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Figure S1: Total COVID-19 deaths per million capita and median NPI stringency index
per country. Countries are descending order of total COVID-19 deaths per capita.
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Figure S2: Average COVID-19 deaths per week and average NPI stringency index of all
countries over time.



B Treatment Sequences
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Figure S3: School closing treatment sequence, based on weekly average data. Green
dashes indicate id-period splits. Blue crosses indicate the week of initial treatment.
Note: 0 - no measures; 1 - recommend closing or all schools open with alterations
resulting in significant differences compared to non-COVID-19 operations; 2 - require
closing (only some levels or categories, eg just high school, or just public schools); 3 -
require closing all levels; grey - no data.
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Figure S4: Workplace closing treatment sequence, based on weekly average data. Green
dashes indicate id-period splits. Blue crosses indicate the week of initial treatment.
Note: 0 - no measures; 1 - recommend closing (or recommend work from home); 2 -
require closing (or work from home) for some sectors or categories of workers; 3 - require
closing (or work from home) for all-but-essential workplaces (eg grocery stores, doctors);
grey - no data.
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Figure S5: Close public transport treatment sequence, based on weekly average data. 
Green dashes indicate id-period splits. Blue crosses indicate the week of initial treat-
ment. Note: 0 - no measures; 1 - recommend closing (or significantly reduce vol-
ume/route/means of transport available); 2 - require closing (or prohibit most citizens 
from using it); grey - no data.
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Stay at home

Figure S6: Stay at home treatment sequence, based on weekly average data. Green
dashes indicate id-period splits. Blue crosses indicate the week of initial treatment.
Note: 0 - no measures; 1 - recommend not leaving house; 2 - require not leaving house
with exceptions for daily exercise, grocery shopping, and ’essential’ trips; 3 - require not
leaving house with minimal exceptions (eg allowed to leave once a week, or only one
person can leave at a time, etc); grey - no data.
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Figure S7: Restrict internal movement treatment sequence, based on weekly average 
data. Green dashes indicate id-period splits. Blue crosses indicate the week of initial 
treatment. Note: 0 - no measures; 1 - recommend not to travel between regions/cities; 
2 - internal movement restrictions in place; grey - no data.
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Figure S8: International travel treatment sequence, based on weekly average data. Green
dashes indicate id-period splits. Blue crosses indicate the week of initial treatment. Note:
0 - no restrictions; 1 - screening arrivals; 2 - quarantine arrivals from some or all regions;
3 - ban arrivals from some regions; 4 - ban on all regions or total border closure; grey -
no data.
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Figure S9: Protecting elderly treatment sequence, based on weekly average data. Green 
dashes indicate id-period splits. Blue crosses indicate the week of initial treatment. Note: 
0 - no measures; 1 - Recommended isolation, hygiene, and visitor restriction measures 
in LTCFs and/or elderly people to stay at home; 2 - Narrow restrictions for isolation, 
hygiene in long-term care facilities (LTCFs), some limitations on external visitors and/or 
restrictions protecting elderly people at home; 3 - Extensive restrictions for isolation and 
hygiene in LTCFs, all non-essential external visitors prohibited, and/or all elderly people 
required to stay at home and not leave the home with minimal exceptions, and receive 
no external visitors; grey - no data.
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Figure S10: Testing policy treatment sequence, based on weekly average data. Green
dashes indicate id-period splits. Blue crosses indicate the week of initial treatment.
Note: 0 - no testing policy; 1 - only those who both (a) have symptoms AND (b) meet
specific criteria (eg key workers, admitted to hospital, came into contact with a known
case, returned from overseas); 2 - testing of anyone showing COVID-19 symptoms; 3 -
open public testing (eg ”drive through” testing available to asymptomatic people); grey
- no data.
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Figure S11: Contact tracing treatment sequence, based on weekly average data. Green 
dashes indicate id-period splits. Blue crosses indicate the week of initial treatment. 
Note: 0 - no contact tracing; 1 - limited contact tracing; not done for all cases; 2 -
comprehensive contact tracing; done for all identified cases; grey - no data.
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Figure S12: Masks treatment sequence, based on weekly average data. Green dashes
indicate id-period splits. Blue crosses indicate the week of initial treatment. Note: 0
- No policy; 1 - Recommended; 2 - Required in some specified shared/public spaces
outside the home with other people present, or some situations when social distancing
not possible; 3 - Required in all shared/public spaces outside the home with other people
present or all situations when social distancing not possible; 4 - Required outside the
home at all times regardless of location or presence of other people; grey - no data.
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Figure S13: Cancel public events treatment sequence, based on weekly average data. 
Green dashes indicate id-period splits. Blue crosses indicate the week of initial treat-
ment. Note: 0 - no measures; 1 - recommend cancelling; 2 - require cancelling; grey -
no data.
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Figure S14: Restrict gatherings treatment sequence, based on weekly average data.
Green dashes indicate id-period splits. Blue crosses indicate the week of initial treat-
ment. Note: 0 - no restrictions; 1 - restrictions on very large gatherings (the limit is
above 1000 people); 2 - restrictions on gatherings between 101-1000 people; 3 - restric-
tions on gatherings between 11-100 people; 4 - restrictions on gatherings of 10 people or
less; grey - no data.
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Figure S15: Public information campaigns treatment sequence, based on weekly average 
data. Green dashes indicate id-period splits. Blue crosses indicate the week of initial 
treatment. Note: 0 - no Covid-19 public information campaign; 1 - public officials 
urging caution about Covid-19; 2- coordinated public information campaign (eg across 
traditional and social media); grey - no data.



C Robustness checks

C.1 Without controlling for cases
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Figure S16: The effect of NPIs on COVID-19 deaths, omitting the residualized COVID-
19 cases as control. Generalized synthetic control estimator based on daily data. Black
solid lines represent the average treatment effects on the treated (ATTs). Ribbons rep-
resent 95% non-parametric confidence intervals based on 1,000 bootstrap runs, clustered
at the country level. Dotted lines are the null lines. Dashed lines represent linear pre-
dictions based on the 35 days before the intervention. Controls: 9 remaining NPIs as
stringency index, temperature, temperature2, cloud cover, precipitation, humidity, total
vaccinations.



C.2 Spatial spillovers
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Figure S17: The effect of NPIs on COVID-19 deaths, additionally controlling for in-
terventions in neighbouring countries. Generalized synthetic control estimator based
on daily data. Black solid lines represent the average treatment effects on the treated
(ATTs). Ribbons represent 95% non-parametric confidence intervals based on 1,000
bootstrap runs, clustered at the country level. Dotted lines are the null lines. Dashed
lines represent linear predictions based on the 35 days before the intervention. Controls:
9 remaining NPIs as stringency index, average of all 10 NPIs as stringency index in ad-
jacent countries, temperature, temperature2, cloud cover, precipitation, humidity, total
vaccinations, 7-day backwards rolling average of NPI-residualized COVID-19 cases at
t− 7, t− 14, t− 21, t− 28, and t− 35.



C.3 Highest two NPI categories
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Figure S18: The effect of NPIs on COVID-19 deaths, coding the highest two categories
as intervention. Generalized synthetic control estimator based on daily data. Black solid
lines represent the average treatment effects on the treated (ATTs). Ribbons represent
95% non-parametric confidence intervals based on 1,000 bootstrap runs, clustered at
the country level (note: for contact tracing, SEs are not clustered because of the low
number of clusters). Dotted lines are the null lines. Dashed lines represent linear
predictions based on the 35 days before the intervention. Controls: 9 remaining NPIs as
stringency index, temperature, temperature2, cloud cover, precipitation, humidity, total
vaccinations, 7-day backwards rolling average of NPI-residualized COVID-19 cases at
t− 7, t− 14, t− 21, t− 28, and t− 35.



C.4 Number of other interventions
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Figure S19: The effect of NPIs on COVID-19 deaths, controlling for the number of other
interventions instead of stringency index. Generalized synthetic control estimator based
on daily data. Black solid lines represent the average treatment effects on the treated
(ATTs). Ribbons represent 95% non-parametric confidence intervals based on 1,000
bootstrap runs, clustered at the country level. Dotted lines are the null lines. Dashed
lines represent linear predictions based on the 35 days before the intervention. Controls:
number of other NPIs (dichotomized), temperature, temperature2, cloud cover, precipi-
tation, humidity, total vaccinations, 7-day backwards rolling average of NPI-residualized
COVID-19 cases at t− 7, t− 14, t− 21, t− 28, and t− 35.



C.5 First wave data only (until August 31, 2020)
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Figure S20: The effect of NPIs on COVID-19 deaths based on data until August 31,
2020. Generalized synthetic control estimator based on daily data. Black solid lines
represent the average treatment effects on the treated (ATTs). Ribbons represent 95%
non-parametric confidence intervals based on 1,000 bootstrap runs (not clustered be-
cause of low N clusters). Dotted lines are the null lines. Dashed lines represent linear
predictions based on the 35 days before the intervention. Controls: 9 remaining NPIs as
stringency index, temperature, temperature2, cloud cover, precipitation, humidity, total
vaccinations, 7-day backwards rolling average of NPI-residualized COVID-19 cases at
t− 7, t− 14, t− 21, t− 28, and t− 35.



C.6 Early and late adopters
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Figure S21: Early adopters (number of deaths at implementation below median): The
effect of NPIs on COVID-19 deaths. Generalized synthetic control estimator based on
daily data. Black solid lines represent the average treatment effects on the treated
(ATTs). Ribbons represent 95% non-parametric confidence intervals based on 1,000
bootstrap runs, clustered at the country level. Dotted lines are the null lines. Dashed
lines represent linear predictions based on the 35 days before the intervention. Controls:
9 remaining NPIs as stringency index, temperature, temperature2, cloud cover, precipi-
tation, humidity, total vaccinations, 7-day backwards rolling average of NPI-residualized
COVID-19 cases at t− 7, t− 14, t− 21, t− 28, and t− 35.
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Figure S22: Late adopters (number of deaths at implementation above median): The
effect of NPIs on COVID-19 deaths. Generalized synthetic control estimator based on
daily data. Black solid lines represent the average treatment effects on the treated
(ATTs). Ribbons represent 95% non-parametric confidence intervals based on 1,000
bootstrap runs, clustered at the country level. Dotted lines are the null lines. Dashed
lines represent linear predictions based on the 35 days before the intervention. Controls:
9 remaining NPIs as stringency index, temperature, temperature2, cloud cover, pre-
cipitation, humidity, total vaccinations,7-day backwards rolling average of residualized
COVID-19 cases at t− 7, t− 14, t− 21, t− 28, and t− 35.
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C.7 NPI combinations

−5.0

−2.5

0.0

2.5

5.0

−30 0 30 60 90 120 150

School + Workplace closing

−5.0

−2.5

0.0

2.5

5.0

−30 0 30 60 90 120 150

School closing + Close transport

−5.0

−2.5

0.0

2.5

5.0

−30 0 30 60 90 120 150

Workplace closing + Protect elderly

−5.0

−2.5

0.0

2.5

5.0

−30 0 30 60 90 120 150

Workplace closing + Close transport

−5.0

−2.5

0.0

2.5

5.0

−30 0 30 60 90 120 150

Close transport + Restrict movement

−5.0

−2.5

0.0

2.5

5.0

−30 0 30 60 90 120 150

Stay at home + International travel

−5.0

−2.5

0.0

2.5

5.0

−30 0 30 60 90 120 150

International travel + Workplace closing

−5.0

−2.5

0.0

2.5

5.0

−30 0 30 60 90 120 150

Protect elderly + Testing

−5.0

−2.5

0.0

2.5

5.0

−30 0 30 60 90 120 150

Testing + Tracing

Days since intervention
N treated > 30 (20,30] (10,20] (5,10] (0,5]

C
ha

ng
e 

in
 C

O
V

ID
−

19
 d

ea
th

s 
/ m

io
 c

ap
ita

Figure S23: The effect of NPI combinations on COVID-19 deaths compared to coun-
tries having none of the respective NPIs implemented. Generalized synthetic control
estimator based on daily data. Black solid lines represent the average treatment effects
on the treated (ATTs). Ribbons represent 95% non-parametric confidence intervals
based on 1,000 bootstrap runs, clustered at the country level. Dotted lines are the null
lines. Dashed lines represent linear predictions based on the 35 days before the inter-
vention. Controls: 9 remaining NPIs as stringency index, temperature, temperature2,
cloud cover, precipitation, humidity, total vaccinations, 7-day backwards rolling average
of residualized COVID-19 cases at t− 7, t− 14, t− 21, t− 28, and t− 35.



D Analysis of cases
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Figure S24: The effect of NPIs on COVID-19 cases. Generalized synthetic control es-
timator based on daily data. Black solid lines represent the average treatment effects
on the treated (ATTs). Ribbons represent 95% non-parametric confidence intervals
based on 1,000 bootstrap runs, clustered at the country level. Dotted lines are the null
lines. Dashed lines represent linear predictions based on the 35 days before the inter-
vention. Controls: 9 remaining NPIs as stringency index, temperature, temperature2,
cloud cover, precipitation, total vaccinations.
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-

si
o
n

M
e
th

o
d

T
im

e

la
g
s

R
e
su

lt
s

[1
]

in
fe

c
ti

o
n
s

y
e
s

O
x
C

G
R

T
1
7
5

c
o
u
n
tr

ie
s

?
d
a
y
s

m
u
lt

ip
le

-e
v
e
n
t

m
o
d
e
l

y
e
s

(1
0

d
a
y
s

p
re

-

tr
e
a
tm

e
n
t,

4
5

d
a
y
s

p
o
st

-

tr
e
a
tm

e
n
t)

M
it

ig
a
ti

n
g

e
ff

e
c
t

fo
r

c
a
n
c
e
l
p
u
b
li
c

e
v
e
n
ts

,

re
st

ri
c
ti

o
n
s

o
n

g
a
th

e
ri

n
g
s,

sc
h
o
o
l

c
lo

su
re

,

w
o
rk

p
la

c
e

c
lo

su
re

,
a
n
d

p
e
rh

a
p
s

st
a
y
-a

t-

h
o
m

e
re

q
u
ir

e
m

e
n
ts

[2
]

in
fe

c
ti

o
n
s,

d
e
a
th

s

y
e
s

sc
h
o
o
l

c
lo

su
re

U
S

9
M

a
rc

h
?

7

M
a
y

2
0
2
0

d
a
y
s

In
te

rr
u
p
te

d
ti

m
e

se
-

ri
e
s

a
n
a
ly

si
s

y
e
s

L
a
rg

e
m

it
ig

a
ti

n
g

e
ff

e
c
t.

[3
]

in
fe

c
ti

o
n
s

y
e
s

m
a
n
y
,

se
lf

-c
o
d
e
d

2
0

c
o
u
n
tr

ie
s

-1
5

A
p
ri

l
2
0
2
0

d
a
y
s

?
y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

fo
r

w
o
rk

p
la

c
e

c
lo

su
re

,

re
st

ri
c
ti

o
n
s

o
n

g
a
th

e
ri

n
g
s,

in
te

rn
a
ti

o
n
a
l

tr
a
v
e
l,

c
a
n
c
e
l

p
u
b
li
c

e
v
e
n
ts

,
sc

h
o
o
l

c
lo

-

su
re

.

[4
].

in
fe

c
ti

o
n
s

y
e
s

O
x
C

G
R

T
1
0

c
o
u
n
tr

ie
s

F
e
b
ru

a
ry

-A
p
ri

l

2
0
2
0

d
a
y
s

F
ix

e
d

e
ff

e
c
ts

re
g
re

s-

si
o
n

n
o

M
it

ig
a
ti

n
g

e
ff

e
c
t

fo
r

a
ll
,

b
u
t

n
o

d
iff

e
r-

e
n
c
e

b
e
tw

e
e
n

le
ss

re
st

ri
c
ti

v
e

a
n
d

m
o
re

re
-

st
ri

c
ti

v
e

(s
ta

y
-a

t-
h
o
m

e
,

b
u
si

n
e
ss

c
lo

su
re

)

N
P

Is



T
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S
1:

O
ve

rv
ie

w
of

em
p

ir
ic

al
st

u
d

ie
s

on
th

e
eff

ec
ti

ve
n
es

s
of

n
on

-p
h

ar
m

ac
eu

ti
ca

l
in

te
rv

en
ti

on
s

(N
P

Is
)

ag
ai

n
st

C
O

V
ID

-1
9

S
tu

d
y

O
u
tc

o
m

e
P

o
p

si
z
e

N
P

Is
T

e
rr

it
o
ri

e
s

T
im

e
sp

a
n

T
im

e

d
im

e
n
-

si
o
n

M
e
th

o
d

T
im

e

la
g
s

R
e
su

lt
s

[5
]

R
t

n
a

se
lf

-c
o
d
e
d
,

d
iff

e
re

n
t

m
e
a
su

re
s,

li
m

it
e
d

to
:

li
m

it
g
a
th

e
ri

n
g
s,

sc
h
o
o
l

c
lo

su
re

,
w

o
rk

p
la

c
e

c
lo

su
re

,
st

a
y
-a

t-
h
o
m

e

o
rd

e
r.

4
1

c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-M
a
y

2
0
2
0

d
a
y
s

S
e
m

i-
m

e
ch

a
n
is

ti
c

B
a
y
e
si

a
n

h
ie

ra
rc

h
i-

c
a
l

m
o
d
e
l

(F
la

x
m

a
n

e
t

a
l.

2
0
2
0
)

y
e
s

S
ch

o
o
l

c
lo

su
re

,
li
m

it
g
a
th

e
ri

n
g
s

to
m

a
x
.

1
0

p
e
rs

o
n
s,

a
n
d

w
o
rk

p
la

c
e

c
lo

su
re

re
d
u
c
e

tr
a
n
sm

is
si

o
n
.

O
th

e
r

N
P

Is
a
re

n
o
t

su
b
-

st
a
n
ti

a
ll
y

e
ff

e
c
ti

v
e
.

[6
]

in
fe

c
ti

o
n
s

y
e
s

sh
e
lt

e
r-

in
-p

la
c
e

o
rd

e
rs

4
6

U
S

st
a
te

s
M

a
rc

h
–

A
p
ri

l

2
0
2
0

d
a
y
s

u
n
c
o
n
fo

u
n
d
e
d
n
e
ss

ty
p

e
S
IR

D
m

o
d
e
l

y
e
s

n
o

m
it

ig
a
ti

n
g

e
ff

e
c
t

[7
]

c
a
se

s
n
o

O
x
C

G
R

T
(1

1
o
f

th
e
m

)
1
6
6

c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-M
a
y

2
0
2
0

d
a
y
s

F
ir

st
d
iff

e
re

n
c
e

re
-

g
re

ss
io

n

Y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
ts

fo
r

sc
h
o
o
l

c
lo

su
re

s,

w
o
rk

p
la

c
e

c
lo

su
re

s,
c
a
n
c
e
la

ti
o
n

o
f

e
v
e
n
ts

,

re
st

ri
c
ti

o
n
s

o
n

g
a
th

e
ri

n
g
s,

st
a
y

a
t

h
o
m

e

o
rd

e
rs

,
a
n
d

re
st

ri
c
ti

o
n
s

o
n

d
o
m

e
st

ic

m
o
v
e
m

e
n
t.

In
c
re

a
si

n
g

e
ff

e
c
ts

fo
r

p
u
b
li
c

in
fo

rm
a
ti

o
n
,

te
st

in
g

a
n
d

tr
a
c
in

g
.

[8
]

in
fe

c
ti

o
n
s,

re
c
o
v
e
ri

e
s,

d
e
a
th

s

n
o

tr
a
v
e
l

re
st

ri
c
ti

o
n
,

m
a
sk

w
e
a
ri

n
g
,

lo
ck

-d
o
w

n
,

so
-

c
ia

l
d
is

ta
n
c
in

g
,

sc
h
o
o
l

c
lo

su
re

,
a
n
d

c
e
n
tr

a
li
z
e
d

q
u
a
ra

n
ti

n
e

9
c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-A
p
ri

l

2
0
2
0

d
a
y
s

d
y
n
a
m

ic
p
a
n
e
l

S
IR

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

c
e
n
tr

a
li
z
e
d

q
u
a
ra

n
-

ti
n
e
,

lo
ck

d
o
w

n
,

sc
h
o
o
l

c
lo

su
re

,
a
n
d

w
e
a
r-

in
g

m
a
sk

s.

[9
]

c
a
se

s,

d
e
a
th

s

y
e
s

R
a
if

m
a
n

e
t

a
l.

(2
0
2
0
)

U
S

st
a
te

s
M

a
rc

h
-A

u
g
u
st

2
0
2
0

d
a
y
s

S
tr

u
c
tu

ra
l

e
q
u
a
ti

o
n

m
o
d
e
l

y
e
s

R
o
b
u
st

m
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

m
a
sk

s
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al
st

u
d

ie
s

on
th

e
eff

ec
ti

ve
n
es

s
of

n
on

-p
h

ar
m

ac
eu

ti
ca

l
in

te
rv

en
ti

on
s

(N
P

Is
)

ag
ai

n
st

C
O

V
ID

-1
9

S
tu

d
y

O
u
tc

o
m

e
P

o
p

si
z
e

N
P

Is
T

e
rr

it
o
ri

e
s

T
im

e
sp

a
n

T
im

e

d
im

e
n
-

si
o
n

M
e
th

o
d

T
im

e

la
g
s

R
e
su

lt
s

[1
0
]

in
fe

c
ti

o
n
s

n
a

T
ra

v
e
l

re
st

ri
c
ti

o
n
s

C
h
in

a
J
a
n
u
a
ry

-

F
e
b
ru

a
ry

2
0
2
0

d
a
y
s

G
lo

b
a
l

E
p
id

e
m

ic

a
n
d

M
o
b
il
it

y
M

o
d
e
l

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

tr
a
v
e
l

re
st

ri
c
ti

o
n
s

[1
1
]

in
fe

c
ti

o
n
s

?
S
o
c
ia

l
d
is

ta
n
c
in

g
,

fa
c
e

m
a
sk

s,
e
y
e

p
ro

te
c
ti

o
n

1
7
2

b
se

rv
a
ti

o
n
a
l

st
u
d
ie

s
fr

o
m

2
2

c
o
u
n
tr

ie
s

-J
u
n
e

2
0
2
0

n
a

R
a
n
d
o
m

e
ff

e
c
ts

m
e
ta

re
g
re

ss
io

n

?
M

it
ig

a
ti

n
g

e
ff

e
c
t

o
f

so
c
ia

l
d
is

ta
n
c
in

g

(>
1
m

),
fa

c
e

m
a
sk

s,
a
n
d

e
y
e

p
ro

te
c
ti

o
n

[1
2
]

in
fe

c
ti

o
n
s,

R
t

n
a

m
a
n
y

H
o
n
g

K
o
n
g

J
a
n
u
a
ry

-M
a
rc

h

2
0
2
0

d
a
y
s

C
h
a
n
g
e
s

?
M

it
ig

a
ti

n
g

e
ff

e
c
t

[1
3
]

in
fe

c
ti

o
n
s,

d
e
a
th

s

y
e
s

L
o
ck

d
o
w

n
C

h
in

a
(2

p
ro

v
in

c
e
s)

J
a
n
-2

0
d
a
y
s

In
te

rr
u
p
te

d
ti

m
e

se
-

ri
e
s

m
o
d
e
l

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

[1
4
]

in
fe

c
ti

o
n
s

n
a

m
il
d

so
c
ia

l
d
is

ta
n
c
in

g
,

st
ro

n
g

so
c
ia

l
d
is

ta
n
c
in

g
,

a
n
d

c
o
n
ta

c
t

b
a
n

G
e
rm

a
n
y

M
a
rc

h
-A

p
ri

l

2
0
2
0

d
a
y
s

B
a
y
e
si

a
n

S
IR

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

[1
5
]

d
e
a
th

s
y
e
s

O
x
C

G
R

T
3
2

c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-A
p
ri

l

2
0
2
0

d
a
y
s

T
im

e
-s

e
ri

e
s

a
n
a
ly

si
s

a
p
p
ro

a
ch

?
M

it
ig

a
ti

n
g

e
ff

e
c
t

o
f

sc
h
o
o
l

c
lo

su
re

s

[1
6
],

in
fe

c
ti

o
n
s,

R
t,

d
e
a
th

s

n
o

S
e
lf

-c
o
d
e
d

N
P

Is
1
1

c
o
u
n
tr

ie
s

F
e
b
ru

a
ry

-M
a
y

2
0
2
0

d
a
y
s

S
e
m

i-
m

e
ch

a
n
is

ti
c

B
a
y
e
si

a
n

h
ie

ra
rc

h
i-

c
a
l

m
o
d
e
l

y
e
s

S
tr

o
n
g

m
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

‘c
o
m

p
le

te

lo
ck

d
o
w

n
’

[1
7
]

in
fe

c
ti

o
n
s

n
a

N
P

Is
im

p
o
se

d
It

a
ly

F
e
b
ru

a
ry

-M
a
rc

h

2
0
2
0

d
a
y
s

S
E

IR
m

o
d
e
l

y
e
s

S
tr

o
n
g

m
it

ig
a
ti

n
g

e
ff

e
c
t
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w
of
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p
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ic

al
st

u
d

ie
s

on
th

e
eff

ec
ti

ve
n
es

s
of

n
on

-p
h

ar
m

ac
eu

ti
ca

l
in

te
rv

en
ti

on
s

(N
P

Is
)

ag
ai

n
st

C
O

V
ID

-1
9

S
tu

d
y

O
u
tc

o
m

e
P

o
p

si
z
e

N
P

Is
T

e
rr

it
o
ri

e
s

T
im

e
sp

a
n

T
im

e

d
im

e
n
-

si
o
n

M
e
th

o
d

T
im

e

la
g
s

R
e
su

lt
s

[1
8
]

R
t

n
a

M
a
n
y

(D
e
sv

a
rs

-L
a
rr

iv
e

e
t

a
l.

2
0
2
0
)

7
9

te
rr

it
o
ri

e
s

M
a
rc

h
-A

p
ri

l

2
0
2
0

d
a
y
s

C
a
se

-c
o
n
tr

o
l

a
n
a
l-

y
si

s,
L

A
S
S
O

ti
m

e
-

se
ri

e
s

re
g
re

ss
io

n
,

ra
n
d
o
m

fo
re

st
s,

tr
a
n
sf

o
rm

e
rs

.

y
e
s

L
a
rg

e
m

it
ig

a
ti

n
g

e
ff

e
c
ts

o
f

sm
a
ll

g
a
th

e
r-

in
g

c
a
n
c
e
ll
a
ti

o
n
,

c
lo

su
re

o
f

e
d
u
c
a
ti

o
n
a
l

in
st

it
u
ti

o
n
s,

b
o
rd

e
r

re
st

ri
c
ti

o
n
s,

in
c
re

a
se

a
v
a
il
a
b
il
it

y
o
f

p
e
rs

o
n
a
l

p
ro

te
c
ti

v
e

e
q
u
ip

-

m
e
n
t,

in
d
iv

id
u
a
l

m
o
v
e
m

e
n
t

re
st

ri
c
ti

o
n
s,

a
n
d

n
a
ti

o
n
a
l

lo
ck

d
o
w

n
.

O
th

e
r

N
P

Is
a
re

n
o
t

e
ff

e
c
ti

v
e
.

[1
9
]

c
u
m

u
la

te
d

in
fe

c
ti

o
n
s

n
o

O
x
C

G
R

T
(1

1
o
f

th
e
m

)
1
0
8

c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-J
u
n
e

2
0
2
0

n
a

O
L

S
y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

sc
h
o
o
l

c
lo

su
re

,
re

-

st
ri

c
ti

o
n
s

o
n

in
te

rn
a
l

m
o
v
e
m

e
n
t,

c
o
n
ta

c
t

tr
a
c
in

g

[2
0
]

in
fe

c
ti

o
n
s

n
o

M
a
n
y
,

se
lf

-c
o
d
e
d

6
c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-A
p
ri

l

2
0
2
0

d
a
y
s

S
IR

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

a
ll

m
e
a
su

re
s

[2
1
]

IR
R

y
e
s

O
x
C

G
R

T
1
4
9

c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-M
a
y

2
0
2
0

d
a
y
s

In
te

rr
u
p
te

d
ti

m
e

se
-

ri
e
s

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

p
h
y
si

c
a
l

d
is

ta
n
c
in

g

in
te

rv
e
n
ti

o
n
s,

b
u
t

n
o
t

fo
r

c
lo

su
re

o
f

p
u
b
-

li
c

tr
a
n
sp

o
rt

[2
2
]

in
c
id

e
n
c
e

y
e
s

S
e
lf

-c
o
d
e
d

G
e
rm

a
n
y

(4
0
1

N
U

T
S
-3

re
-

g
io

n
s)

F
e
b
ru

a
ry

-A
p
ri

l

2
0
2
0

d
a
y
s

S
p
a
ti

a
l

d
iff

e
re

n
c
e
-

in
-d

iff
e
re

n
c
e
s

m
o
d
e
l

(D
u
rb

in
)

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

c
o
n
ta

c
t

re
st

ri
c
ti

o
n
s

a
n
d

sc
h
o
o
l

c
lo

su
re

;
a
n
d

fo
r

m
a
sk

s
in

a

fe
w

re
g
io

n
s.

[2
3
],

in
fe

c
ti

o
n
s

n
o

M
o
b
il
it

y
re

st
ri

c
ti

o
n
s

C
h
in

a
J
a
n
u
a
ry

-

F
e
b
ru

a
ry

2
0
2
0

d
a
y
s

G
e
n
e
ra

li
z
e
d

li
n
e
a
r

m
o
d
e
l

y
e
s

S
tr

o
n
g

m
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

m
o
b
il
it

y
re

-

st
ri

c
ti

o
n
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O
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w
of

em
p

ir
ic

al
st

u
d

ie
s

on
th

e
eff

ec
ti

ve
n
es

s
of

n
on

-p
h

ar
m

ac
eu

ti
ca

l
in

te
rv

en
ti

on
s

(N
P

Is
)

ag
ai

n
st

C
O

V
ID

-1
9

S
tu

d
y

O
u
tc

o
m

e
P

o
p

si
z
e

N
P

Is
T

e
rr

it
o
ri

e
s

T
im

e
sp

a
n

T
im

e

d
im

e
n
-

si
o
n

M
e
th

o
d

T
im

e

la
g
s

R
e
su

lt
s

[2
4
]

in
fe

c
ti

o
n
s

n
a

V
a
ri

o
u
s

C
h
in

a
J
a
n
u
a
ry

-A
p
ri

l

2
0
2
0

d
a
y
s

S
E

IR
m

o
d
e
l

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

tr
a
c
in

g
a
n
d

is
o
la

ti
o
n
,

sm
a
ll
e
r

m
it

ig
a
ti

n
g

e
ff

e
c
t

fo
r

c
o
n
ta

c
t

re
-

d
u
c
ti

o
n
s,

tr
a
v
e
l

re
st

ri
c
ti

o
n
s

[2
5
]

c
u
m

u
la

te
d

d
e
a
th

s

y
e
s

O
x
C

G
R

T
1
9
6

c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-M
a
y

2
0
2
0

n
a

O
L

S
y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

m
a
sk

s,
tr

a
v
e
l

re
st

ri
c
-

ti
o
n
s

[2
6
]

R
t

n
a

O
x
C

G
R

T
1
3
1

c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-J
u
ly

2
0
2
0

d
a
y
s

O
L

S
y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

c
a
n
c
e
l

p
u
b
li
c

e
v
e
n
ts

,

in
c
re

a
si

n
g

e
ff

e
c
t

o
f
th

e
li
ft

in
g

o
f
sc

h
o
o
l
re

-

o
p

e
n
in

g
,

a
n
d

li
ft

in
g

b
a
n
s

o
n

p
u
b
li
c

g
a
th

-

e
ri

n
g
s

o
f

m
o
re

th
a
n

te
n

p
e
o
p
le

.

[2
7
]

R
t

n
a

1
3

N
P

Is
fr

o
m

O
x
C

G
R

T
1
3
0

J
a
n
u
a
ry

-J
u
n
e

2
0
2
0

d
a
y
s

P
a
n
e
l

re
g
re

ss
io

n
y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

sc
h
o
o
l

c
lo

su
re

,
in

te
r-

n
a
l

m
o
v
e
m

e
n
t

re
st

ri
c
ti

o
n
s

[2
8
]

in
fe

c
ti

o
n
s

n
o

M
a
sk

s
1
6

U
S

st
a
te

s
M

a
rc

h
-M

a
y

2
0
2
0

d
a
y
s

d
iff

e
re

n
c
e
-i

n
-

d
iff

e
re

n
c
e
s

m
o
d
e
l

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

[2
9
]

in
fe

c
ti

o
n
s

n
o

C
o
n
g
lo

m
e
ra

te
o
f

N
P

Is
C

h
in

a
2
1

J
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n
u
a
ry

-1
0

M
a
rc

h
2
0
2
0

d
a
y
s

S
IR

m
o
d
e
l

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

[3
0
]

in
fe

c
ti

o
n
s

y
e
s

M
a
sk

s
G

e
rm

a
n
y

M
a
rc

h
-A

p
ri

l

2
0
2
0

d
a
y
s

S
y
n
th

e
ti

c
c
o
n
tr

o
l

y
e
s

la
rg

e
m

it
ig

a
ti

n
g

e
ff

e
c
t

[3
1
],

in
fe

c
ti

o
n
s

y
e
s

‘L
o
ck

d
o
w

n
’

S
p
a
n
is

h

p
ro

v
in

c
e
s

1
M

a
rc

h
-4

A
p
ri

l

2
0
2
0

d
a
y
s

F
ir

st
D

iff
e
re

n
c
e

R
e
-

g
re

ss
io

n
(w

it
h

sp
a
-

ti
a
l

w
e
ig

h
ts

)

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t,

sp
a
ti

a
l

p
ro

p
a
g
a
ti

o
n

b
e
-

tw
e
e
n

p
ro

v
in

c
e
s
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w
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p
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al
st

u
d

ie
s

on
th

e
eff

ec
ti

ve
n
es

s
of

n
on

-p
h

ar
m

ac
eu

ti
ca

l
in

te
rv

en
ti

on
s

(N
P

Is
)

ag
ai

n
st

C
O

V
ID

-1
9

S
tu

d
y

O
u
tc

o
m

e
P

o
p

si
z
e

N
P

Is
T

e
rr

it
o
ri

e
s

T
im

e
sp

a
n

T
im

e

d
im

e
n
-

si
o
n

M
e
th

o
d

T
im

e

la
g
s

R
e
su

lt
s

[3
2
]

in
fe

c
ti

o
n
s

n
o

R
e
st

ri
c
ti

o
n

o
f

in
te

rn
a
l

m
o
v
e
m

e
n
t

C
h
in

a
N

o
v
e
m

b
e
r

2
0
1
9
-

F
e
b
ru

a
ry

2
0
2
0

d
a
y
s

S
im

u
la

ti
o
n

u
si

n
g

st
o
ch

a
st

ic
b
ra

n
ch

in
g

p
ro

c
e
ss

e
s

y
e
s

N
o

e
ff

e
c
t

[3
3
]

H
o
sp

it
a
li
-

z
a
ti

o
n
s,

d
e
a
th

s

y
e
s

S
ta

y
a
t

h
o
m

e
U

S
M

a
rc

h
-A

p
ri

l

2
0
2
0

d
a
y
s

D
iff

e
re

n
c
e
-i

n
-

D
iff

e
re

n
c
e
s

R
e
g
re

s-

si
o
n

w
it

h
(w

e
ig

h
te

d
)

im
p
a
c
t

d
u
m

m
ie

s

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

[3
4
]

R
t,

c
a
se

s,

d
e
a
th

s

n
a
,

n
o

1
7

N
P

Is
7

E
u
ro

p
e
a
n

c
o
u
n
tr

ie
s,

1
1
4

su
b
n
a
ti

o
n
a
l

e
n
ti

ti
e
s

1
A

u
g
u
st

2
0
2
0
-

9
J
a
n
u
a
ry

2
0
2
1

d
a
y
s

H
ie

ra
rc

h
ic

a
l

B
a
y
e
si

a
n

tr
a
n
s-

m
is

si
o
n

m
o
d
e
l

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

w
o
rk

p
la

c
e

c
lo

su
re

s,

st
ri

c
t

re
st

ri
c
ti

o
n
s

o
n

g
a
th

e
ri

n
g
s,

sc
h
o
o
l

c
lo

su
re

s

[3
5
]

in
fe

c
ti

o
n
s,

d
e
a
th

s

y
e
s

S
ch

o
o
ls

c
lo

su
re

,
w

o
rk

-

p
la

c
e

c
lo

su
re

,
c
a
n
c
e
l

p
u
b
li
c

e
v
e
n
ts

,
st

a
y

a
t

h
o
m

e
,

re
st

ri
c
ti

o
n
s

o
n

in
te

rs
ta

te
m

o
v
e
m

e
n
t

U
S

2
1

J
a
n
u
a
ry

-1

M
a
y

2
0
2
0

d
a
y
s

M
ix

e
d

e
ff

e
c
ts

re
g
re

s-

si
o
n

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

fo
r

so
c
ia

l
d
is

ta
n
c
in

g
,

n
o
t

fo
r

re
st

ri
c
ti

o
n
s

o
n

in
te

rn
a
l

m
o
v
e
m

e
n
t

[3
6
]

d
e
a
th

s
y
e
s

O
x
C

G
R

T
1
3
0

c
o
u
n
tr

ie
s

J
a
n
u
a
ry

-M
a
y

2
0
2
0

d
a
y
s

P
O

L
S

o
n
ly

w
it

h

ti
m

e
F

E

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

e
a
rl

ie
r

a
n
d

st
ri

c
te

r

sc
h
o
o
l

c
lo

su
re

,
a
n
d

w
o
rk

p
la

c
e

c
lo

su
re

[3
7
]

in
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c
ti

o
n
s

y
e
s

S
h
u
td

o
w

n
C

h
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a
J
a
n
u
a
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-

F
e
b
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a
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2
0
2
0

d
a
y
s

G
e
n
e
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li
z
e
d
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n
e
a
r

m
o
d
e
l

y
e
s

M
it

ig
a
ti

n
g

e
ff

e
c
t

o
f

p
u
b
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c
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a
n
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o
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c
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-
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,
c
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n
g

e
n
te

rt
a
in

m
e
n
t

v
e
n
u
e
s

a
n
d

b
a
n
n
in

g
p
u
b
li
c

g
a
th

e
ri

n
g
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