the impact of Quarantine, Isolation,
and Social Distancing on similar diseases COVID-
19. On the other hand, six studies were included via
a manual search; this left a total of 24 studies for
analysis (Figure 1).

This study evaluated the impact of quarantine,
isolation, and social distancing on COVID-19
prevention. The outcomes were divided into two groups,
including 1- quarantine and isolation and 2- social
distancing and travel restrictions, based on the final
report proposed by the articles. All included studies
are listed in detail in Table 2, and their results were
compared in order to find the most qualified studies.

Unlike SARS that occurred in almost all
subsequent transmissions following the onset of
symptoms, COVID-19 transmission can occur before
the onset of symptoms. The available information
indicates that secondary transmission of COVID-
19 is possible at least two days before the onset of
the symptoms.'> However, transmission efficiency is
unclear, and seroprevalence studies are warranted.

Transmission by people without symptoms or
with mild symptoms can reduce the strength of
the isolation strategy by reducing the likelihood of
separation of all cases and tracking all contacts."

Table 1: Newcastle-Ottawa Quality Assessment Form for Cohort Studies

Author (year) Selection

Comparability

Outcome Total Quality

Michele Acton, March/April 2020
Siqi Ai, February 5, 2020

Asami Anzai, 24 February 2020
Matteo Chinazzi, 24 April 2020
Zhanwei Du, 5, May 2020

Joel Hellewell, April 2020

Xue Jiang, March 18, 2020

Joel R Koo, March 23, 2020

Jean Christophe Lagier, 12 March 2020
Qianying Lin, 27 February 2020
Zhihua Liu, 8 March 2020

Andrea Lombardi, 2 March 2020
Elisabeth Mahase, 17 March 2020
Benjamin F. Maier, February 19,2020
Sandip Mandal, February & March 2020
Kenji Mizumoto, 29 February 2020
Yixiang Ng, March 13, 2020

Ginger E. Nicol, 2020

Jinhua Pan, February 23, 2020
Rocklov J, 2020

Franz-Josef Schmitt, 25 Mar 2020
BiaoTang, 7 February 2020

Biao Tang, 6 March 2020

Xinkai Zhou, May 8, 2020

AW R LW W DR W W W WWN—= B WD WR WD W W W W
= e e e e e e e e e b e e e e e e e e e e e e

Good
Good
Good
Good
Fair

Good
Good
Good
Fair

Good
Good
Fair

Fair

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

[ e NS T SO R SO SO R SO R SO R SO R O R O R S R S S L "B ST (ST (ST (S ]
[>X e e Mo e e e Ko e Mo NN NNV IRV I N NV Iie N N NV Bie Nie Sie Nie

140

J Health Sci Surveillance Sys October 2020; Vol 8; No 4



Quarantine, Isolation, and social distancing on COVID-19

[013U05 0}
Ay11qeqord uo 1090 payIeW € PeY ‘%00¢—G] 18 ‘D)eId
-pows s1 0ejuooiod oY) USYM UdAS ‘swoydwAs 91059q
UOISSIWSUET) ‘[opoW SoNSeo[[00 PUE [[9MI[[OH U]
19su0 wojduwAs

910J9q POIINOI0 UOISSIWSULI) JO %] ULY) SSO] UM
d1qIsedy Ajjeniuajod AJuo o1om uonje[osI pue Suroer)
10BIUO0OD ‘SISBI [RIIUL (f7 9IOM 919U} J1 ‘G-€ 10 6.7 JO

pasou sanjeA (1 10, "S- Sem (] UYM J[qR[[0IIUO0D Sem $10BIU09 $10BIU0D
-3eIp uonOJJUI G-  YBIIQINO UB JOYIOYM SUTUIULIdIIP Ul 9[0J 1SZIe] o) pue SOsED JO UOIIR[OSI Aq SBAIQGINO pue saseo  wopSury 0202 [1oma[
SurjepoN -AOD UM Sased  pey uorje[osI pue josuo woydwAs uoamiaq Aefop oy, 61-dIAOD Jur[[o1uo0d Jo AN[1qIsed] 0207 Jo uoryejos| payun dy  -[oH [00r 9
‘seare ueyjodojour 3so31e[ 4 AU}
Ul %66< PUE SANI0 (06168 1D %S6) 0T U %05<
SIYSII [-ATAQD Pa10adxy "ounuerenb oy} o1050q
BUIYD UL SINI0 190 69¢ 03 Uenp Wolj 6[-AIAOD
pasou Jo uonjerrodsuen jo Ariqeqoid oy} pajewnsd BUIYD
-3e1p uonodyul 61-dJ M (6T-ATAOD) 9SEISIP SNITABUOIOD UTRIUOD 0} UT SANI) IO} 0} UBYNA\ WOIJ dSLISI(] 0202 0202 ng
o1507009 -AOD UM Sase) ueynp\ paunuelenb eury) ‘070z ‘€ ArenueL UQ  SNITARUOIO)) JO UONBIIOASUBI] J0F STy ‘ez Arenuef ounueren) eUly)  ARN ‘S TomueyZz S
‘Ajrunurwod ay
Ul UOISSTWSUEI} JO UOT}ONPAI JIAYSIY 10 9,0 € JIMm
posou  paurquiod ssojun A10302fen) orwaprda ay) jo9pe A)ISo yea1qIno (61-AIAOD)
-Se1p uonodyul gI-(q]  -pow AJUO BUIY)) PUB[UTEW WOIJ PUE 0} SUOI}OLISAI SIITABUOIOD [0AOU GT(T OY) JO peaids 0207  suonoLns 0207  1zzeury)
SuropoIn -AOD UMM SISB))  [OABI} 9,()6 POUIBISOS B} 9JBOIPUT S}[NSAI SUI[OPOIA 9} UO SUOIIILIISAT [OART) JO J00[0 oY I, Arenuef ¢z -91[0ABI], eury) [udy 47 0013BIN ¥
*OLIBUQOS [BN)
BUIYD  -OBJISIUNOD oy} 0} paredwod 9ouspIoul Ul Uuononpal
opIsino pasouderp 9L € 03 Surpuodsariod ‘pojuosdid a1om (6198 (61-AIAOD) UOIIJJU] SNIIABUOIO)) awnjoa 020T
uondJuI 1-AIA0D {[BAIQIUI 9OUIPLUOD 9%,G6) SASEd pariodxs 977 1eyl [0AON] Jo sorweuk(q uoneyrodxg uo (g0 A1eniqoq [oAeI} UT Areni rezuy
SUIJOPOJAl UM SOSEBO POWLIJUOD  PIIBWINISI M ()70ZATenIqo,] , 0} Alenue[ 87 WOI] [9ABIL] Paonpay Jo joedw] oy SuIssassy pue A1enue[  uonoNpPaY ueder  -qo 4¢ rwesy ¢
"UBYNAA UT 2INSO[d K310 A1}
“orwoprda a3 JuaAald 03 9A130aJ0 ST 2INs0[d K310 Jo spordwr oy SB [[om S ‘BUIy)) JO SANID
uonerndod mopgino Jo Korjod oy pue ‘eUIy)) UT UOISSIWSUEBI) UOTIOJUT pue soourAold 19y10 ur uoIssIusues)
jiun 10d sased A0Du AODU-610T 2y} Jo 193311y jueysodwr auo 9q JYSIw  AODU-G](Z OY} UO UBYNA\ WOIJ MOPINO 0202 Korjod 020Z°‘S
o130[009g -610C Jo JoquinN juowasow uonerndod jeyy 3s033ns s3urpuy ng  uonendod Jo S1991 ) PAUTWEXD A\ ‘1€ Arenuer oInsofo A1) 'UIYD AIeniqoq 1y 1b1g T
‘SISouserp gS.Ld 10} BLIOILIO 100w
AJ1ressaoou sAemie jJou op Aoy} y3noyjje - saunjuerenb
Jojnsar e oq ued ‘swoydwhs S Ld se yons ‘syoed
-TUT WI0)-SUO Je1[) MOYS OS[E SAIPN)S I[[RWS OUIOS
‘UOISNJUOd puE I9FUE ‘WOPaIoq 020T
‘uorjenysniy sopnjour sunjuelenb jo joedur [eorSog SIITABUOIO) oY) (0707 Aleniqoq wopSury dy U0y
1odaxr Suneoy  uwonendod [erouon -oyoAsd oATIESOU WIIS}-1I0YS A} JBY} MOYS SAIPNIS ur ourjuerenb jo joedwr o) Suronpoy 9z oy uQ ounuereng) poyun  /yoIe]N  Q[YDIA I
uony uonudAd.xd 13q
Apnjs jo adAy, uonerndog sguipurg Apnjs jo wiry -eanp Apn)§ JoadAy, Anuno) IBdX  sJoyny -winN

PauIRIqO SI[OTIIE O} JO SOINJBAJ A} JO ISI[ YL, 17 A[qBL

141

J Health Sci Surveillance Sys October 2020; Vol 8; No 4



Vali M, Mirahmadizadeh AR, Maleki Z, Goudarzi F, Abedinzade A, Ghaem H

Surjepoy

SuifepoN

Apnis
K3ojorwoprdg

Surjepoy

Surjepoy

‘saInseaw
9soY) INOYIIM UeY) J21[IRS Yonui jutod Sururng )
oyew pue ‘orwapid 2y) Jo AZIS [eUly oY) 2INPAT
Apea1s ‘sursorod o1qnd pue ‘ounuerenb ‘uonejost
S [oNs ‘saInseaw yieay o1jqnd Jer) 9AI95q0 A

61-AIAOD Ueynm
10J S9seO AJI[RIIOIN
puB SISBO PIWLIYUO))
-ounuerenb pue uonesieydsoy

UOIIOLI}SAI [OART) ‘UOISUD)XD AepIjoy T ‘suorjoe

[BJUSUWILIIAOT PUE UOIJILAI [BINOIABYI] [ENPIAIP

-UI JO UOIIRIIPISUOD Y} YIIM UBYNAN UI YBIIQINO

uone[ndod [erousn 61-AIAOD Y3 10} sjopow [enjdoouod asodoxd opn

"s1oew uoIsIoop pue uone[ndod oy sarnsseor

s1o3uassed /¢¢ pue A)a1xue soonpal sainpasold ano SurstwndQ
*SUOT)OJ T

7-A0D-SYUV'S JO Ioquinu 3y} 30npar A[[eiue)sqns

PINOD Pa30a)ap UIQ SBY UOISSTWSURI} AJIUNUWIUIOD

pasou  9Ju0 AINSO[O [00YS pue ‘Furoue)sip doedjrom ‘s1oq

-Serp uonyodyur ¢1-(q[ -wow A[Iurey I19Y) puk S[ENPIAIPUT Pjojul Surury
-AOD YIIM sase)  -uerenb JO UONUIAISIUT PAUIqUIOD JY) Suruowd[du|

($00°0>d) s192[qo pue sooBJINS pajeurwie)

-u09 10 sjo[doIp A107e11dSaI BIA Pa)jIWISURI) S)Npe

12yj0 uey]) (Aep-g) porrad uorreqnout 123uof AJjued

-g1ugis e pey (UOISSIWSULI) [BIO0 [SNOIY) Uondjul

joe1) [RUnsAUIoNsed “o°1) sanaed Jouurp/youn| eiA

paniwsuel) sjudned ‘paunuerenb A[2AN9 a1ow

2q [11m swoydwAs Surdojaaap a1e oym spdoad apy

JO “A[2A102dsa1 “04,¢°86 10 9796 “(SAep T 10 8] JO

poriad sunuerenb e ©2'1) uoneost jo Aep-/ 10 Aep-4

SASBI G-PIA0D) GI(OT BIIXD UB B} S)Npe J1 Jey) p2Isad3ns Suijepowr ejeq

SUOIUAIU] [I[edH d1]qnd Jofejn

Jo ooueyrodw] 2y) pue ‘eury)) ‘uBynp
ur yea1qinQ orwepidy 61-ATAOD W
ut sase)) pajrodaiun Surpuelsiopun)

UoIoe [BJUSWIUIOAOT pue

UOIJOBAI [ENPIAIPUT YIIM BUIYD) ‘UBYNA

ur yea1qino (61- AIAOD ) 610 2SeasIp

SNIIABUOIOD 3} 10J [opow [en)doduod v

Jounuerenb jeuoniper) ooejdor
aunuerenb paseq-£10jeI0qR] PINOYS
1TA0D-SY VS 103 pajernjedor oy Sunsay,

arode3utg ur z-A0D-SUVS
Jo peaxds Aj1eo 9123w 0} SUOIIUIAIIU]

{61-ATAOD) 610T BSIp
SNIIABUOIOD SUI[[01JUOD A[OATIOYD 10

rewndo porrad sunjuerenb Aep-4 e s]

0z0zA1e
-nuef 1¢

020T
K1eniqo] ¢

020¢

020¢

0c0¢
‘gz Areniqoq
pue | Arenuef

s3ursoro
o1iqnd pue
‘ounuerenb
‘uone[os|

uoIjoLIs
-aI [oARI],

aunuerend)
Suroue)sip
doedyiom
pue ‘aInsoro
[ootas ‘oun
-uerenb pue
‘Surouelsip
doedyiom
snjd aun
-uerenb
L2Inso[o
[ooyos snid
sunuerenb
‘SIoquIaw
Aqruuey jo
Surunue
-1enb pue
S[enprarput
P9309Jul 10J
SOINSBIW
UOIJR[OS]

Junueren()

0c0¢
oouerj UYOIBN §

00T
Arenr

BUIUD -9 LT

020T
Qouel] YOIIBIN T]

arod  070T ‘€T
-e3ulg YoIBN

0202 ‘81
eury)

nry
enyyz

ury
Surkuerd)
10138
aydoy
-SUD
ueof

00y
901

yoleN Suerf any

0l

8

L

J Health Sci Surveillance Sys October 2020; Vol 8; No 4

142



Quarantine, Isolation, and social distancing on COVID-19

Surjppoy

SutfepoN

SMIAN

uonsanb
0 Jomsue

eIpup
ur uoISSTwISuen} G107
9SBOSIP SNITABUOIO)

61-dIAOD
JO SOSEO PAULIYUOD

uonendod ainuyg

61-dIAOD
SISO POULIGUO))

‘A1unod Y ut g1-AIAQD Jo peaids Surpuadwr Aue
1013U0J 0} [BONLID 2q pInom ssauparedard Ayrunw
-0 puk WAISAS )Ly ‘vrnseaw yjeay drqnd e sy
*STLITA [9AOU SIU[} JO UOTIIJUT JO AIOISIY [RINIRU 1]}
JNOQE POOISIIPUN ST AIOW SB PAUAI JAYIINJ 2q ULD
pue Ajureyrddun [enueisqns o3 30a[qns a1e suoryoal
-01d [opoJN ‘uaping aseasip uo oedwr (nj3uruedw v
aAey Aew sonewoydwAs jo sunuerenb ‘Ajrunwwod
QU[} UTYIIM UOISSTWISUBI} SAYSI[QLIS SNITA ) 20UQ
"103U0] 10 SoM Aq JBIQINO Y} AB[IP 0} JUAIDIPNS
-UI 9 P[NOM SAINSBAW YINS ‘IIAIMOY ‘Quofe Sundy
*AJIunuIwiod 3y} 0jul SNIIA 1) JO UOTIONPOIUT ) UT
SABJOP JSOPOUT QAIYOR P[NOM ‘SALIIUNOI PAJOPL-6]
-AIAOQD WO} PuB SAINJBJ [BIIUID SAISIZINS YIIm
SIO[[9ART) JO SUTUAaI0S AU PIseq-AI11ud-JO-1104
‘sjuouodxa paaIasqo oy surefd

-X9 pUE $9SBO POULIUOD UT ME[ SUI[EdS PIAIISQO
oy seonpoidar [opowr oy} ‘siojowrered Jo auer opim
© 10 "soueyo [eIo1Aeyaq Jo sarorjod uore3niw oy
osuodsar ur uoryejost opim uonendod se [jom se
S[enpIAIPUI Pa3oajul onewoldwAs jo ounyuerenb
‘y1oq sarnideo jey) [opow snoruowisied e donponut
om pua siyy of, ‘uoneindod ajqudossns oy 9301dop
K19A1309J9 JeY) SA101]0d JUSWIUTRIUOD JO d0UINDISU0D
19011 B ST MB[ SUI[BOS PIAIISQO A} JBY) MOYS I
2doo 0} 9[qeun woysAs

Yieay e pue syjesp ()00 09T Ul ynsal [[hs pnom it
INq ‘SYIBOP PUB PUBIAP AIBIYI[BIY 2ONPAI P[NOM PUB
Jowwns pue Surids oy) Sunnp porrod yyuow Inoj 03
9011} © JoA0 Yead © 01 ped] pynom—()/, JoA0 ojdoad
JO SuIouR)SIp [BI00S PUB SISBI JO UOIIR[OST QUIOY Ful
-urquoo—ued 1511 Y} JBY) PUNOJ SIAYOILISAI Y [,
‘10ddns

[eOIPAW PAAU JOU PIP OYM ISBISIP P[It PAsOuTeIp e
yum sjuanyed 10y osye parjdde s13s93 aanisod e douls
sAep 1 Jo aunyuerenb Arerjorwoq Ayunwwod Ay}
0 pauINjaI 192[qNs 9} PUL ‘POAOWIAI 9q ULD JUT)
-uerenb oy snyy pue pejdyuI Jou SI Y ‘6T AIAOD
ynm drqnedwod swoydwAs 10 ugis Aue dojaadp jou
soop 102[qns ot} porrad SIY) UT JT JBY) POWINSSE ST

3] "SOSEO POULITFUOD [)IM JORIUOD PRY OYM IO SBaIe
orwapud woly Surwod s3odfqns o3 pardde s1 ounue
-1enb sAep 41 v ‘syoidoip A1ojeridsar ySnoiyy powns
-a1d s1 yorym ‘uaSoried s1y) Jo uorsSTWISURI) O0[q
0} Aejsurew dy) a1e (4dd) yudwdinbs aano0301d
Teuosiod Jo 9sn oY) pue PAjoIPe 9SOY) JO UOTIB[OS]

;swaned

onrewoydwiAs jo ounuerenb ygnoiyy po
-je3niw oq joedwll S PINOM JUIXD JeyMm
0) ‘UOISSIWISUBI} A1JUNOO-UT PAYSI[qRISD
Apeaife sey snIIA Y} J1 pue peoiqe
WI0I] [ARI) UO SUOTIILIISI SN0}
61-ATAOD JO SBRIQINO [200] YY) “AR[p
10 quaad1d 03 9[qissod sem 31 J1Ino puy
0] 219M Apnjs SIY) JO $OA1392[Q0 2y ],

BUIYDPUB[UIBNULYBAIQINO 6[-ATAOD
JU9I1JOSISBOPIWLIFUOIUTYIMOIT[BIIUSU
odxo-qnssure[dxojuauuIe}u0IAOIP ]

61-Prao) ut syeap [enuajod 0o 09 0¥
sjutod [opot Mau Ia3je SUIOUBISIP [BIO0S

uonoJul
(Z-A0D-SYVS) T SNIIABUOIOD QWOIPUAS
K101811dS91 91N08 910A3S Y)IM Sjudnjed
pazifendsoy ur sunuerenb jo uonjerng

sunuerenb 0202

2 [0ARI) UO [YoIeIN % [epueN
0207 SuonodLIsYy BIpU] AIeNnIqoq dipueg S

020C Yd21eN aun
01 0 0z0g -uerenb pue 0Z0T 61  IOreIN A
Arenuef 0 uone[os| eury) Areniqoq urwefuog Ml

Suroue) wopIury 0202 IseyeN
020C  -SIp [BI90S poyun) UYdIBN LT yreqesig €l

aun
-uerenb pue 0207 1pIequo]
0707 uone[os] Aal yor g - wOIPUY I

143

J Health Sci Surveillance Sys October 2020; Vol 8; No 4



Vali M, Mirahmadizadeh AR, Maleki Z, Goudarzi F, Abedinzade A, Ghaem H

"UOTIIQJUT WOIJ MIID pue SI193

-udssed ajow Auew pajudAdxd 2ABY PInom yeaIqINo
9y u1 uo A[1ed M2aIo pue s1aguassed [[e Funjenoead
IOAOMOH ‘SUOIIUIAINUT OU 0) Paredwiod Sased [euor)
-Ippe )00 UBY) 2I0W PajuAdId sarnseau ey
oriqnd oy [, -oseasip d[qisstwsuer) A[y3ry Apeaife

ue payijdwe A[1e9[o suonipuod diys asmnid oy J,

123u0s

FurepoN -sed sdiys asimni)
-o1wopida 2y} Jo JYeaIqIN0 PUOdIAS

e Jo Aypiqissod oy juoaaid 03 [9A9] Y31y A[oATIR]OT

B Je paulejulewl 9q 0} [9AJ] dunjuerenb oy jey) pue
‘aIningy oy} Ul paAIdsqo AJJOLIS 9q p[noys awoy je
sunuerenb-J[as punoj Apnjs SIy ], "PIAIYOE 2q 0}
194 j0u sey [013u09 939[dwod Y Inq ‘61-ATAOD JO
orwoprdo oy Sul[o1u0o 03Ul SpeoIul JuLOYIUIIS
OpeW AARY SAINSBAW [01)U0D PUL UoUdAId s eUIyD

61-dIAOD

SuropoN S9SBO PAULIUO))
‘s1opraoxd a1

-ypreay pue sjuoned 11oddns 03 uonewIOFUT YITRAY
oy1oads-uonendod Ajowrny opraoid pue ‘s00Inosax
o1qi3ue) yum Jejs yoreasar dinbyg -syuedroned o
UO UOIIR[OST [BIO0S JO S109]J0 0AIIETU oY) 99NpaIx

pue A[010WAI QUAAISIUT 0} S[00} [BIIFIP SB yons
sonbruto9) JuowoSesuo [eorurd [paou Aojdap Arprder
pue syuedroned yim sdiysuore[or Ino 93eIond|

yrodoy sjuaryed 19p|0O

'syeaIqINO Jurousrodxo SALIIUNOD

191730 10} suoTjed1[duT 9ARY PUE JBAIQINO O} JO UOIS

-uedxo Suissoxddns ur 9A1IOP USAQ dABY SIOBIUOD

o10de3urS 10110 JO SULIOJUOW JATIOR PUB ‘S}OBIUOI ISO[D JO dUTY

j10doy  ursased 0Q[ ISIY YL -uerenb ‘sosed Jo uoTje[OSI puE UOT)EOYNUIPI prdey
“diyg ssaourld puowerg

A} pILOQE INDJ0 0) A[AYI[UN SEM SNITABUOIOD [0AOU

3 JO Ye21qIN0 A1BPUOIIS © JBy) Sunedrpul ‘pjo

-ysaay) orwapida ay) mojoq AjeSie] sanjea payoeal

1 JO S9IBWINS? JUDI ISOJA ‘[01IU09 dunuerenb

pooueyud ue pajudwe(dwi JudwuIdA038 Isduedef

Apnys  diyg ssoourrd puow  oy3 193je aseyd Aj1es oy Jurinp sanjea 03 paredwod
K3ojorwopidg  -e1 2y} Jo 123udssed  A[[euBISqNS Pasearddp 3 Y 1ey) 3s233ns s3urpuy nQ

SOINSEOUWLIOIUNOO Y3eay orjqnd

JO ssauaA1}oaye pue [enuajod orwdpido
oy} Sunewn)sa :diys 9sInId $sAdULIJ
puowrel( ayj uo yealqino 6[-AIAOD

oy yead s3I JO uorewSo

ue pue (g 9SeasI SNIIABUOIOD) 10J
SO1591B1)S UOT)USAIDIUL JO SSOUIAIIIYH

srwopue € Jurinp

[OIBISIY JOLIRLIdN) :doUe)SI(] B je UONIy

arode3urs ur 61-q[

~AOD WM siuaned (01 1s1L] 243 10§
SQINSBIJA] JUWUILIUO)) PUEB JOUB[[IOA
-ING JO SSOUAAT}OPH A1} JO UOTIRNBAT

diyg sasimiy) ss29

-ULIJ PUOWEIP 31} PIBOQUO SNIIABUOIOD
[oAou 2y} jo [enjuajod uoIssIwsuLI],

0c0¢
Areniqaq 61

0} Arenuef g

020T
K1eniqag 91

0) Krenuef g]

020¢

020 ‘6T Arena
-qo,—¢ Arenuef

020 A1eniqeq
pue Arenuef

oun
-uerenb pue
UOIIB[OS]

K310 ueynA\
Jo aInsopd
aANV

saIn

-Seow uor}
-B[0SI JOLI)S
‘Qunueren)

uone|

-0SI [BI00S
suon
-neodaxd pue
uoneoInpd
Ajunwwod
pue ‘sjon
-u09d 19pI0q
s1083U00 JO
Suriojruow
JATIOR ‘QuT)
-uerenb pue
UOB[OST
juored

Junueren)

diys
asInIo
ssooutid
puowrerq

020T [ AQIPOY

020T ‘€T

'uly) Aleniqoq

epeue)

arod
-e3uig

diys
ssaouLIg

puowrerq
YL

020¢

020z ‘€1
YOTRIN

020T
Areni

Q24 6¢

ueqd
enyuir

[09IN
g 108u1D

3N
Fuerxix

ojownz
A Huoy

0¢C

61

81

L1

J Health Sci Surveillance Sys October 2020; Vol 8; No 4

144



Quarantine, Isolation, and social distancing on COVID-19

61-dIAOD

SuropoN S9SBO PAULIUO))
sosed pajoadsns

SurepoN pue paunueren)

SASBI AODU-610T
SUI[OPOJN  PAWIYUO0I-A10)BIOqR]

uonerndod

SurepoN S pue Aueurdn

[ealqino 61-AIAOD JO

YSLI YS1Y JO 21k 1Y) SALIIUNOD 120 AQ PAISPISUOD 2q
PINOYS S2INSBAW JB[IWIS 1S933NS $)|NSAI INQ) "9SLISIP
a1} Jo peaids 2[qe[[01IUOOUN ISIMIDYIO I} PASLAIOAP
Apueoyrugis oAeY UBq [9ARI) pue dunjuelenb paoioy
-U9 A3OLI3S 9Y) Ty} 1s933NS [013U0D JUSWUIIA0T

JO $90139p JUAIYIP Y)IM SI[NSAI UOB[NWIS INQ
“BUIYD) PUBRJUTBW UT 9)1 UO1)0)p 2y} Furaorduwr

pue A39)e13s uorje[os! pue surjuerenb oyj Suroueyud
anunuod 03 Jueltodur ST )1 PUB UTRLIAOUN [[13S ST SIT
-wapida oY) 1BY) [BOAAI SISATRUR AJUTRIIIUN Y ],
"UOTIOLISOI [OART) OU JO OLIBUIIS A} M pared

-wod ‘Furllog ur %[ 16 AQ 9SBIIIIP [[IM SABD UJAIS
Ul S[ENPIAIPUI PAJO9JUI JO Joquuinu oY) ‘(Sulliog 01
S[enpIAIpuI pasodxo pajroduT Ou) UOTIOLI)SI [OART)
UM onfea syead moy juedyrudis e yum (0zog L1e
-NUB[ €7 90UIS) SY0aM 0M] UIyMm Yead 03 pajoadxd
ST J[BAIQINO O ‘SOINSLOUT DAT}OLIISAT JSOW oY) JAPU)
*040€ MO[2q SAseDd

pa110dar Jo d1e1 y3moi13 oy} Jo uononpal e 0} pAnqLy
-u09 9ARY Apealfe JYJrw 05e M B SANISIAAIUN PUB
S100YDs ‘SJudA? o11qnd Aue paso[o YoIym AueuLIor) Ul
SUOIIOLIISAI QIDAS AY I, *SnIIA 93 Jo peaxds oy Juid
-do3s u1 913090 A[QWIAIIXD 9q PNoMm 9% (] 03 SN Y}
Ul 9,G¢-0€ JO ANJBA JURLIND O} WOIJ ()1 UOT)IJUT
1110Us Ul ‘sased pajrodar Jo d1ex yymoid Ajrep [enjoe)
9)BI UOIIJUT MU A[Tep [BNIOE A} UT UOIIONPAI B

JBAIQINO (T ASBISIP
SNITABUOJOO AU} UI JUQWUIIAOS 9SOUIY))
9y} Aq [onyuood sunueenb Jo 309

-J9 9} JO uonEN|EAd PISeq-SUI[[OPOJA
BUIYD) U YBIIGINO JULIND AU} JO

aseyd [euy ayy ur sorwapids 61-AIAOD
91} JO PUAI) Y} QUIULIAIIP UOIIR[OST

pue sunjuerenb Jo SSOUIATIIQYD oY |,

UOTJUSAION] B dT[qng
10j uonyea1[dwi] S| Pur AODU-610T U
JO ST uoIsstwsuel], 9]} JO uonewnsy

Suroue)sip
[B100S 19)J& S puk AueuLIdn) ut peaids

(eu010))) 7-A0D-SYVS 2y3 jo judwdo
-12A9p pa302dxa 103 [opow payrdwis v

00T w62
o4 0} pIg| uef

020T pPIET
Arenuef 9ouIg

020T A1e
-nuef g1 03 Q[

€2 YOI\
— 01 YoIey

ueq
[oAEI} pue
aunueren)

uon
-B[OSI pue
unuerend)

uorye[ost
pue ounjue
-Tenb pue
UoI10LI)SaI
[oABIL,

Suroue)sip
[B100S pue
SOIJISIOATUN
pue s[ooyos
‘SIUOAD
oriqnd Aue
PasoId

euIy)

eury)

BUILD

so1e)s po
-nup pue
Auewion

0702
‘s AeN

0202
YoIRN 9

020T A1e
RUECEE W)

0c0¢
TN 6T

noyz
rexury

Sue] oerg

Suejoelrg

nruayosg
Josor
-Zuel

144

€C

(44

Ic

145

J Health Sci Surveillance Sys October 2020; Vol 8; No 4



Vali M, Mirahmadizadeh AR, Maleki Z, Goudarzi F, Abedinzade A, Ghaem H

Another important challenge in the completion of
isolation is that the nucleic acid test, as the main
means for identifying the cases, has a variable rate of
false-negative results. Therefore, even symptomatic
cases can be released and, as a result, the possibility of
controlling the prevalence of COVID-19 is weakened."
Consequently, developing better tests is a priority for
international research. With more research groups
joining the fight, some progress may occur in tracking
the patients. In this fight against COVID-19, control
measures such as isolation and contact tracing may
gain more power, thanks to the modern technology"
(Figure 2).

' i 2
R«
@ Ouarantine Tsolution

1 1

I \ \
T i z

Truwel restrictions
| /i\

l

Sucial divioncing

Figure 2: Quarantine, isolation, social distancing, and travel
restrictions are the prevention methods for COVID-19 and all can
be useful in controlling the disease.

Quarantine and Isolation

Studies have shown that the short-term negative
psychological effects of quarantine included
frustration, boredom, anger, and confusion. On the
other hand, some smaller studies have demonstrated
the long-term effects of quarantine, such as Post-
Traumatic Stress Disorder (PTSD). Generally, the
main factors affecting quarantine include its duration,
understanding the risks, frustration and boredom,
availability of resources and activities, clarity and
availability of information, financial loss, unequal
financial effects among people (e.g. those who can
work from home versus those who cannot), and social
stigma (how people react to those who have completed
their quarantine period).”>"’

A previous study estimated that COVID-19 could
be transferred from Wuhan to 369 other Chinese
cities before quarantine. The risk of COVID-19 was
expected to be >50% in 130 cities (95% CI: 89-190)
and >99% in four major metropolitan areas.'

Data modeling has suggested that four- and
seven-day isolation periods (i.e. a quarantine period
of 18-21 days) would be effective by 96.2% and
98.3%, respectively, among symptomatic people.

Moreover, the incubation period has been reported to
be significantly longer (nine days) among the patients
infected in lunch/dinner parties (e.g. gastrointestinal
infections through oral transmission) compared
to those infected through respiratory droplets and
contaminated surfaces and objects (p<<0.004). Hence,
extending the quarantine period to 18-21 days could
be effective in preventing the spread of the virus and
controlling the disease."”

A study in Singapore found that performing
quarantine combined with interventions for the
infected individuals and their family members,
workplace distancing, and school closure after
community transfer detection could significantly
reduce the number of SARS-CoV-2 infections. At
higher asymptomatic ratios, the effectiveness of the
interventions might significantly reduce, requiring
effective management and treatment as well as
preventive measures such as vaccines.?

Andrea Lombardi et al. stated that isolation of the
infected individuals and use of Personal Protective
Equipment (PPE) were the main bases for preventing
the transmission of this pathogen through respiratory
droplets. Accordingly, a 14-day quarantine was
recommended for the people from endemic areas or
those who had contact with confirmed cases. In case
an individual does not show any signs and symptoms
that are compatible with COVID-19 during this period,
one will be found not be infected with the disease
and, as a result, quarantine will be eliminated and the
individual will be able to return to the community.
Home quarantine is also available 14 days after a
positive test for patients with mild symptoms who do
not need medical attention.?’ However, acting alone
is not enough to delay the onset of the disease for
weeks or longer. After the transmission of the virus
in the community, the quarantine of symptomatic
patients may have a significant effect on the burden
of the disease.?? The findings of a prior study
revealed a significant decline in the R value after the
implementation of advanced quarantine control by the
Japanese government compared to the early stages.”

Singapore has implemented a multilateral
surveillance and containment strategy that will further
secure the case and slow down the spread. According
to a review of the first 100 cases, the mean distance
from the onset of symptoms to isolation was 5.6 days,
which decreased after approximately one month.
Rapid identification and segregation of the cases,
quarantine of close contacts, and active monitoring
of other contacts have been effective in suppressing
the spread of the disease and its consequences in other
countries that have experienced its prevalence.” A
study in China found that self-quarantine at home
should be strictly adhered to and that quarantine
should be maintained at a relatively high level to
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prevent a second outbreak.” In the same line, Rocklov
et al. stated that separation and quarantine prevented
2307 cases from infection and reduced R to 1.78. They
showed that the initial examination of all passengers
on the 3 of February 2020 revealed 76 infected
individuals during the incubation period. Examination
of all passengers and crew at the beginning of the
outbreak also prevented the passengers and the crew
from further contamination. In fact, public health
measures prevented more than 2,000 additional
cases compared to interventions.”® Yet, studies
have indicated that interventions, such as intensive
contact tracing followed by quarantine and isolation,
could effectively reduce the number of controlled
reproductions as well as the risk of transmission.”’

The results of another study in China showed
that the trend of epidemics mainly depended on the
quarantine and suspected cases. It was also reported
that the epidemics were still unresolved and that it was
important to continue strengthening the quarantine
strategies and improve tracking in China’s mainland.?
Moreover, Xinkai Zhou et al. believed that without
governmental control, the number of infected cases in
Wuhan would have risen to 7.78 million (70% of the total
population) and the number of deaths to 319,000 based
on the current death rate (4.1%). Their findings showed
that severe quarantine and travel bans significantly
reduced the prevalence of this uncontrollable disease.
Thus, similar measures should be considered by other
countries at risk of COVID-19 outbreak.”

Delays between the onset of symptoms and
segregation have played a major role in determining
whether the prevalence is controllable at RO=1.5.
For RO values of 2.5 or 3.5, if there are 40 initial
cases, tracking and distancing are only possible
when less than 1% of the transmission has occurred
before the onset of symptoms. In most scenarios,
contact detection and isolation are very effective in
controlling the new COVID-19 outbreak within three
months. According to the model proposed by Helol et
al., pre-symptomatic transmission, even at moderate
percentages (15-30%), has a significant effect on the
likelihood of control.*

Social Distancing and Travel Restrictions

It was important for Chinese authorities to
assess how long it would take to prevent and control
COVID-19 and how costly it would be. With the most
limited measures, the prevalence of the disease was
expected to peak in two weeks (from January 23,
2020). Nonetheless, by imposing travel restrictions
to Beijing, the number of infected people in this city
decreased by 91.14% within seven days.”’

Siqi Ai et al. observed a significant relationship
between the population movement and the number of
COVID-19 cases. Further analysis showed that if the

city closure policy had been implemented two days
earlier, it would have been possible to prevent 1420 cases
(95% CI: 1059-1833). On the other hand, if it had been
implemented two days later, 1462 more cases would have
been infected (95% CI: 1090-1886). Hence, population
movement might be one of the main drivers of COVID-
19 transmission in China, and the city closure policy has
been effective in preventing the epidemic.’!

Asami Anzai et al. estimated that 226 cases expired
(95% CI: 86-449) from 28 January to 7 February
2020, representing a 70.4% decrease compared to the
incorrect scenario. Therefore, the decision to control
the volume of travels through restrictions on the
freedom of movement must be balanced regarding the
estimated epidemiological impact and the expected
economic outcome *.

Matteo Chinazzi maintained that at the beginning
of the travel ban on Wuhan on 23 January 2020, most
Chinese cities had already received many infected
travellers. Travel quarantine delayed the overall
progression of the disease for only three to five days in
China’s mainland, but it had a more significant impact
on an international scale where imports fell by nearly
80% by mid-February. The results of the modelling
also showed that the 90% sustainable travel restriction
within the country and from China’s mainland only
moderately affected the epidemic pathway unless it
was accompanied by a 50% or higher reduction in the
community transmission.* Researchers have found
that the combination of home quarantine and social
distancing among the people aged above 70 years for
a three to four-month period would reduce mortality
and demand for healthcare services during spring and
summer. However, it would still result in 260,000
deaths and a health system’s inability to cope.*

Reducing the actual rate of new daily
contaminations (actual daily growth rate of the reported
cases; infection rate in short) from the current value
of 30-35% in the US to 10% can be very effective in
preventing the spread of the virus. In Germany, severe
restrictions for closing any public events, schools, and
universities might have helped reduce the growth rate
of the reported cases to below 30%. Yet, reduction in
the infection rate from 30% to 15% does not imply the
elimination of social distancing. Since the routes of
infection are not known in details, it is likely that such
a significant reduction in the infection rate will only be
achieved if social distancing is fully achieved because
there are other cases in addition to personal contacts.
For instance, smear infections (e.g. in shops or other
places) cannot be easily affected by social distancing.*

Discussion

This study aimed to examine the impacts of quarantine,
isolation, and social distancing on reduction of
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COVID-19 disease.

Quarantine and Isolation

Due to the fact that the secondary transmission of
COVID-19 occurs at least two days before the onset
of symptoms, challenges such as virus transmission
by asymptomatic people or those with false-negative
results can decrease the efficacy of isolation. These
results were consistent with the findings of the studies
conducted by Glasser and Niud.** %’

The results of this study showed that the short-
and long-term adverse effects of quarantine included
frustration, boredom, anger, confusion, financial loss,
unequal financial effects among people, social stigma,
and PTSD. These results were in agreement with those
obtained by Acto.*®

Undergoing four- and seven-day isolation periods
(18-21 days of quarantine) could be effective by 96.2% and
98.3%, respectively among the symptomatic individuals.
Thus, various studies have shown that extending the
quarantine period to 18-21 days would be effective in
preventing the spread of the virus and controlling the
disease. However, a longer quarantine period would
be necessary for the diseases transmitted through the
gastrointestinal tract compared to respiratory diseases.*
# Furthermore, quarantining the infected individuals
and their family members, workplace distancing, and
school closure have been identified to be effective in the
prevention of SARS-CoV-2 infection.*%#

Overall, isolation and quarantine have been
reported to be very effective in preventing the
transmission of infectious diseases, especially those
transmitted by respiratory droplets (COVID-19),
showing a considerable decline in the value of R.2*42-4¢
Self-quarantine at home was also found to be effective
in prevention of the second outbreak in China.**

Social Distancing and Travel Restrictions

Social distancing and travel restriction have been
expressed as cost-effective methods for controlling
COVID-19. In case social distancing and travel
restriction are not followed, it will take about a week
for the infection to reach its peak. By implementing
travel restrictions, however, the infection rate would
be reduced by 91.14%. These results were in line with
those of the studies performed by Tang and Bikbov.*" 4

Overall, various studies have shown that population
movements were one of the main reasons for the
transmission of 2019-nCoV infection in China. In this
regard, school closure policy and social distancing
were effective in preventing the epidemic.3* #-53

Conclusion

One of the limitations of our study was the non-English

language of some articles, which of course were few cases,
and we tried to reduce this limitation by examining the
English abstract. Another limitation of our study was the
inclusion of different types of studies, which according
to the strengths and weaknesses of each type of study
can affect the outcome of the work, which is inevitable.

In conclusion, although quarantine, isolation,
and social distancing have challenges, all the three
methods of prevention have been reported to be very
effective in preventing the transmission of infectious
diseases, especially those transmitted by respiratory
droplets, and they are very useful and cost-effective
methods for controlling the disease, which can be best
used by knowing their duration of implementation.

Acknowledgement

The authors would like to thank Ms. A. Keivanshekouh
at the Research Improvement Center of Shiraz University
of Medical Sciences for improving the use of English in
the manuscript.

Finance

The present study was financially supported by
Shiraz University of Medical Sciences (grant number:
99-01-106-22234).

Conflict of Interest: None declared.

References

1 ZhuN, Zhang D, Wang W, Li X, Yang B, Song J, et al.
A novel coronavirus from patients with pneumonia in
China, 2019. New England Journal of Medicine. 2020.

2 Wilson ME, Chen LH. Travellers give wings to novel
coronavirus (2019-nCoV). Oxford University Press;
2020.

3 Wilder-Smith A, Freedman DO. Isolation, quarantine,
social distancing and community containment: pivotal
role for old-style public health measures in the novel
coronavirus (2019-nCoV) outbreak. Journal of travel
medicine. 2020;27(2).

4  Sharma A, Folster-Holst R, Kassir M, Szepietowski
J, Jafferany M, Lotti T, et al. The effect of quarantine
and isolation for COVID-19 in general population and
dermatologic treatments. 2020;10:¢13398.

5 Aleta A, Martin-Corral D, y Piontti AP, Ajelli M,
Litvinova M, Chinazzi M, et al. Modeling the impact of
social distancing, testing, contact tracing and household
quarantine on second-wave scenarios of the COVID-19
epidemic. 2020.

6  Cetron M, Simone P. Battling 21st-century scourges
with a 14th-century toolbox. Emerging infectious
diseases. 2004;10(11):2053.

7  Parmet WE, Sinha MS. Covid-19 - The Law and Limits of

148

J Health Sci Surveillance Sys October 2020; Vol 8; No 4



Quarantine, Isolation, and social distancing on COVID-19

10

11

13

14

15

16

17

18

19

20

21

22

Quarantine. The New England journal of medicine. 2020.

Wilder-Smith A, Freedman D. Isolation, quarantine,
social distancing and community containment: pivotal
role for old-style public health measures in the novel
coronavirus (2019-nCoV) outbreak. Journal of travel
medicine. 2020;27(2):taaa020.

Sjodin H, Wilder-Smith A, Osman S, Farooq Z,
Rocklov JJE. Only strict quarantine measures can
curb the coronavirus disease (COVID-19) outbreak in
Italy, 2020. 2020;25(13):2000280.

Hollingsworth TD, Ferguson NM, Anderson RMJNm.
Will travel restrictions control the international spread
of pandemic influenza? 2006;12(5):497-9.

Penson DF, Krishnaswami S, Jules A, Seroogy
JC, McPheeters ML. Evaluation and treatment of
cryptorchidism. 2012.

Glasser JW, Hupert N, McCauley MM, Hatchett R.
Modeling and public health emergency responses:
Lessons from SARS. Epidemics. 2011;3(1):32-7.

Niud Y, Xu F. Deciphering the power of isolation in
controlling COVID-19 outbreaks. The Lancet Global
Health. 2020;8(4):e452-¢3.

http:/www.nhc.gov.cn/yzygj/s7 652m/202002/54¢la
d5c2aac45¢19eb541799bf637e9.shtml (accessed Feb
18. National Health Commission of China. The 6th
version of Chinese guidelines governing diagnosis
and treatment. 2020 [

Acton M, Bayntun C, Kirby R, Wessely S. Coronavirus:
reducing the impact of quarantine. Trends in Urology
& Men’s Health. 2020;11(2):6-8.

Chinazzi M, Davis J, Ajelli M, Gioannini C, Litvinova
M, Merler SJS. & Viboud, C.(2020). The effect of travel
restrictions on the spread of the 2019 novel coronavirus
(COVID-19) outbreak.368(6489):395.

Hafezi E, Sahab-Nagah SINN. Effects of Quarantine
during Epidemics on Mental Health and Associated
Management Strategies: A Narrative Review.
2020;23(U U U):1-19.

Du Z, Wang L, Cauchemez S, Xu X, Wang X, Cowling
BJ, et al. Risk for Transportation of Coronavirus
Disease from Wuhan to Other Cities in China. 2020.

Jiang X, Niu Y, Li X, Li L, Cai W, Chen Y, et al. Is
a 14-day quarantine period optimal for effectively
controlling coronavirus disease 2019 (COVID-19)?
medRxiv. 2020.

Koo JR, Cook AR, Park M, Sun Y, Sun H, Lim JT, et
al. Interventions to mitigate early spread of SARS-
CoV-2 in Singapore: a modelling study. The Lancet
Infectious Diseases. 2020.

Lombardi A, Bozzi G, Mangioni D, Muscatello A,
Peri AM, Taramasso L, et al. Duration of quarantine
in hospitalized patients with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection:
a question needing an answer. Journal of Hospital
Infection. 2020.

Mandal S, Bhatnagar T, Arinaminpathy N, Agarwal

23

24

25

26

27

28

29

30

31

32

33

34

35

A, Chowdhury A, Murhekar M, et al. Prudent public
health intervention strategies to control the coronavirus
disease 2019 transmission in India: A mathematical
model-based approach. Indian Journal of Medical
Research. 2020;151(2):190.

Mizumoto K, Chowell G. Transmission potential of the
novel coronavirus (COVID-19) onboard the Diamond
Princess Cruises Ship, 2020. Infectious Disease
Modelling. 2020.

Ng Y, Li Z, Chua YX, Chaw WL, Zhao Z, Er B, et
al. Evaluation of the effectiveness of surveillance and
containment measures for the first 100 patients with
COVID-19 in Singapore--January 2—February 29,
2020. 2020.

Pan J, Yao Y, Liu Z, Li M, Wang Y, Dong W, et al.
Effectiveness of control strategies for Coronavirus
Disease 2019: a SEIR dynamic modeling study.
medRxiv. 2020.

Rocklov J, Sjodin H, Wilder-Smith A. COVID-
19 outbreak on the Diamond Princess cruise ship:
estimating the epidemic potential and effectiveness
of public health countermeasures. Journal of travel
medicine. 2020;27(3).

Tang B, Wang X, Li Q, Bragazzi NL, Tang S, Xiao Y,
et al. Estimation of the transmission risk of the 2019-
nCoV and its implication for public health interventions.
Journal of clinical medicine. 2020;9(2):462.

Tang B, Xia F, Tang S, Bragazzi NL, Li Q, Sun X, et al.
The effectiveness of quarantine and isolation determine
the trend of the COVID-19 epidemics in the final phase
of the current outbreak in China. International Journal
of Infectious Diseases. 2020.

Zhou X, Wu Z, Yu R, Cao S, Fang W, Jiang Z, et al.
Modelling-based evaluation of the effect of quarantine
control by the Chinese government in the coronavirus
disease 2019 outbreak. MedRxiv. 2020.

Hellewell J, Abbott S, Gimma A, Bosse NI, Jarvis CI,
Russell TW, et al. Feasibility of controlling COVID-
19 outbreaks by isolation of cases and contacts. The
Lancet Global Health. 2020.

Huang L, Lin G, Tang L, Yu L, Zhou Z. Special
attention to nurses’ protection during the COVID-19
epidemic. BioMed Central; 2020.

Anzai A, Kobayashi T, Linton NM, Kinoshita R,
Hayashi K, Suzuki A, et al. Assessing the impact
of reduced travel on exportation dynamics of novel
coronavirus infection (COVID-19). Journal of clinical
medicine. 2020;9(2):601.

Chinazzi M, Davis JT, Ajelli M, Gioannini C, Litvinova
M, Merler S, et al. The effect of travel restrictions on
the spread of the 2019 novel coronavirus (COVID-19)
outbreak. Science. 2020;368(6489):395-400.

Mahase E. Covid-19: UK starts social distancing after
new model points to 260 000 potential deaths. British
Medical Journal Publishing Group; 2020.

Schmitt F-J. A simplified model for expected
development of the SARS-CoV-2 (Corona) spread in

J Health Sci Surveillance Sys October 2020; Vol 8; No 4

149


http://www.nhc.gov.cn/yzygj/s7

Vali M, Mirahmadizadeh AR, Maleki Z, Goudarzi F, Abedinzade A, Ghaem H

36

37

38

39

40

41

42

43

44

Germany and US after social distancing. arXiv preprint
arXiv:200310891. 2020.

Glasser JW, Hupert N, McCauley MM, Hatchett RJE.
Modeling and public health emergency responses:
lessons from SARS. 2011;3(1):32-7.

Niud Y, Xu FITLGH. Deciphering the power of isolation
in controlling COVID-19 outbreaks. 2020;8(4):e452-¢3.

Acton M, Bayntun C, Kirby R, Wessely SITiU, Health
Ms. Coronavirus: reducing the impact of quarantine.
2020;11(2):6-8.

Jiang X, Niu Y, Li X, Li L, Cai W, Chen Y, et al. Is
a 14-day quarantine period optimal for effectively
controlling coronavirus disease 2019 (COVID-19)?
2020.

Koo JR, Cook AR, Park M, Sun Y, Sun H, Lim JT, et al.
Interventions to mitigate early spread of SARS-CoV-2
in Singapore: a modelling study. 2020.

Lombardi A, Alagna L, Bozzi G, Mangioni D,
Muscatello A, Peri A, et al. Duration of quarantine
in hospitalized patients with severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) infection: a
question needing an answer. 2020;105(3):404-5.

Mandal S, Bhatnagar T, Arinaminpathy N, Agarwal
A, Chowdhury A, Murhekar M, et al. Prudent public
health intervention strategies to control the coronavirus
disease 2019 transmission in India: A mathematical
model-based approach. 2020;151(2-3):190.

Mizumoto K, Chowell GIIDM. Transmission potential
of the novel coronavirus (COVID-19) onboard the
Diamond Princess Cruises Ship, 2020. 2020.

Pan J, Yao Y, Liu Z, Li M, Wang Y, Dong W, et al.
Effectiveness of control strategies for Coronavirus

45

46

47

48

49

50

51

52

53

Disease 2019: a SEIR dynamic modeling study. 2020.

Rocklov J, Sjodin H, Wilder-Smith AJJotm. COVID-
19 outbreak on the Diamond Princess cruise ship:
estimating the epidemic potential and effectiveness
of public health countermeasures. 2020;27(3):taaa030.

Ramesh N, Siddaiah A, Joseph BJIJoO, Medicine E.
Tackling corona virus disease 2019 (COVID 19) in
workplaces. 2020;24(1):16.

Tang B, Wang X, Li Q, Bragazzi NL, Tang S, Xiao Y,
et al. Estimation of the transmission risk of the 2019-
nCoV and its implication for public health interventions.
2020;9(2):462.

Bikbov B, Bikbov A. Communication on COVID-19
to community—measures to prevent a second wave of
epidemic. 2020.

AiS,ZhuG, Tian F, Li H, Gao Y, Wu Y, et al. Population
movement, city closure and spatial transmission of the
2019-nCoV infection in China. 2020.

Anzai A, Kobayashi T, Linton NM, Kinoshita R,
Hayashi K, Suzuki A, et al. Assessing the impact
of reduced travel on exportation dynamics of novel
coronavirus infection (COVID-19). 2020;9(2):601.

Chinazzi M, Davis JT, Ajelli M, Gioannini C, Litvinova
M, Merler S, et al. The effect of travel restrictions on
the spread of the 2019 novel coronavirus (COVID-19)
outbreak. 2020;368(6489):395-400.

Schmitt F-JJapa. A simplified model for expected
development of the SARS-CoV-2 (Corona) spread in
Germany and US after social distancing. 2020.

Lee VJ, Chiew CJ, Khong WXJJoTM. Interrupting
transmission of COVID-19: lessons from containment
efforts in Singapore. 2020;27(3):taaa039.

150

J Health Sci Surveillance Sys October 2020; Vol 8; No 4



