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 Abstract                           
Background: The new Corona virus disease (COVID-19) 
appeared in Wuhan, China in December 2019. Methods, such 
as quarantine, isolation, and social distancing, if implemented 
properly, can help prevent the transmission of the disease. This 
study aimed to examine the effects of quarantine, isolation, and 
social distancing on the prevention of COVID-19.
Methods: In this systematic review, EMBASE (Elsevier, 2018), 
MEDLINE (National Library of Medicine, 2018), Scopus, 
ProQuest, Web of Science (Clarivate Analytics, 2018b), and 
Google Scholar databases were searched for the studies published 
prior to 10 April 2020. The search and data extraction were 
conducted by two authors and to check and control the quality 
of the articles, we used the Newcastle-Ottawa checklist.
Results: Based on the inclusion criteria, 24 out of the 768 
primarily screened studies were finally assessed. Studies showed 
that the short-term negative psychological effects of quarantine 
included frustration, boredom, anger, and confusion. Nonetheless, 
extending the adult quarantine period to 18-21 days could be 
effective in preventing the spread of the virus and controlling 
the disease. Moreover, the decision to control the people’s travels 
through restrictions on freedom of movement must be balanced 
regarding the estimated epidemiological impact and the expected 
economic outcome.
Conclusion: Although isolation, quarantine, and social distancing 
all have challenges, they are very useful methods for controlling 
the disease, which can be best used by knowing their duration 
of implementation.
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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 

period and R0 value. SARS looked scary at the time, 
even scarier than the COVID-19,1, 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.3 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,4 and 
social distancing.5 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.6 In contrast, ‘isolation’ 
refers to a way to separate the people who are infected 
with the disease.7 ‘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.8 All these measures are 
currently being used on an unprecedented scale in China.3 
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.9, 10 
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.7

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 

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).11 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.12 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.13  

Table 1: Newcastle-Ottawa Quality Assessment Form for Cohort Studies
QualityTotalOutcomeComparabilitySelectionAuthor (year)
Good6213Michele Acton, March/April 2020
Good6213Siqi Ai, February 5, 2020
Good6213Asami Anzai, 24 February 2020
Good6213Matteo Chinazzi, 24 April 2020
Fair5212Zhanwei Du, 5, May 2020
Good6213Joel Hellewell, April 2020
Good6114Xue Jiang, March 18, 2020
Good6213Joel R Koo, March 23, 2020
Fair5212Jean Christophe Lagier, 12 March 2020
Good6213Qianying Lin, 27 February 2020
Good6114Zhihua Liu, 8 March 2020
Fair5311Andrea Lombardi, 2 March 2020
Fair5212Elisabeth Mahase, 17 March 2020
Good6213Benjamin F. Maier, February 19 ,2020
Good6213Sandip Mandal, February & March 2020
Good6213Kenji Mizumoto, 29 February 2020
Good6213Yixiang Ng, March 13, 2020
Good6213Ginger E. Nicol, 2020
Good6114Jinhua Pan, February 23, 2020
Good6213Rocklöv J, 2020
Good6213Franz-Josef Schmitt, 25 Mar 2020
Good6114BiaoTang, 7 February 2020
Good6213Biao Tang, 6 March 2020
Good6114Xinkai Zhou, May 8, 2020



141 

Quarantine, Isolation, and social distancing on COVID-19 

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

Ta
bl

e 
2:

 T
he

 li
st

 o
f t

he
 fe

at
ur

es
 o

f t
he

 a
rt

ic
le

s o
bt

ai
ne

d
N

um
-

be
r

A
ut

ho
rs

Ye
ar

C
ou

nt
ry

Ty
pe

 o
f 

pr
ev

en
tio

n 
St

ud
y 

du
ra

-
tio

n
A

im
 o

f s
tu

dy
Fi

nd
in

gs
Po

pu
la

tio
n

Ty
pe

 o
f s

tu
dy

1
M

ic
he

le
 

A
ct

on
M

ar
ch

/
A

pr
il 

20
20

U
ni

te
d 

K
in

gd
om

Q
ua

ra
nt

in
e

O
n 

th
e 

26
th

 
Fe

br
ua

ry
 2

02
0

R
ed

uc
in

g 
th

e 
im

pa
ct

 o
f q

ua
ra

nt
in

e 
in

 
th

e 
C

or
on

av
ir

us
St

ud
ie

s s
ho

w
 th

at
 th

e 
sh

or
t-t

er
m

 n
eg

at
iv

e 
ps

yc
ho

-
lo

gi
ca

l i
m

pa
ct

 o
f q

ua
ra

nt
in

e 
in

cl
ud

es
 fr

us
tr

at
io

n,
 

bo
re

do
m

, a
ng

er
 a

nd
 c

on
fu

si
on

.
So

m
e 

sm
al

le
r s

tu
di

es
 a

ls
o 

sh
ow

 th
at

 lo
ng

-te
rm

 im
-

pa
ct

s, 
su

ch
 a

s P
TS

D
 sy

m
pt

om
s, 

ca
n 

be
 a

 re
su

lt 
of

 
qu

ar
an

tin
e 

- a
lth

ou
gh

 th
ey

 d
o 

no
t a

lw
ay

s n
ec

es
sa

ri
ly

 
m

ee
t c

rit
er

ia
 fo

r P
TS

D
 d

ia
gn

os
is

.

G
en

er
al

 p
op

ul
at

io
n

M
ee

tin
g 

re
po

rt

2
Si

qi
 A

i
Fe

br
ua

ry
 

5,
 2

02
0

C
hi

na
C

ity
 c

lo
su

re
 

po
lic

y
Ja

nu
ar

y 
31

, 
20

20
W

e 
ex

am
in

ed
 th

e 
eff

ec
ts

 o
f p

op
ul

at
io

n 
ou

tfl
ow

 fr
om

 W
uh

an
 o

n 
th

e 
20

19
-n

C
oV

 
tr

an
sm

is
si

on
 in

 o
th

er
 p

ro
vi

nc
es

 a
nd

 
ci

tie
s o

f C
hi

na
, a

s w
el

l a
s t

he
 im

pa
ct

s o
f 

th
e 

ci
ty

 c
lo

su
re

 in
 W

uh
an

.

O
ur

 fi
nd

in
gs

 su
gg

es
t t

ha
t p

op
ul

at
io

n 
m

ov
em

en
t 

m
ig

ht
 b

e 
on

e 
im

po
rt

an
t t

rig
ge

r o
f t

he
 2

01
9-

nC
oV

 
in

fe
ct

io
n 

tr
an

sm
is

si
on

 in
 C

hi
na

, a
nd

 th
e 

po
lic

y 
of

 
ci

ty
 c

lo
su

re
 is

 e
ffe

ct
iv

e 
to

 p
re

ve
nt

 th
e 

ep
id

em
ic

.

N
um

be
r o

f 2
01

9-
nC

oV
 c

as
es

 p
er

 u
ni

t 
ou

tfl
ow

 p
op

ul
at

io
n

Ec
ol

og
ic

3
A

sa
m

i 
A

nz
ai

24
 F

eb
-

ru
ar

y 
20

20

Ja
pa

n
R

ed
uc

tio
n 

in
 tr

av
el

 
vo

lu
m

e

Ja
nu

ar
y 

an
d 

Fe
br

ua
ry

 2
02

0
A

ss
es

si
ng

 th
e 

Im
pa

ct
 o

f R
ed

uc
ed

 T
ra

ve
l 

on
 E

xp
or

ta
tio

n 
D

yn
am

ic
s o

f N
ov

el
 

C
or

on
av

ir
us

 In
fe

ct
io

n 
(C

O
V

ID
-1

9)

Fr
om

 2
8 

Ja
nu

ar
y 

to
 7

 F
eb

ru
ar

y2
02

0,
 w

e 
es

tim
at

ed
 

th
at

 2
26

 e
xp

or
te

d 
ca

se
s (

95
%

 c
on

fid
en

ce
 in

te
rv

al
: 

86
,4

49
) w

er
e 

pr
ev

en
te

d,
 c

or
re

sp
on

di
ng

 to
 a

 7
0.

4%
 

re
du

ct
io

n 
in

 in
ci

de
nc

e 
co

m
pa

re
d 

to
 th

e 
co

un
te

rf
ac

-
tu

al
 sc

en
ar

io
.

co
nfi

rm
ed

 c
as

es
 w

ith
 

C
O

V
ID

-1
9 

in
fe

ct
io

n 
di

ag
no

se
d 

ou
ts

id
e 

C
hi

na

M
od

el
in

g

4
M

at
te

o 
C

hi
na

zz
i

24
 A

pr
il 

20
20

C
hi

na
Tr

av
el

 re
-

st
ric

tio
ns

23
 Ja

nu
ar

y 
20

20
Th

e 
eff

ec
t o

f t
ra

ve
l r

es
tr

ic
tio

ns
 o

n 
th

e 
sp

re
ad

 o
f t

he
 2

01
9 

no
ve

l c
or

on
av

ir
us

 
(C

O
V

ID
-1

9)
 o

ut
br

ea
k

M
od

el
in

g 
re

su
lts

 in
di

ca
te

 th
at

 su
st

ai
ne

d 
90

%
 tr

av
el

 
re

st
ric

tio
ns

 to
 a

nd
 fr

om
 m

ai
nl

an
d 

C
hi

na
 o

nl
y 

m
od

-
es

tly
 a

ffe
ct

 th
e 

ep
id

em
ic

 tr
aj

ec
to

ry
 u

nl
es

s c
om

bi
ne

d 
w

ith
 a

 5
0%

 o
r h

ig
he

r r
ed

uc
tio

n 
of

 tr
an

sm
is

si
on

 in
 

th
e 

co
m

m
un

ity
.

C
as

es
 w

ith
 C

O
V

-
ID

-1
9 

in
fe

ct
io

n 
di

ag
-

no
se

d

M
od

el
in

g

5
Zh

an
w

ei
 

D
u

5,
 M

ay
 

20
20

C
hi

na
Q

ua
ra

nt
in

e
Ja

nu
ar

y 
23

, 
20

20
R

is
k 

fo
r T

ra
ns

po
rt

at
io

n 
of

 C
or

on
av

ir
us

 
D

is
ea

se
 fr

om
 W

uh
an

 to
 O

th
er

 C
iti

es
 in

 
C

hi
na

O
n 

Ja
nu

ar
y 

23
, 2

02
0,

 C
hi

na
 q

ua
ra

nt
in

ed
 W

uh
an

 
to

 c
on

ta
in

 c
or

on
av

ir
us

 d
is

ea
se

 (C
O

V
ID

-1
9)

. W
e 

es
tim

at
ed

 th
e 

pr
ob

ab
ili

ty
 o

f t
ra

ns
po

rt
at

io
n 

of
 

C
O

V
ID

-1
9 

fr
om

 W
uh

an
 to

 3
69

 o
th

er
 c

iti
es

 in
 C

hi
na

 
be

fo
re

 th
e 

qu
ar

an
tin

e.
 E

xp
ec

te
d 

C
O

V
ID

-1
9 

ris
k 

is
 

>5
0%

 in
 1

30
 (9

5%
 C

I 8
9–

19
0)

 c
iti

es
 a

nd
 >

99
%

 in
 

th
e 

4 
la

rg
es

t m
et

ro
po

lit
an

 a
re

as
.

C
as

es
 w

ith
 C

O
V

-
ID

-1
9 

in
fe

ct
io

n 
di

ag
-

no
se

d

Ec
ol

og
ic

6
Jo

el
 H

el
-

le
w

el
l

A
pr

il 
20

20
U

ni
te

d 
K

in
gd

om
Is

ol
at

io
n 

of
 

ca
se

s a
nd

 
co

nt
ac

ts

20
20

Fe
as

ib
ili

ty
 o

f c
on

tro
lli

ng
 C

O
V

ID
-1

9 
ou

tb
re

ak
s b

y 
is

ol
at

io
n 

of
 c

as
es

 a
nd

 
co

nt
ac

ts

Th
e 

de
la

y 
be

tw
ee

n 
sy

m
pt

om
 o

ns
et

 a
nd

 is
ol

at
io

n 
ha

d 
th

e 
la

rg
es

t r
ol

e 
in

 d
et

er
m

in
in

g 
w

he
th

er
 a

n 
ou

tb
re

ak
 

w
as

 c
on

tro
lla

bl
e 

w
he

n 
R0

 w
as

 1
·5

. F
or

 R
0 

va
lu

es
 

of
 2

·5
 o

r 3
·5

, i
f t

he
re

 w
er

e 
40

 in
iti

al
 c

as
es

, c
on

ta
ct

 
tr

ac
in

g 
an

d 
is

ol
at

io
n 

w
er

e 
on

ly
 p

ot
en

tia
lly

 fe
as

ib
le

 
w

he
n 

le
ss

 th
an

 1
%

 o
f t

ra
ns

m
is

si
on

 o
cc

ur
re

d 
be

fo
re

 
sy

m
pt

om
 o

ns
et

.
In

 H
el

le
w

el
l a

nd
 c

ol
le

ag
ue

s’
 m

od
el

, t
ra

ns
m

is
si

on
 

be
fo

re
 sy

m
pt

om
s, 

ev
en

 w
he

n 
th

e 
pe

rc
en

ta
ge

 is
 m

od
-

er
at

e,
 a

t 1
5–

30
%

, h
ad

 a
 m

ar
ke

d 
eff

ec
t o

n 
pr

ob
ab

ili
ty

 
to

 c
on

tro
l

ca
se

s w
ith

 C
O

V
-

ID
-1

9 
in

fe
ct

io
n 

di
ag

-
no

se
d

M
od

el
in

g



142 

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

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

7
X

ue
 Ji

an
g

M
ar

ch
 

18
, 2

02
0

C
hi

na
Q

ua
ra

nt
in

e
Ja

nu
ar

y 
1 

an
d 

Fe
br

ua
ry

 2
5,

 
20

20

Is
 a

 1
4-

da
y 

qu
ar

an
tin

e 
pe

rio
d 

op
tim

al
 

fo
r e

ffe
ct

iv
el

y 
co

nt
ro

lli
ng

 c
or

on
av

ir
us

 
di

se
as

e 
20

19
 (C

O
V

ID
-1

9)
?

D
at

a 
m

od
el

in
g 

su
gg

es
te

d 
th

at
 if

 a
du

lts
 ta

ke
 a

n 
ex

tr
a 

4-
da

y 
or

 7
-d

ay
 o

f i
so

la
tio

n 
(i.

e.
, a

 q
ua

ra
nt

in
e 

pe
rio

d 
of

 1
8 

or
 2

1 
da

ys
), 

96
.2

%
 o

r 9
8.

3%
, r

es
pe

ct
iv

el
y,

 o
f 

th
e 

pe
op

le
 w

ho
 a

re
 d

ev
el

op
in

g 
sy

m
pt

om
s w

ill
 b

e 
m

or
e 

eff
ec

tiv
el

y 
qu

ar
an

tin
ed

. P
at

ie
nt

s t
ra

ns
m

itt
ed

 
vi

a 
lu

nc
h/

di
nn

er
 p

ar
tie

s (
i.e

., 
ga

st
ro

in
te

st
in

al
 tr

ac
t 

in
fe

ct
io

n 
th

ro
ug

h 
or

al
 tr

an
sm

is
si

on
) h

ad
 a

 si
gn

ifi
-

ca
nt

ly
 lo

ng
er

 in
cu

ba
tio

n 
pe

rio
d 

(9
-d

ay
) t

ha
n 

ot
he

r 
ad

ul
ts

 tr
an

sm
itt

ed
 v

ia
 re

sp
ir

at
or

y 
dr

op
le

ts
 o

r c
on

-
ta

m
in

at
ed

 su
rf

ac
es

 a
nd

 o
bj

ec
ts

 (P
<0

.0
04

). 

20
15

 C
ov

id
-1

9 
ca

se
s

M
od

el
in

g

8
Jo

el
 R

 
K

oo
M

ar
ch

 
23

, 2
02

0
Si

ng
a-

po
re

 Is
ol

at
io

n 
m

ea
su

re
s 

fo
r i

nf
ec

te
d 

in
di

vi
du

al
s 

an
d 

qu
ar

-
an

tin
in

g 
of

 fa
m

ily
 

m
em

be
rs

; 
qu

ar
an

tin
e 

pl
us

 sc
ho

ol
 

cl
os

ur
e;

 
qu

ar
an

-
tin

e 
pl

us
 

w
or

kp
la

ce
 

di
st

an
ci

ng
; 

an
d 

qu
ar

an
-

tin
e,

 sc
ho

ol
 

cl
os

ur
e,

 a
nd

 
w

or
kp

la
ce

 
di

st
an

ci
ng

20
20

In
te

rv
en

tio
ns

 to
 m

iti
ga

te
 e

ar
ly

 sp
re

ad
 o

f 
SA

R
S-

C
oV

-2
 in

 S
in

ga
po

re
Im

pl
em

en
tin

g 
th

e 
co

m
bi

ne
d 

in
te

rv
en

tio
n 

of
 q

ua
ra

n-
tin

in
g 

in
fe

ct
ed

 in
di

vi
du

al
s a

nd
 th

ei
r f

am
ily

 m
em

-
be

rs
, w

or
kp

la
ce

 d
is

ta
nc

in
g,

 a
nd

 sc
ho

ol
 c

lo
su

re
 o

nc
e 

co
m

m
un

ity
 tr

an
sm

is
si

on
 h

as
 b

ee
n 

de
te

ct
ed

 c
ou

ld
 

su
bs

ta
nt

ia
lly

 re
du

ce
 th

e 
nu

m
be

r o
f S

A
R

S-
C

oV
-2

 
in

fe
ct

io
ns

. 

C
as

es
 w

ith
 C

O
V

-
ID

-1
9 

in
fe

ct
io

n 
di

ag
-

no
se

d

M
od

el
in

g

9
Je

an
 

C
hr

is
-

to
ph

e 
La

gi
er

12
 M

ar
ch

 
20

20
Fr

an
ce

Q
ua

ra
nt

in
e

20
20

Te
st

in
g 

th
e 

re
pa

tr
ia

te
d 

fo
r S

A
R

S-
C

ov
2:

 
Sh

ou
ld

 la
bo

ra
to

ry
-b

as
ed

 q
ua

ra
nt

in
e 

re
pl

ac
e 

tr
ad

iti
on

al
 q

ua
ra

nt
in

e?

O
pt

im
is

in
g 

ou
r p

ro
ce

du
re

s r
ed

uc
es

 a
nx

ie
ty

 a
nd

 
re

as
su

re
s t

he
 p

op
ul

at
io

n 
an

d 
de

ci
si

on
 m

ak
er

s.
33

7 
pa

ss
en

ge
rs

Ep
id

em
io

lo
gy

 
st

ud
y

10
Q

ia
ny

in
g 

Li
n

27
 F

eb
-

ru
ar

y 
20

20

C
hi

na
Tr

av
el

 re
-

st
ric

tio
n

24
 F

eb
ru

ar
y 

20
20

A
 c

on
ce

pt
ua

l m
od

el
 fo

r t
he

 c
or

on
av

ir
us

 
di

se
as

e 
20

19
 ( 

C
O

V
ID

 -1
9)

 o
ut

br
ea

k 
in

 
W

uh
an

, C
hi

na
 w

ith
 in

di
vi

du
al

 re
ac

tio
n 

an
d 

go
ve

rn
m

en
ta

l a
ct

io
n

W
e 

pr
op

os
e 

co
nc

ep
tu

al
 m

od
el

s f
or

 th
e 

C
O

V
ID

-1
9 

ou
tb

re
ak

 in
 W

uh
an

 w
ith

 th
e 

co
ns

id
er

at
io

n 
of

 in
-

di
vi

du
al

 b
eh

av
io

ur
al

 re
ac

tio
n 

an
d 

go
ve

rn
m

en
ta

l 
ac

tio
ns

, e
.g

., 
ho

lid
ay

 e
xt

en
si

on
, t

ra
ve

l r
es

tr
ic

tio
n,

 
ho

sp
ita

lis
at

io
n 

an
d 

qu
ar

an
tin

e.

G
en

er
al

 p
op

ul
at

io
n

M
od

el
in

g

11
Zh

ih
ua

 
Li

u
8 

M
ar

ch
 

20
20

Fr
an

ce
Is

ol
at

io
n,

 
qu

ar
an

tin
e,

 
an

d 
pu

bl
ic

 
cl

os
in

gs

31
 Ja

nu
-

ar
y2

02
0

U
nd

er
st

an
di

ng
 U

nr
ep

or
te

d 
C

as
es

 in
 

th
e 

C
O

V
ID

-1
9 

Ep
id

em
ic

 O
ut

br
ea

k 
in

 
W

uh
an

, C
hi

na
, a

nd
 th

e 
Im

po
rt

an
ce

 o
f 

M
aj

or
 P

ub
lic

 H
ea

lth
 In

te
rv

en
tio

ns

W
e 

ob
se

rv
e 

th
at

 p
ub

lic
 h

ea
lth

 m
ea

su
re

s, 
su

ch
 a

s 
is

ol
at

io
n,

 q
ua

ra
nt

in
e,

 a
nd

 p
ub

lic
 c

lo
si

ng
s, 

gr
ea

tly
 

re
du

ce
 th

e 
fin

al
 si

ze
 o

f t
he

 e
pi

de
m

ic
, a

nd
 m

ak
e 

th
e 

tu
rn

in
g 

po
in

t m
uc

h 
ea

rli
er

 th
an

 w
ith

ou
t t

he
se

 
m

ea
su

re
s. 

C
on

fir
m

ed
 c

as
es

 a
nd

 
M

or
ta

lit
y 

ca
se

s f
or

 
W

uh
an

 C
O

V
ID

-1
9

M
od

el
in

g



143 

Quarantine, Isolation, and social distancing on COVID-19 

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

12
A

nd
re

a 
Lo

m
ba

rd
i

2 
M

ar
ch

 
20

20
Ita

ly
Is

ol
at

io
n 

an
d 

qu
ar

an
-

tin
e

20
20

D
ur

at
io

n 
of

 q
ua

ra
nt

in
e 

in
 h

os
pi

ta
liz

ed
 

pa
tie

nt
s w

ith
 se

ve
re

 a
cu

te
 re

sp
ir

at
or

y 
sy

nd
ro

m
e 

co
ro

na
vi

ru
s 2

 (S
A

R
S-

C
oV

-2
) 

in
fe

ct
io

n

Is
ol

at
io

n 
of

 th
os

e 
aff

ec
te

d 
an

d 
th

e 
us

e 
of

 p
er

so
na

l 
pr

ot
ec

tiv
e 

eq
ui

pm
en

t (
PP

E)
 a

re
 th

e 
m

ai
ns

ta
y 

to
 

bl
oc

k 
tr

an
sm

is
si

on
 o

f t
hi

s p
at

ho
ge

n,
 w

hi
ch

 is
 p

re
-

su
m

ed
 th

ro
ug

h 
re

sp
ir

at
or

y 
dr

op
le

ts
. A

 1
4 

da
ys

 q
ua

r-
an

tin
e 

is
 a

pp
lie

d 
to

 su
bj

ec
ts

 c
om

in
g 

fr
om

 e
nd

em
ic

 
ar

ea
s o

r w
ho

 h
ad

 c
on

ta
ct

 w
ith

 c
on

fir
m

ed
 c

as
es

. I
t 

is
 a

ss
um

ed
 th

at
, i

f i
n 

th
is

 p
er

io
d 

th
e 

su
bj

ec
t d

oe
s 

no
t d

ev
el

op
 a

ny
 si

gn
 o

r s
ym

pt
om

s c
om

pa
tib

le
 w

ith
 

C
O

V
ID

 1
9,

 h
e 

is
 n

ot
 in

fe
ct

ed
 a

nd
 th

us
 th

e 
qu

ar
an

-
tin

e 
ca

n 
be

 re
m

ov
ed

, a
nd

 th
e 

su
bj

ec
t r

et
ur

ne
d 

to
 

th
e 

co
m

m
un

ity
. D

om
ic

ili
ar

y 
qu

ar
an

tin
e 

of
 1

4 
da

ys
 

si
nc

e 
a 

po
si

tiv
e 

te
st

 is
 a

pp
lie

d 
al

so
 fo

r p
at

ie
nt

s w
ith

 
a 

di
ag

no
se

d 
m

ild
 d

is
ea

se
 w

ho
 d

id
 n

ot
 n

ee
d 

m
ed

ic
al

 
su

pp
or

t. 

C
on

fir
m

ed
 c

as
es

 
C

O
V

ID
-1

9
an

sw
er

 to
 

qu
es

tio
n 

13
El

is
ab

et
h 

M
ah

as
e

17
 M

ar
ch

 
20

20
U

ni
te

d 
K

in
gd

om
So

ci
al

 d
is

-
ta

nc
in

g
20

20
so

ci
al

 d
is

ta
nc

in
g 

af
te

r n
ew

 m
od

el
 p

oi
nt

s 
to

 2
60

 0
00

 p
ot

en
tia

l d
ea

th
s i

n 
C

ov
id

-1
9

Th
e 

re
se

ar
ch

er
s f

ou
nd

 th
at

 th
e 

fir
st

 p
la

n—
co

m
bi

n-
in

g 
ho

m
e 

is
ol

at
io

n 
of

 c
as

es
 a

nd
 so

ci
al

 d
is

ta
nc

in
g 

of
 

pe
op

le
 o

ve
r 7

0—
w

ou
ld

 le
ad

 to
 a

 p
ea

k 
ov

er
 a

 th
re

e 
to

 fo
ur

 m
on

th
 p

er
io

d 
du

ri
ng

 th
e 

sp
ri

ng
 a

nd
 su

m
m

er
 

an
d 

w
ou

ld
 re

du
ce

 h
ea

lth
ca

re
 d

em
an

d 
an

d 
de

at
hs

, b
ut

 
it 

w
ou

ld
 st

ill
 re

su
lt 

in
 2

60
 0

00
 d

ea
th

s a
nd

 a
 h

ea
lth

 
sy

st
em

 u
na

bl
e 

to
 c

op
e.

En
tir

e 
po

pu
la

tio
n

N
EW

S

14
B

en
ja

m
in

 
F.

 M
ai

er
Fe

br
ua

ry
 

19
 ,2

02
0

C
hi

na
Is

ol
at

io
n 

an
d 

qu
ar

an
-

tin
e

20
 Ja

nu
ar

y 
20

20
 to

 1
0 

M
ar

ch
 2

02
0

Eff
ec

tiv
ec

on
ta

in
m

en
te

xp
la

in
ss

ub
-e

xp
o

ne
nt

ia
lg

ro
w

th
in

co
nfi

rm
ed

ca
se

so
fr

ec
en

t
C

O
V

ID
-1

9 
ou

tb
re

ak
in

M
ai

nl
an

dC
hi

na

W
e 

sh
ow

 th
at

 th
e 

ob
se

rv
ed

 sc
al

in
g 

la
w

 is
 a

 d
ire

ct
 

co
ns

eq
ue

nc
e 

of
 c

on
ta

in
m

en
t p

ol
ic

ie
s t

ha
t e

ffe
ct

iv
el

y 
de

pl
et

e 
th

e 
su

sc
ep

tib
le

 p
op

ul
at

io
n.

 T
o 

th
is

 e
nd

 w
e 

in
tro

du
ce

 a
 p

ar
si

m
on

io
us

 m
od

el
 th

at
 c

ap
tu

re
s b

ot
h,

 
qu

ar
an

tin
e 

of
 sy

m
pt

om
at

ic
 in

fe
ct

ed
 in

di
vi

du
al

s 
as

 w
el

l a
s p

op
ul

at
io

n 
w

id
e 

is
ol

at
io

n 
in

 re
sp

on
se

 
to

 m
iti

ga
tio

n 
po

lic
ie

s o
r b

eh
av

io
ra

l c
ha

ng
es

. F
or

 a
 

w
id

e 
ra

ng
e 

of
 p

ar
am

et
er

s, 
th

e 
m

od
el

 re
pr

od
uc

es
 th

e 
ob

se
rv

ed
 sc

al
in

g 
la

w
 in

 c
on

fir
m

ed
 c

as
es

 a
nd

 e
x-

pl
ai

ns
 th

e 
ob

se
rv

ed
 e

xp
on

en
ts

. 

co
nfi

rm
ed

 c
as

es
 o

f 
C

O
V

ID
-1

9
M

od
el

in
g

15
Sa

nd
ip

 
M

an
da

l
Fe

br
ua

ry
 

&
 M

ar
ch

 
20

20

In
di

a
R

es
tr

ic
tio

ns
 

on
 tr

av
el

 &
 

qu
ar

an
tin

e

20
20

Th
e 

ob
je

ct
iv

es
 o

f t
hi

s s
tu

dy
 w

er
e 

to
 

fin
d 

ou
t i

f i
t w

as
 p

os
si

bl
e 

to
 p

re
ve

nt
, o

r 
de

la
y,

 th
e 

lo
ca

l o
ut

br
ea

ks
 o

f C
O

V
ID

-1
9 

th
ro

ug
h 

re
st

ric
tio

ns
 o

n 
tr

av
el

 fr
om

 
ab

ro
ad

 a
nd

 if
 th

e 
vi

ru
s h

as
 a

lre
ad

y 
es

ta
bl

is
he

d 
in

-c
ou

nt
ry

 tr
an

sm
is

si
on

, t
o 

w
ha

t e
xt

en
t w

ou
ld

 it
s i

m
pa

ct
 b

e 
m

iti
ga

t-
ed

 th
ro

ug
h 

qu
ar

an
tin

e 
of

 sy
m

pt
om

at
ic

 
pa

tie
nt

s?

Po
rt-

of
-e

nt
ry

-b
as

ed
 e

nt
ry

 sc
re

en
in

g 
of

 tr
av

el
le

rs
 

w
ith

 su
gg

es
tiv

e 
cl

in
ic

al
 fe

at
ur

es
 a

nd
 fr

om
 C

O
V

ID
-

19
-a

ffe
ct

ed
 c

ou
nt

rie
s, 

w
ou

ld
 a

ch
ie

ve
 m

od
es

t d
el

ay
s 

in
 th

e 
in

tro
du

ct
io

n 
of

 th
e 

vi
ru

s i
nt

o 
th

e 
co

m
m

un
ity

. 
A

ct
in

g 
al

on
e,

 h
ow

ev
er

, s
uc

h 
m

ea
su

re
s w

ou
ld

 b
e 

in
-

su
ffi

ci
en

t t
o 

de
la

y 
th

e 
ou

tb
re

ak
 b

y 
w

ee
ks

 o
r l

on
ge

r. 
O

nc
e 

th
e 

vi
ru

s e
st

ab
lis

he
s t

ra
ns

m
is

si
on

 w
ith

in
 th

e 
co

m
m

un
ity

, q
ua

ra
nt

in
e 

of
 sy

m
pt

om
at

ic
s m

ay
 h

av
e 

a 
m

ea
ni

ng
fu

l i
m

pa
ct

 o
n 

di
se

as
e 

bu
rd

en
. M

od
el

 p
ro

-
je

ct
io

ns
 a

re
 su

bj
ec

t t
o 

su
bs

ta
nt

ia
l u

nc
er

ta
in

ty
 a

nd
 

ca
n 

be
 fu

rt
he

r r
efi

ne
d 

as
 m

or
e 

is
 u

nd
er

st
oo

d 
ab

ou
t 

th
e 

na
tu

ra
l h

is
to

ry
 o

f i
nf

ec
tio

n 
of

 th
is

 n
ov

el
 v

ir
us

. 
A

s a
 p

ub
lic

 h
ea

lth
 m

ea
su

re
, h

ea
lth

 sy
st

em
 a

nd
 c

om
-

m
un

ity
 p

re
pa

re
dn

es
s w

ou
ld

 b
e 

cr
iti

ca
l t

o 
co

nt
ro

l 
an

y 
im

pe
nd

in
g 

sp
re

ad
 o

f C
O

V
ID

-1
9 

in
 th

e 
co

un
tr

y.

co
ro

na
vi

ru
s d

is
ea

se
 

20
19

 tr
an

sm
is

si
on

 in
 

In
di

a

M
od

el
in

g



144 

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

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

16
K

en
ji 

M
i-

zu
m

ot
o

29
 F

eb
-

ru
ar

y 
20

20

Th
e 

D
ia

m
on

d 
Pr

in
ce

ss
 

Sh
ip

Q
ua

ra
nt

in
e

Ja
nu

ar
y 

an
d 

Fe
br

ua
ry

 2
02

0
Tr

an
sm

is
si

on
 p

ot
en

tia
l o

f t
he

 n
ov

el
 

co
ro

na
vi

ru
s o

nb
oa

rd
 th

e 
di

am
on

d 
Pr

in
-

ce
ss

 C
ru

is
es

 S
hi

p

O
ur

 fi
nd

in
gs

 su
gg

es
t t

ha
t R

 t 
de

cr
ea

se
d 

su
bs

ta
nt

ia
lly

 
co

m
pa

re
d 

to
 v

al
ue

s d
ur

in
g 

th
e 

ea
rly

 p
ha

se
 a

ft
er

 th
e 

Ja
pa

ne
se

 g
ov

er
nm

en
t i

m
pl

em
en

te
d 

an
 e

nh
an

ce
d 

qu
ar

an
tin

e 
co

nt
ro

l. 
M

os
t r

ec
en

t e
st

im
at

es
 o

f R
t 

re
ac

he
d 

va
lu

es
 la

rg
el

y 
be

lo
w

 th
e 

ep
id

em
ic

 th
re

sh
-

ol
d,

 in
di

ca
tin

g 
th

at
 a

 se
co

nd
ar

y 
ou

tb
re

ak
 o

f t
he

 
no

ve
l c

or
on

av
ir

us
 w

as
 u

nl
ik

el
y 

to
 o

cc
ur

 a
bo

ar
d 

th
e 

D
ia

m
on

d 
Pr

in
ce

ss
 S

hi
p.

Pa
ss

en
ge

r o
f t

he
 D

ia
-

m
on

d 
Pr

in
ce

ss
 S

hi
p

Ep
id

em
io

lo
gy

 
st

ud
y

17
Y

ix
ia

ng
 

N
g

M
ar

ch
 

13
, 2

02
0

Si
ng

a-
po

re
pa

tie
nt

 
is

ol
at

io
n 

an
d 

qu
ar

an
-

tin
e,

 a
ct

iv
e 

m
on

ito
ri

ng
 

of
 c

on
ta

ct
s, 

bo
rd

er
 c

on
-

tro
ls

, a
nd

 
co

m
m

un
ity

 
ed

uc
at

io
n 

an
d 

pr
ec

au
-

tio
ns

Ja
nu

ar
y 

2–
Fe

b-
ru

ar
y 

29
, 2

02
0

Ev
al

ua
tio

n 
of

 th
e 

Eff
ec

tiv
en

es
s o

f S
ur

-
ve

ill
an

ce
 a

nd
 C

on
ta

in
m

en
t M

ea
su

re
s 

fo
r t

he
 F

ir
st

 1
00

 P
at

ie
nt

s w
ith

 C
O

V
-

ID
-1

9 
in

 S
in

ga
po

re

R
ap

id
 id

en
tifi

ca
tio

n 
an

d 
is

ol
at

io
n 

of
 c

as
es

, q
ua

ra
n-

tin
e 

of
 c

lo
se

 c
on

ta
ct

s, 
an

d 
ac

tiv
e 

m
on

ito
ri

ng
 o

f o
th

er
 

co
nt

ac
ts

 h
av

e 
be

en
 e

ffe
ct

iv
e 

in
 su

pp
re

ss
in

g 
ex

pa
n-

si
on

 o
f t

he
 o

ut
br

ea
k 

an
d 

ha
ve

 im
pl

ic
at

io
ns

 fo
r o

th
er

 
co

un
tr

ie
s e

xp
er

ie
nc

in
g 

ou
tb

re
ak

s.

Th
e 

fir
st

 1
00

 c
as

es
 in

 
Si

ng
ap

or
e

R
ep

or
t

18
G

in
ge

r E
. 

N
ic

ol
20

20
C

an
ad

a
So

ci
al

 is
o-

la
tio

n
20

20
A

ct
io

n 
at

 a
 D

is
ta

nc
e:

 G
er

ia
tr

ic
 R

es
ea

rc
h 

du
ri

ng
 a

 P
an

de
m

ic
Le

ve
ra

ge
 o

ur
 re

la
tio

ns
hi

ps
 w

ith
 p

ar
tic

ip
an

ts
 a

nd
 

ra
pi

dl
y 

de
pl

oy
 n

ov
el

 c
lin

ic
al

 e
ng

ag
em

en
t t

ec
hn

iq
ue

s 
su

ch
 a

s d
ig

ita
l t

oo
ls

 to
 in

te
rv

en
e 

re
m

ot
el

y 
an

d 
re

du
ce

 th
e 

ne
ga

tiv
e 

eff
ec

ts
 o

f s
oc

ia
l i

so
la

tio
n 

on
 

ou
r p

ar
tic

ip
an

ts
. E

qu
ip

 re
se

ar
ch

 st
aff

 w
ith

 ta
ng

ib
le

 
re

so
ur

ce
s, 

an
d 

pr
ov

id
e 

tim
el

y 
po

pu
la

tio
n-

sp
ec

ifi
c 

he
al

th
 in

fo
rm

at
io

n 
to

 su
pp

or
t p

at
ie

nt
s a

nd
 h

ea
lth

-
ca

re
 p

ro
vi

de
rs

.

O
ld

er
 p

at
ie

nt
s

R
ep

or
t

19
Ji

nh
ua

 
Pa

n
Fe

br
ua

ry
 

23
, 2

02
0

C
hi

na
Q

ua
ra

nt
in

e,
 

st
ric

t i
so

la
-

tio
n 

m
ea

s-
ur

es
A

N
D

 
cl

os
ur

e 
of

 
W

uh
an

 c
ity

19
 Ja

nu
ar

y 
to

 
16

 F
eb

ru
ar

y 
20

20

Eff
ec

tiv
en

es
s o

f i
nt

er
ve

nt
io

n 
st

ra
te

gi
es

 
fo

r C
or

on
av

ir
us

 D
is

ea
se

 2
01

9 
an

d 
an

 
es

tim
at

io
n 

of
 it

s p
ea

k 
tim

e

C
hi

na
’s 

pr
ev

en
tio

n 
an

d 
co

nt
ro

l m
ea

su
re

s h
av

e 
m

ad
e 

si
gn

ifi
ca

nt
 in

ro
ad

s i
nt

o 
co

nt
ro

lli
ng

 th
e 

ep
id

em
ic

 
of

 C
O

V
ID

-1
9,

 b
ut

 th
e 

co
m

pl
et

e 
co

nt
ro

l h
as

 n
ot

 y
et

 
to

 b
e 

ac
hi

ev
ed

. T
hi

s s
tu

dy
 fo

un
d 

se
lf-

qu
ar

an
tin

e 
at

 h
om

e 
sh

ou
ld

 b
e 

st
ric

tly
 o

bs
er

ve
d 

in
 th

e 
fu

tu
re

, 
an

d 
th

at
 th

e 
qu

ar
an

tin
e 

le
ve

l t
o 

be
 m

ai
nt

ai
ne

d 
at

 a
 

re
la

tiv
el

y 
hi

gh
 le

ve
l t

o 
pr

ev
en

t t
he

 p
os

si
bi

lit
y 

of
 a

 
se

co
nd

 o
ut

br
ea

k 
of

 th
e 

ep
id

em
ic

. 

C
on

fir
m

ed
 c

as
es

 
C

O
V

ID
-1

9 
M

od
el

in
g

20
R

oc
kl

öv
 J

20
20

D
ia

m
on

d 
Pr

in
ce

ss
 

cr
ui

se
 

sh
ip

Is
ol

at
io

n 
an

d 
qu

ar
an

-
tin

e

21
 Ja

nu
ar

y 
to

 
19

 F
eb

ru
ar

y 
20

20

C
O

V
ID

-1
9 

ou
tb

re
ak

 o
n 

th
e 

D
ia

m
on

d 
Pr

in
ce

ss
 c

ru
is

e 
sh

ip
: e

st
im

at
in

g 
th

e 
ep

id
em

ic
 p

ot
en

tia
l a

nd
 e

ffe
ct

iv
en

es
s o

f 
pu

bl
ic

 h
ea

lth
 c

ou
nt

er
m

ea
su

re
s

Th
e 

cr
ui

se
 sh

ip
 c

on
di

tio
ns

 c
le

ar
ly

 a
m

pl
ifi

ed
 a

n 
al

re
ad

y 
hi

gh
ly

 tr
an

sm
is

si
bl

e 
di

se
as

e.
 T

he
 p

ub
lic

 
he

al
th

 m
ea

su
re

s p
re

ve
nt

ed
 m

or
e 

th
an

 2
00

0 
ad

di
-

tio
na

l c
as

es
 c

om
pa

re
d 

to
 n

o 
in

te
rv

en
tio

ns
. H

ow
ev

er
, 

ev
ac

ua
tin

g 
al

l p
as

se
ng

er
s a

nd
 c

re
w

 e
ar

ly
 o

n 
in

 th
e 

ou
tb

re
ak

 w
ou

ld
 h

av
e 

pr
ev

en
te

d 
m

an
y 

m
or

e 
pa

ss
en

-
ge

rs
 a

nd
 c

re
w

 fr
om

 in
fe

ct
io

n.

C
ru

is
e 

sh
ip

s p
as

-
se

ng
er

M
od

el
in

g



145 

Quarantine, Isolation, and social distancing on COVID-19 

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

21
Fr

an
z-

Jo
se

f 
Sc

hm
itt

25
 M

ar
 

20
20

G
er

m
an

y 
an

d 
U

ni
t-

ed
 st

at
es

C
lo

se
d 

an
y 

pu
bl

ic
 

ev
en

ts
, 

sc
ho

ol
s a

nd
 

un
iv

er
si

tie
s 

an
d 

so
ci

al
 

di
st

an
ci

ng

M
ar

ch
 1

0 
– 

M
ar

ch
 2

3
A

 si
m

pl
ifi

ed
 m

od
el

 fo
r e

xp
ec

te
d 

de
ve

l-
op

m
en

t o
f t

he
 S

A
R

S-
C

oV
-2

 (C
or

on
a)

 
sp

re
ad

 in
 G

er
m

an
y 

an
d 

U
S 

af
te

r s
oc

ia
l 

di
st

an
ci

ng

a 
re

du
ct

io
n 

in
 th

e 
ac

tu
al

 d
ai

ly
 n

ew
 in

fe
ct

io
n 

ra
te

 
(a

ct
ua

l d
ai

ly
 g

ro
w

th
 ra

te
 o

f r
ep

or
te

d 
ca

se
s, 

in
 sh

or
t: 

in
fe

ct
io

n 
ra

te
) f

ro
m

 th
e 

cu
rr

en
t v

al
ue

 o
f 3

0-
35

%
 in

 
th

e 
U

S 
to

 1
0%

 w
ou

ld
 b

e 
ex

tr
em

el
y 

eff
ec

tiv
e 

in
 st

op
-

pi
ng

 th
e 

sp
re

ad
 o

f t
he

 v
ir

us
. T

he
 se

ve
re

 re
st

ric
tio

ns
 

in
 G

er
m

an
y 

w
hi

ch
 c

lo
se

d 
an

y 
pu

bl
ic

 e
ve

nt
s, 

sc
ho

ol
s 

an
d 

un
iv

er
si

tie
s a

 w
ee

k 
ag

o 
m

ig
ht

 a
lre

ad
y 

ha
ve

 c
on

-
tr

ib
ut

ed
 to

 a
 re

du
ct

io
n 

of
 th

e 
gr

ow
th

 ra
te

 o
f r

ep
or

te
d 

ca
se

s b
el

ow
 3

0%
.  

G
er

m
an

y 
an

d 
U

S 
po

pu
la

tio
n

M
od

el
in

g

22
Bi

ao
Ta

ng
7 

Fe
br

u-
ar

y 
20

20
C

hi
na

Tr
av

el
 

re
st

ric
tio

n 
an

d 
qu

ar
-

an
tin

e 
an

d 
is

ol
at

io
n

10
 to

 1
5 

Ja
nu

-
ar

y 
20

20
Es

tim
at

io
n 

of
 th

e 
Tr

an
sm

is
si

on
 R

is
k 

of
 

th
e 

20
19

-n
C

oV
 a

nd
 It

s I
m

pl
ic

at
io

n 
fo

r 
Pu

bl
ic

 H
ea

lth
 In

te
rv

en
tio

n

U
nd

er
 th

e 
m

os
t r

es
tr

ic
tiv

e 
m

ea
su

re
s, 

th
e 

ou
tb

re
ak

 is
 

ex
pe

ct
ed

 to
 p

ea
k 

w
ith

in
 tw

o 
w

ee
ks

 (s
in

ce
 2

3 
Ja

nu
-

ar
y 

20
20

) w
ith

 a
 si

gn
ifi

ca
nt

 lo
w

 p
ea

k 
va

lu
e.

 W
ith

 
tr

av
el

 re
st

ric
tio

n 
(n

o 
im

po
rt

ed
 e

xp
os

ed
 in

di
vi

du
al

s 
to

 B
ei

jin
g)

, t
he

 n
um

be
r o

f i
nf

ec
te

d 
in

di
vi

du
al

s i
n 

se
ve

n 
da

ys
 w

ill
 d

ec
re

as
e 

by
 9

1.
14

%
 in

 B
ei

jin
g,

 c
om

-
pa

re
d 

w
ith

 th
e 

sc
en

ar
io

 o
f n

o 
tr

av
el

 re
st

ric
tio

n.

la
bo

ra
to

ry
-c

on
fir

m
ed

 
20

19
-n

C
oV

 c
as

es
M

od
el

in
g

23
Bi

ao
 T

an
g

6 
M

ar
ch

 
20

20
C

hi
na

Q
ua

ra
nt

in
e 

an
d 

is
ol

a-
tio

n

Si
nc

e 
Ja

nu
ar

y 
23

rd
 2

02
0

Th
e 

eff
ec

tiv
en

es
s o

f q
ua

ra
nt

in
e 

an
d 

is
ol

at
io

n 
de

te
rm

in
e 

th
e 

tr
en

d 
of

 th
e 

C
O

V
ID

-1
9 

ep
id

em
ic

s i
n 

th
e 

fin
al

 p
ha

se
 

of
 th

e 
cu

rr
en

t o
ut

br
ea

k 
in

 C
hi

na

Th
e 

un
ce

rt
ai

nt
y 

an
al

ys
es

 re
ve

al
 th

at
 th

e 
ep

id
em

-
ic

s i
s s

til
l u

nc
er

ta
in

 a
nd

 it
 is

 im
po

rt
an

t t
o 

co
nt

in
ue

 
en

ha
nc

in
g 

th
e 

qu
ar

an
tin

e 
an

d 
is

ol
at

io
n 

st
ra

te
gy

 a
nd

 
im

pr
ov

in
g 

th
e 

de
te

ct
io

n 
ra

te
 in

 m
ai

nl
an

d 
C

hi
na

.

Q
ua

ra
nt

in
ed

 a
nd

 
su

sp
ec

te
d 

ca
se

s
M

od
el

in
g

24
X

in
ka

i 
Zh

ou
M

ay
 8

, 
20

20
C

hi
na

Q
ua

ra
nt

in
e 

an
d 

tr
av

el
 

ba
n

Ja
n 

13
rd

 to
 F

eb
 

29
th
 2

02
0

M
od

el
lin

g-
ba

se
d 

ev
al

ua
tio

n 
of

 th
e 

ef
-

fe
ct

 o
f q

ua
ra

nt
in

e 
co

nt
ro

l b
y 

th
e 

C
hi

ne
se

 g
ov

er
nm

en
t i

n 
th

e 
co

ro
na

vi
ru

s 
di

se
as

e 
20

19
 o

ut
br

ea
k

O
ur

 si
m

ul
at

io
n 

re
su

lts
 w

ith
 d

iff
er

en
t d

eg
re

es
 o

f 
go

ve
rn

m
en

t c
on

tro
l s

ug
ge

st
 th

at
 th

e 
st

ric
tly

 e
n-

fo
rc

ed
 q

ua
ra

nt
in

e 
an

d 
tr

av
el

 b
an

 h
av

e 
si

gn
ifi

ca
nt

ly
 

de
cr

ea
se

d 
th

e 
ot

he
rw

is
e 

un
co

nt
ro

lla
bl

e 
sp

re
ad

 o
f t

he
 

di
se

as
e.

 O
ur

 re
su

lts
 su

gg
es

t s
im

ila
r m

ea
su

re
s s

ho
ul

d 
be

 c
on

si
de

re
d 

by
 o

th
er

 c
ou

nt
rie

s t
ha

t a
re

 o
f h

ig
h 

ris
k 

of
 C

O
V

ID
-1

9 
ou

tb
re

ak
.

C
on

fir
m

ed
 c

as
es

 
C

O
V

ID
-1

9
M

od
el

in
g



146 

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

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

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.14 
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 technology13 
(Figure 2).

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).15-17

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.18

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.19

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.20

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.21 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.22 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.23

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.24 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 

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.
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prevent a second outbreak.25 In the same line, Rocklöv 
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 3rd 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.26 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.27

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.28 
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.29

Delays between the onset of symptoms and 
segregation have played a major role in determining 
whether the prevalence is controllable at R0=1.5. 
For R0 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.30

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.27

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.31

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 32.

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.33 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.34

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.35

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.36, 37

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.38

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.39, 

40 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.40, 41

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.24, 42-46 

Self-quarantine at home was also found to be effective 
in prevention of the second outbreak in China.44

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.47, 48

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.34, 49-53

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. 
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