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ABSTRACT
Objectives The global COVID- 19 pandemic produced 
large- scale health and economic complications. Older 
people and those with comorbidities are particularly 
vulnerable to this virus, with nursing homes and long term 
care facilities (LTCF) experiencing significant morbidity and 
mortality associated with COVID- 19 outbreaks. The aim of 
this rapid systematic review was to investigate measures 
implemented in LTCF to reduce transmission of COVID- 19 
and their effect on morbidity and mortality of residents, 
staff and visitors.
Setting Long- term care facilities.
Participants Residents, staff and visitors of facilities.
Primary and secondary outcome measures Databases 
(PubMed, EMBASE, CINAHL, Cochrane Databases and 
repositories and MedRXiv prepublished database) were 
systematically searched from inception to 27 July 2020 to 
identify studies reporting assessment of interventions to 
reduce transmission of COVID- 19 in nursing homes among 
residents, staff or visitors. Outcome measures include 
facility characteristics, morbidity data, case fatalities and 
transmission rates. Due to study quality and heterogeneity, 
no meta- analysis was conducted.
Results The search yielded 1414 articles, with 38 
studies included. Reported interventions include mass 
testing, use of personal protective equipment, symptom 
screening, visitor restrictions, hand hygiene and droplet/
contact precautions, and resident cohorting. Prevalence 
rates ranged from 1.2% to 85.4% in residents and 0.6% to 
62.6% in staff. Mortality rates ranged from 5.3% to 55.3% 
in residents.
Conclusions Novel evidence in this review details the 
impact of facility size, availability of staff and practices of 
operating between multiple facilities, and for- profit status 
of facilities as factors contributing to the size and number 
of COVID- 19 outbreaks. No causative relationships can 
be determined; however, this review provides evidence 
of interventions that reduce transmission of COVID- 19 in 
LTCF.
PROSPERO registration number CRD42020191569.

INTRODUCTION
SARS- CoV- 2 is a novel virus, first identified in 
China in 2019, resulting in the current global 
pandemic in 2020.1 The ensuing disease 
associated with infection from SARS- CoV- 2, 
termed COVID- 19, has produced large- scale 

public health and worldwide economic 
effects.2

The virus spreads between people through 
close contact and droplet transmission 
(coughs and sneezes). While most infected 
people will experience mild influenza‐like 
symptoms, others may become seriously ill 
and die.3 At- risk groups include older people 
and those with underlying medical condi-
tions, while men appear to have more suscep-
tibility than women. Symptom severity varies; 
several individuals remain asymptomatic. 
Others experience fever, cough, sore throat, 
general weakness and fatigue, while more 
severe respiratory illnesses and infections may 
result, which can be fatal.4 5 Deterioration 
in clinical presentations can occur rapidly, 
leading to poorer health outcomes. Anosmia 
and ageusia are reported in evidence from 
South Korea, China and Italy in patients with 
confirmed SARS- CoV- 2 infection, in some 
cases in the absence of other symptoms.6

The WHO declared the COVID- 19 
outbreak constituted a Public Health Emer-
gency of International Concern on 30 
January 2020.5 Two primary goals of action 
were (1) to accelerate innovative research to 
help contain the spread and facilitate care for 
all affected and (2) to support research prior-
ities globally the learning from the pandemic 
response for preparedness. Globally, up to 
25 March 2021, there are 123 636 852 cases 

Strengths and limitations of this study

 ► Evidence from 38 studies identifies the measures 
taken to reduce transmission of COVID- 19 in long- 
term care facilities.

 ► No limitations were placed on study type, and all 
languages were eligible for inclusion.

 ► Study quality was formally examined using the 
Mixed Methods Assessment Tool.

 ► Due to the heterogeneity of included studies, meta- 
analysis was not able to be performed.
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of COVID- 19 (following the applied case definitions and 
testing strategies in the affected countries) including 2 
721 891 deaths.7 Within Europe, over 25 220 376 cases are 
reported, with 592 929 deaths.7

Given the infection and mortality figures noted, 
preventing and limiting transmission of the SARS- CoV- 2 
virus is advocated. International and national evidence 
mandates physical distancing, regular hand hygiene and 
cough etiquette, and limiting touching eyes, nose or 
mouth; in addition to regular cleaning of surfaces.8

As noted, older people are an at- risk group for COVID- 
19, and throughout the pandemic, the impact on this 
population has resulted in increased mortality, specifically 
those living in long term care facilities (LTCF) where a high 
proportion of outbreaks with increased rates of morbidity 
and case fatality in residents are recorded.9 In several 
European Union/European Economic Area countries, 
LTCF deaths among residents, associated with COVID- 19, 
account for 37%–66% of all COVID- 19- related fatalities.9 
The specific rationale for their increased susceptibility is 
less clear. Comorbidities including cardiovascular disease 
and diabetes may increase the chances of fatal disease, but they 
alone do not explain why age is an independent risk factor.10 
Molecular, biological and immunological changes inform 
emergent viable hypotheses.10 The United Nations (UN) 
(2020) acknowledge that COVID- 19 exposes the inequal-
ities in society and the failures expressed in the 2030 
Agenda for Sustainable Development. The UN report the 
disproportionate fatality rates in those aged over 80 years 
as five times the global average11 and suggest a need for a 
more inclusive, equitable and age- friendly society, anchored in 
human rights (p16).12

The aim of this rapid review of the literature was to 
assess the extent to which measures implemented in 
LTCF reduced transmission of COVID- 19 (SARS- CoV- 2) 
among residents, staff and visitors, and the effect of these 
measures on morbidity and mortality outcomes.

METHODS
The protocol is registered on PROSPERO13 and reporting 
follows Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses guidelines.14 Ethical approval was not 
required for this systematic review.

Search strategy
Search strategies comprised search terms both for 
keywords and controlled- vocabulary search terms MESH 
and EMTREE (see online supplemental table 1 for full 
search terms). EMBASE (via OVID), PubMed (via OVID), 
Cumulative Index to Nursing and Allied Health Litera-
ture (CINAHL), Cochrane Database and Repository and 
MedRXiv prepublished databases were searched. No time 
limits were imposed, and databases were searched up to 
27 July 2020. Reference lists of included evidence were 
checked for further articles.

Eligibility criteria
All study designs (experimental, observational and 
qualitative) are included, and no exclusions are placed 

on language. Included studies report an assessment of 
measures to reduce transmission of COVID- 19 (including 
SARS or Middle Eastern Resipratory Virus (MERS)) in 
residents, employees or visitors of LTCF. To provide as 
comprehensive a review of the evidence we included any 
intervention implemented to reduce the transmission of 
COVID- 19 in LTCF, including facility measures, social 
distancing, use of personal protective equipment (PPE) 
and hand hygiene.

A broad definition of LTCF was adopted for this review 
noting European Centre for Disease Prevention and 
Control (ECDC) guidance8 including institutions such 
as nursing homes, skilled nursing facilities, retirement 
homes, assisted- living facilities, residential care homes or 
other facilities providing care in a congregated setting for 
older aged adults.

Primary outcome measures
Primary outcome measures are morbidity data, case 
fatality rates and reductions in reported transmission 
rates.

Secondary outcomes
Secondary outcomes reported are facility characteristics 
associated with COVID- 19 transmission.

Selection of studies and data extraction
Two authors developed search strings (DS and KF); all 
database searches were completed by one author (DS) 
(online supplemental table 1). Following de- duplication, 
references were uploaded into Covidence management 
platform (LM), and two authors independently screened 
all titles and abstracts (LM and KF). Full texts of all poten-
tially eligible studies were independently reviewed by two 
authors (LM and KF). Disagreements were resolved by 
discussion with a third author (CCK). Data from included 
studies were independently extracted in duplicate (LM 
and KF). A data extraction form was developed and modi-
fied from documents used previously by authors (KF and 
CCK). Extracted data included study characteristics (title, 
lead author, year of publication, country, study setting, 
study design), description of the intervention, number 
and characteristics of participants, outcomes, duration of 
follow- up, sources of funding, peer review status. Study 
design (required for review of quality) was independently 
assessed by two authors (LM and KF), with disagreements 
resolved by a third author (CCK).

Assessment of quality
Two review authors (LM and EL) independently assessed 
the quality of included studies using Mixed Methods 
Assessment Tool (MMAT),15 with disagreements resolved 
by a third author (KF) and discussed with the lead author 
(CCK) (online supplemental table 2). The MMAT is used 
widely and considered a valid indicator of methodolog-
ical quality using instruments for non- randomised and 
descriptive studies.
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Data synthesis
Meta- analysis was not possible due to heterogeneity in 
study designs, participants, outcomes and nature of the 
interventions and no attempt was made to transform 
statistical data. The Synthesis without meta- analysis 
(SWiM) criteria16 guide a narrative summary, with data 
presented in tabular format and subgroup reporting of 
population groups.

Patient and public involvement
No patients were involved in this study.

RESULTS
We identified 1414 articles and 131 full- text articles were 
selected for review. After an evaluation against our inclu-
sion criteria, 38 studies (40 papers) are included in this 
systematic review (figure 1).

Study characteristics
Geographically we report evidence from 11 countries; 
the majority (20 studies) are from USA17–36 and UK.37–41 
We report evidence from Canada,42–44 France,45 46 Hong 
Kong,47 48 Belgium,49 Germany,50 Ireland,51 Japan,52 
Korea53 and Spain54 (table 1).

Infection control measures
Twenty studies report the nature of LTCFs related 
to outbreaks and transmission of COVID- 19 infec-
tion (table 2).17 24 29 30 32 34 36–40 42–44 46–48 51–53 Thirty 
studies (table 318–30 33–35 38–44 46–51 54); report evidence of 
measures to reduce transmission of COVID- 19 in long- 
term residential care facilities for residents, 25 studies 
(table 418–23 25 27–31 33 35 39 40 43–49 51 54); report evidence for 

employee outcomes, and two studies report evidence for 
visitors (table 5).29 48

A variety of infection control measures are described 
(tables 1 and 3–5) including: mass testing/point- prevalence 
testing (22 studies18 20–23 26–31 33–35 39 40 45 46 49–51 54), use of 
PPE (10 studies18 19 21 26 29 30 33 46 48 50), screening of residents, 
staff or visitors for symptoms (8 studies19–21 24 26 28 30 33), 
restrictions on visitor entry (10 studies19–21 26 28 30 33 46 50 54), 
hand hygiene and contact and droplet precautions (6 
studies20 24 26 33 46 47) and cohorting/isolation of residents 
(11 studies20 21 23 26 29 30 33 34 46 48 50). Thirteen studies exam-
ined characteristics of LTCF and their association with 
COVID- 19 infection and risk.17 25 32 36–38 40–44 52 53

Morbidity and mortality
Morbidity and mortality results from included studies 
are presented for residents (table 3), staff (table 4) 
and visitors (table 5). Prevalence of COVID- 19 infec-
tion was reported in 29 studies, including prevalence 
in residents (27 studies18–30 33–35 39 40 42 44 46–51 54) and 
staff (22 studies18 20–23 25 27–31 33 35 39 40 45–49 51 54), with two 
studies reporting absolute case numbers in visitors.29 48 
Prevalence rates ranged from 3.8% in a sample of 
2074 LTCF49 and 1.2% in the third point- prevalence 
survey at a single facility21 to 85.4% in a single facility 
that implemented a telemedicine service to limit 
transmission.25 Staff prevalence ranged from 0.6% 
in a point- prevalence survey in a single facility21 to 
62.6% in a group of nine LTCF.22 One study reported 
16 COVID- 19 positive visitor cases,29 while a study that 
examined SARS infection following an outbreak in 
a Hong Kong facility reported three positive visitor 
cases.48

The symptom status (symptomatic/presymptomatic/
asymptomatic, typical/atypical symptoms) of partici-
pants was reported in 16 studies, with resident and staff 
symptom status reported in 1518–20 22 23 26–28 30 33 34 46 49 51 54 
and 13 studies,20–23 27 28 30 33 45 46 49 51 54 respectively. 
No studies reported symptom status of visitors. The 
proportion of COVID- 19 positive residents presenting 
with symptoms ranged from 26.3%20 27 to 59.8% (a 
sample of both residents and healthcare workers).28 
Asymptomatic cases in residents were reported in 
13 studies,18 20 22 23 26–28 30 33 46 49 51 54 with proportions 
of COVID- 19 positive residents presenting with no 
symptoms varying from 2.4%46 to 75.3%.49 Among 
COVID- 19 positive staff, the proportion of symptom-
atic cases ranged from 6.4%27 to 100%,33 and asymp-
tomatic cases ranged from 23.6%51 to 100%.21 23

Mortality results were reported in 22 studies, 
including information on mortality of residents 
(22 studies18–20 23–25 28–30 34 35 38–44 46 48 50 51), staff (4 
studies29 35 46 48) and visitors (2 studies29 48). Mortality 
rates in COVID- 19 positive residents ranged from 
5.3%20 to 55.3%.39 One study reported a 66.7% 
death rate in residents who tested positive for the 
SARS virus.48 A study examining the mortality risk in 

Figure 1 Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses flowchart.

 on A
pril 17, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-047012 on 18 O

ctober 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


4 Frazer K, et al. BMJ Open 2021;11:e047012. doi:10.1136/bmjopen-2020-047012

Open access 

Ta
b

le
 1

 
C

ha
ra

ct
er

is
tic

s 
of

 s
tu

d
ie

s 
in

cl
ud

in
g 

in
fe

ct
io

n 
co

nt
ro

l m
ea

su
re

s
S

tu
d

y 
ID

C
o

un
tr

y
S

tu
d

y 
d

es
ig

n
S

et
ti

ng
P

o
p

ul
at

io
n

In
te

rv
en

ti
o

n/
in

fe
ct

io
n 

co
nt

ro
l s

tr
at

eg
y

O
ut

co
m

e 
g

ro
up

s
P

ri
m

ar
y 

o
ut

co
m

e 
m

ea
su

re
S

ec
o

nd
ar

y 
o

ut
co

m
e

A
b

ra
m

s 
et

 a
l17

U
S

A
C

ro
ss

- s
ec

tio
na

l
N

ur
si

ng
 h

om
es

N
ur

si
ng

 h
om

es
 a

cr
os

s 
30

 U
S

 s
ta

te
s 

(n
=

93
95

 
nu

rs
in

g 
ho

m
es

)
N

=
64

46
 fa

ci
lit

ie
s 

w
ith

ou
t 

C
O

V
ID

-  1
9 

ca
se

s;
 

n=
29

49
 fa

ci
lit

ie
s 

w
ith

 C
O

V
ID

- 1
9 

ca
se

s

N
ur

si
ng

 h
om

es
 c

ha
ra

ct
er

is
tic

s 
as

so
ci

at
ed

 w
ith

 
C

O
V

ID
- 1

9 
ou

tb
re

ak
s

Fa
ci

lit
ie

s
P

re
va

le
nc

e 
of

 C
O

V
D

- 1
9

E
st

im
at

es
 o

n 
th

e 
re

la
tio

ns
hi

p
 o

f n
ur

si
ng

 
ho

m
e 

ch
ar

ac
te

ris
tic

s 
an

d
 d

oc
um

en
te

d
 

C
O

V
ID

-  1
9 

ca
se

s

A
ro

ns
 e

t 
al

18
U

S
A

, K
in

g 
C

ou
nt

y,
 

W
as

hi
ng

to
n

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
N

ur
si

ng
 h

om
e 

fa
ci

lit
y

R
es

id
en

ts
 N

=
89

N
=

76
 p

ar
tic

ip
at

ed
 in

 p
oi

nt
- p

re
va

le
nc

e 
te

st
in

g
P

P
E

 (e
ye

 p
ro

te
ct

io
n,

 g
ow

n,
 g

lo
ve

s,
 fa

ce
 

m
as

ks
); 

m
as

s 
te

st
in

g
R

es
id

en
ts

, s
ta

ff
C

O
V

ID
- 1

9 
p

re
va

le
nc

e,
 t

es
tin

g,
 

sy
m

p
to

m
s,

 h
os

p
ita

lis
at

io
n,

 
m

or
ta

lit
y

 
 

B
la

ck
m

an
 e

t 
al

 19
U

S
A

C
ro

ss
- s

ec
tio

na
l

S
ki

lle
d

 n
ur

si
ng

 fa
ci

lit
y

A
 1

50
- b

ed
d

ed
 s

ki
lle

d
 n

ur
si

ng
 fa

ci
lit

y.
 S

in
gl

e 
st

or
y 

b
ui

ld
in

g 
w

ith
 fo

ur
 u

ni
ts

E
m

p
lo

ye
e 

an
d

 v
is

ito
r 

sc
re

en
in

g 
on

 e
nt

ry
; 

vi
si

to
r 

re
st

ric
tio

ns
; r

ev
ie

w
 o

f P
P

E
 a

nd
 in

fe
ct

io
n 

co
nt

ro
l i

n 
th

e 
b

ui
ld

in
g;

 u
se

 o
f h

ea
t 

m
ap

s 
in

 a
 

fa
ci

lit
y 

to
 t

ra
ck

 s
ta

ff 
an

d
 r

es
id

en
ts

’ s
ym

p
to

m
s

R
es

id
en

ts
, s

ta
ff

C
O

V
ID

-  1
9 

p
re

va
le

nc
e,

 t
es

tin
g,

 
m

or
ta

lit
y

 
 

B
or

ra
s-

 B
er

m
ej

o 
et

 a
l54

S
p

ai
n

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
N

ur
si

ng
 h

om
es

N
=

69
 n

ur
si

ng
 h

om
es

 in
 B

ar
ce

lo
na

N
=

32
14

 r
es

id
en

ts
 a

nd
 N

=
26

55
 s

ta
ff

S
ur

ve
ill

an
ce

 t
es

tin
g 

p
ro

gr
am

m
e 

fo
r 

C
O

V
ID

- 1
9 

in
 n

ur
si

ng
 h

om
es

; i
nt

ro
d

uc
tio

n 
of

 r
es

tr
ic

tio
ns

 
fo

r 
vi

si
to

rs

R
es

id
en

ts
, s

ta
ff

C
O

V
ID

- 1
9 

p
re

va
le

nc
e,

 t
es

tin
g,

 
sy

m
p

to
m

s
 

 

B
ra

in
ar

d
 e

t 
al

37
E

ng
la

nd
, N

or
fo

lk
R

et
ro

sp
ec

tiv
e 

co
ho

rt
C

ar
e 

ho
m

es
N

=
24

8 
ca

re
 h

om
es

S
ta

tis
tic

al
 m

od
el

lin
g 

as
se

ss
in

g 
d

et
ec

tio
n 

of
 

C
O

V
ID

- 1
9 

in
fe

ct
io

n 
re

la
tiv

e 
to

 P
P

E
 a

va
ila

b
ili

ty
 

an
d

 im
p

ac
t 

of
 s

ta
ffi

ng
 b

y 
no

n-
 ca

re
 w

or
ke

rs

Fa
ci

lit
ie

s
D

es
cr

ip
tiv

e 
d

at
a 

an
d

 s
ta

tis
tic

al
 

m
od

el
lin

g 
fo

r 
C

O
V

ID
- 1

9,
 

st
af

fin
g 

le
ve

ls
, a

cc
es

s 
to

 P
P

E

 
 

B
ro

w
n 

et
 a

l42
C

an
ad

a,
 O

nt
ar

io
R

et
ro

sp
ec

tiv
e 

co
ho

rt
N

ur
si

ng
 h

om
es

N
=

62
3 

nu
rs

in
g 

ho
m

es
N

=
78

 6
07

 r
es

id
en

ts
Im

p
ac

t 
of

 h
om

e 
cr

ow
d

in
g 

on
 C

O
V

ID
- 1

9 
in

fe
ct

io
n 

an
d

 m
or

ta
lit

y 
us

in
g 

nu
rs

in
g 

ho
m

e 
cr

ow
d

in
g 

in
d

ex
 s

co
re

R
es

id
en

ts
, f

ac
ili

tie
s

C
O

V
ID

- 1
9 

in
ci

d
en

ce
, 

m
od

el
lin

g 
m

or
ta

lit
y

Fa
ci

lit
y 

ch
ar

ac
te

ris
tic

s,
 

ov
er

cr
ow

d
in

g 
an

d
 

tr
an

sm
is

si
on

B
ur

to
n 

et
 a

l38
S

co
tla

nd
C

ro
ss

- s
ec

tio
na

l 
co

ho
rt

N
ur

si
ng

 h
om

es
N

=
18

9 
nu

rs
in

g 
ho

m
es

 in
cl

ud
ed

 a
nd

 d
at

a 
fo

r 
10

9 
ho

m
es

 (5
7.

7%
) f

or
 o

ld
er

 p
eo

p
le

 r
ep

or
te

d
, 

re
p

re
se

nt
in

g 
52

27
 b

ed
s 

(8
9.

5%
 o

f t
ot

al
 b

ed
s 

in
 

18
9 

ca
re

 h
om

es
)

S
ur

ve
ill

an
ce

 d
at

a 
to

 u
nd

er
st

an
d

 t
he

 e
vo

lu
tio

n 
of

 C
O

V
ID

- 1
9 

fo
llo

w
in

g 
ou

tb
r e

ak
s 

an
d

 c
ar

e 
ho

m
e 

ch
ar

ac
te

ris
tic

s 
in

 o
ne

 h
ea

lth
 b

oa
rd

Fa
ci

lit
ie

s,
 r

es
id

en
ts

C
O

V
ID

- 1
9 

ou
tb

re
ak

s,
 m

or
ta

lit
y

Fa
ci

lit
y 

ch
ar

ac
te

ris
tic

s 
as

so
ci

at
ed

 w
ith

 
tr

an
sm

is
si

on

D
or

a 
et

 a
l20

U
S

A
, C

al
ifo

rn
ia

C
ro

ss
- s

ec
tio

na
l

Ve
te

ra
ns

 A
ffa

irs
 

G
re

at
er

 L
os

 A
ng

el
es

 
H

ea
lth

ca
re

 S
ys

te
m

N
=

3 
sk

ill
ed

 n
ur

si
ng

 fa
ci

lit
ie

s 
(n

=
15

0 
lo

ng
 t

er
m

 
b

ed
s)

N
=

99
 r

es
id

en
ts

 (9
5%

 m
al

e,
 a

ge
 r

an
ge

 5
0–

10
0 

ye
ar

s)
N

=
13

6 
st

af
f

V
is

ito
rs

Th
re

e 
p

oi
nt

- p
re

va
le

nc
e 

su
rv

ey
s;

 v
is

ito
r 

re
st

ric
tio

ns
 (i

ni
tia

lly
 a

ll 
vi

si
to

rs
 s

cr
ee

ne
d

, t
he

n 
no

 v
is

ito
rs

 p
er

m
itt

ed
 in

to
 b

ui
ld

in
gs

); 
st

af
f 

sc
re

en
in

g;
 h

an
d

 h
yg

ie
ne

, d
ro

p
le

t 
an

d
 c

on
ta

ct
 

p
re

ca
ut

io
ns

; c
oh

or
tin

g

R
es

id
en

ts
, s

ta
ff

C
O

V
ID

- 1
9 

p
re

va
le

nc
e,

 
sy

m
p

to
m

s,
 m

or
ta

lit
y

 
 

D
ut

ey
-  M

ag
ni

 
et

 a
l39

U
K

 (E
ng

la
nd

, 
S

co
tla

nd
 a

nd
 

N
or

th
er

n 
Ire

la
nd

)

C
oh

or
t

Lo
ng

- t
er

m
 c

ar
e 

fa
ci

lit
ie

s
N

=
87

13
 r

es
id

en
t’s

 h
ea

lth
 r

ec
or

d
s

D
ai

ly
 c

ou
nt

s 
of

 in
fe

ct
io

n 
in

 9
33

9 
re

si
d

en
ts

 a
nd

 fo
r 

11
 6

04
 s

ta
ff 

ac
ro

ss
 1

79
 L

TC
F

Th
e 

ho
m

e 
te

st
in

g 
p

ro
gr

am
m

e 
w

as
 in

tr
od

uc
ed

 
fo

r 
al

l s
ta

ff 
an

d
 r

es
id

en
ts

 in
 F

ou
r 

S
ea

so
ns

 
H

ea
lth

ca
re

 G
ro

up
 (r

ep
re

se
nt

in
g 

9%
 o

f a
ll 

lo
ng

- 
te

rm
 c

ar
e 

b
ed

s)
. A

ll 
te

st
ed

 a
t 

le
as

t 
on

ce

R
es

id
en

ts
, s

ta
ff 

an
d

 
fa

ci
lit

ie
s

C
um

ul
at

iv
e 

in
ci

d
en

ce
 o

f 
C

O
V

ID
- 1

9,
 K

ap
la

n-
 M

ei
er

 
es

tim
at

es
 m

or
ta

lit
y 

an
d

 
sy

m
p

to
m

s

 
 

E
ck

ar
d

t 
et

 a
l21

U
S

A
, F

lo
rid

a
C

ro
ss

- s
ec

tio
na

l 
co

ho
rt

Lo
ng

- t
er

m
 c

ar
e

12
0-

 b
ed

d
ed

 lo
ng

- t
er

m
 c

ar
e 

fa
ci

lit
y

P
P

E
; s

ta
ff 

an
d

 v
is

ito
r 

sc
re

en
in

g;
 v

is
ito

r 
re

st
ric

tio
ns

; d
is

ta
nc

in
g 

of
 r

es
id

en
ts

; c
oh

or
tin

g 
ex

p
os

ed
 r

es
id

en
ts

; p
oi

nt
- p

re
va

le
nc

e 
te

st
in

g

R
es

id
en

ts
, s

ta
ff

C
O

V
ID

- 1
9 

p
re

va
le

nc
e

 
 

Fe
as

te
r 

an
d

 
G

oh
22

U
S

A
, P

as
ad

en
a

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
Lo

ng
- t

er
m

 c
ar

e 
ho

m
es

R
es

id
en

ts
 a

nd
 s

ta
ff 

(n
=

10
93

) o
f L

TC
F 

(n
=

9)
N

=
60

8 
re

si
d

en
ts

 (a
ge

 7
8±

13
.3

 y
ea

rs
; n

=
33

2 
fe

m
al

e)
N

=
48

5 
st

af
f (

ag
e 

41
.8

±
13

.3
 y

ea
rs

; n
=

24
9 

fe
m

al
e)

M
as

s 
su

rv
ei

lla
nc

e 
te

st
in

g
R

es
id

en
ts

, s
ta

ff
C

O
V

ID
- 1

9 
p

re
va

le
nc

e,
 

sy
m

p
to

m
s

 
 

Fi
sm

an
 e

t 
al

43
C

an
ad

a,
 O

nt
ar

io
C

oh
or

t
Lo

ng
- t

er
m

 c
ar

e 
fa

ci
lit

ie
s

N
=

26
9 

to
ta

l i
nd

iv
id

ua
ls

 w
ho

 d
ie

d
 o

f C
O

V
ID

- 1
9 

in
 O

nt
ar

io
 t

o 
11

 A
p

ril
 2

02
0,

 a
nd

 n
=

83
 in

d
iv

id
ua

ls
 

w
ho

 d
ie

d
 o

f C
O

V
ID

- 1
9 

in
 O

nt
ar

io
 L

TC
F 

to
 7

 A
p

ril
 

20
20

. D
en

om
in

at
or

s 
ar

e 
no

t 
av

ai
la

b
le

 fo
r 

lo
ng

- 
te

rm
 c

ar
e 

re
si

d
en

ts
 a

p
p

ro
xi

m
at

ed
 a

s 
th

e 
to

ta
l 

nu
m

b
er

 o
f l

on
g-

 te
rm

 c
ar

e 
fa

ci
lit

y 
b

ed
s 

in
 O

nt
ar

io
 

(7
9 

49
8)

, a
ss

um
in

g 
co

m
p

le
te

 o
cc

up
an

cy
. M

ed
ia

n 
b

ed
s 

12
0 

(9
–5

43
)

S
ur

ve
ill

an
ce

 d
at

a 
an

al
ys

ed
 t

o 
ev

al
ua

te
 t

he
 r

is
k 

of
 d

ea
th

 a
nd

 id
en

tifi
ca

tio
n 

of
 r

is
k 

fa
ct

or
s 

fo
r 

p
re

ve
nt

io
n 

st
ra

te
gi

es

R
es

id
en

ts
, s

ta
ff,

 
fa

ci
lit

ie
s

C
O

V
ID

- 1
9–

sp
ec

ifi
c 

m
or

ta
lit

y 
in

ci
d

en
ce

 r
at

e 
ra

tio
s 

(IR
R

s)
 o

f 
lo

ng
- t

er
m

 c
ar

e 
re

si
d

en
ts

 w
er

e 
ca

lc
ul

at
ed

 w
ith

 c
om

m
un

ity
- 

liv
in

g 
O

nt
ar

ia
ns

 o
ld

er
 t

ha
n 

69
 

ye
ar

s 
as

 t
he

 c
om

p
ar

at
or

 g
ro

up

 
 

G
ra

ha
m

 e
t 

al
23

E
ng

la
nd

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
Fo

ur
 n

ur
si

ng
 h

om
es

 
in

 L
on

d
on

, E
ng

la
nd

N
=

4 
nu

rs
in

g 
ho

m
es

.
N

=
39

4 
re

si
d

en
ts

 (3
7.

6%
 m

al
e,

 m
ed

ia
n 

ag
e 

83
 

ye
ar

s 
(IQ

R
 1

5)
, 7

5.
4%

 w
hi

te
)

N
=

59
6 

st
af

f

M
as

s 
su

rv
ei

lla
nc

e 
te

st
in

g;
 is

ol
at

io
n 

of
 in

fe
ct

ed
 

re
si

d
en

ts
R

es
id

en
ts

, s
ta

ff
C

O
V

ID
- 1

9 
p

re
va

le
nc

e,
 

sy
m

p
to

m
s,

 m
or

ta
lit

y.
 

M
ul

tiv
ar

ia
b

le
 lo

gi
st

ic
 

re
gr

es
si

on
 o

f p
re

se
nt

in
g 

sy
m

p
to

m
s 

in
 t

ho
se

 w
ho

 h
ad

 
an

 a
va

ila
b

le
 t

es
t

 
 

C
on

tin
ue

d

 on A
pril 17, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-047012 on 18 O

ctober 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


5Frazer K, et al. BMJ Open 2021;11:e047012. doi:10.1136/bmjopen-2020-047012

Open access

S
tu

d
y 

ID
C

o
un

tr
y

S
tu

d
y 

d
es

ig
n

S
et

ti
ng

P
o

p
ul

at
io

n
In

te
rv

en
ti

o
n/

in
fe

ct
io

n 
co

nt
ro

l s
tr

at
eg

y
O

ut
co

m
e 

g
ro

up
s

P
ri

m
ar

y 
o

ut
co

m
e 

m
ea

su
re

S
ec

o
nd

ar
y 

o
ut

co
m

e

G
ue

ry
 e

t 
al

45
Fr

an
ce

, N
an

te
s

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
N

ur
si

ng
 h

om
e

N
=

13
6 

st
af

f (
ag

e 
39

 y
ea

rs
 (I

Q
R

 2
7–

48
.5

), 
n=

11
2 

fe
m

al
e)

S
ur

ve
ill

an
ce

 t
es

tin
g 

of
 s

ta
ff 

fo
llo

w
in

g 
co

nfi
rm

ed
 in

d
ex

 c
as

e
S

ta
ff

C
O

V
ID

- 1
9 

p
re

va
le

nc
e,

 
sy

m
p

to
m

s
 

 

H
an

d
 e

t 
al

24
U

S
A

, L
ou

is
ia

na
C

ro
ss

- s
ec

tio
na

l 
co

ho
rt

Lo
ng

- t
er

m
 c

ar
e 

fa
ci

lit
y

Lo
ng

- t
er

m
 c

ar
e 

fa
ci

lit
y 

p
ro

vi
d

es
 s

er
vi

ce
s 

fo
r 

up
 t

o 
13

0 
re

si
d

en
ts

: r
ep

or
t 

on
 2

0 
re

si
d

en
t 

ca
se

s
O

ut
b

re
ak

 s
ur

ve
ill

an
ce

 a
ft

er
 2

0 
ca

se
s 

re
p

or
te

d
. 

A
d

he
re

nc
e 

to
 s

ta
nd

ar
d

 d
ro

p
le

t 
p

re
ca

ut
io

ns
 fo

r 
sy

m
p

to
m

at
ic

 r
es

id
en

ts

R
es

id
en

ts
, f

ac
ili

tie
s

P
re

va
le

nc
e 

of
 C

or
on

av
iru

s 
N

L6
3 

sy
m

p
to

m
s,

 
ho

sp
ita

lis
at

io
ns

, m
or

ta
lit

y

 
 

H
ar

ris
 e

t 
al

25
U

S
A

, V
irg

in
ia

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
Lo

ng
- t

er
m

 c
ar

e 
fa

ci
lit

y
N

=
41

 o
f 4

8 
re

si
d

en
ts

 (m
ed

ia
n 

ag
e 

75
 y

ea
rs

 (4
4–

10
4)

, 5
2.

1%
 fe

m
al

e 
(2

5/
48

). 
60

.4
%

 w
hi

te
 (2

9/
48

))
N

=
7 

st
af

f

Fo
llo

w
in

g 
an

 o
ut

b
re

ak
, r

es
p

on
se

 d
ev

el
op

ed
 fo

r 
th

e 
m

an
ag

em
en

t 
of

 r
es

id
en

ts
 a

nd
 t

he
 u

se
 o

f 
te

le
m

ed
ic

in
e.

 E
ar

ly
 id

en
tifi

ca
tio

n 
of

 r
es

id
en

ts
 

fo
r 

es
ca

la
tio

n 
of

 c
ar

e;
 m

on
ito

rin
g 

an
d

 t
re

at
in

g 
p

at
ie

nt
s 

sa
fe

 t
o 

re
m

ai
n 

in
 a

 fa
ci

lit
y;

 c
ar

e 
co

or
d

in
at

io
n—

b
id

ire
ct

io
na

l; 
d

ai
ly

 n
ee

d
s 

as
se

ss
m

en
t 

re
la

te
d

 t
o 

te
ch

no
lo

gy
, i

nf
ec

tio
n 

co
nt

ro
l a

nd
 s

ta
ff 

w
el

l-
 b

ei
ng

R
es

id
en

ts
, s

ta
ff

C
O

V
ID

- 1
9 

p
re

va
le

nc
e,

 
m

or
ta

lit
ie

s,
 c

om
or

b
id

iti
es

, 
te

le
m

ed
ic

in
e 

co
ns

ul
ta

tio
ns

 
 

H
eu

ng
 e

t 
al

47
H

on
g 

K
on

g
C

ro
ss

- s
ec

tio
na

l 
co

ho
rt

R
es

id
en

tia
l c

ar
e 

ho
m

e
N

=
90

 r
es

id
en

ts
N

=
32

 s
ta

ff
N

=
67

/9
0 

re
si

d
en

ts
 p

ar
tic

ip
at

ed
; n

=
7 

(1
0%

) a
ge

d
 

65
–7

5 
ye

ar
s,

 n
=

32
 (4

8%
) 7

6–
85

 y
ea

rs
, n

=
28

 
(4

2%
) >

85
 y

ea
rs

; n
=

53
 (7

9%
) f

em
al

es
.

S
ta

ff 
26

/3
2 

p
ar

tic
ip

at
ed

; n
=

18
 (6

9%
) a

ge
d

 3
1–

50
 

ye
ar

s,
 n

=
8 

(3
1%

) >
50

 y
ea

rs
; 8

5%
 fe

m
al

es
; 

54
%

 n
ur

si
ng

 c
ar

e 
ro

le
, 4

6%
 a

ss
is

ta
nc

e 
in

 d
ai

ly
 

ac
tiv

iti
es

S
ur

ve
ill

an
ce

 s
cr

ee
ni

ng
 in

 a
 r

es
id

en
tia

l c
ar

e 
ho

m
e 

w
ith

 t
he

 in
tr

od
uc

tio
n 

of
 in

fe
ct

io
n 

co
nt

ro
l 

p
re

ca
ut

io
ns

: d
ro

p
le

t 
an

d
 c

on
ta

ct
 p

re
ca

ut
io

ns

R
es

id
en

t,
 s

ta
ff,

 
fa

ci
lit

ie
s

S
er

op
re

va
le

nc
e 

of
 S

A
R

S
-  

C
oV

 a
nt

ib
od

ie
s.

 S
ym

p
to

m
s,

 
tr

an
sm

is
si

on
 a

nd
 m

or
ta

lit
y

 
 

H
o 

et
 a

l48
H

on
g 

K
on

g
C

ro
ss

- s
ec

tio
na

l 
co

ho
rt

N
ur

si
ng

 h
om

e
N

=
7 

re
si

d
en

ts
, s

ta
ff,

 v
is

ito
rs

 in
 o

ne
 n

ur
si

ng
 h

om
e 

(n
=

4 
fe

m
al

es
 a

ge
d

 in
 t

he
ir 

60
s–

90
s;

 n
=

3 
m

al
es

 
ag

ed
 in

 t
he

ir 
20

s–
80

s)

P
ro

p
os

ed
 in

te
rv

en
tio

n 
fo

r 
fu

tu
re

 m
an

ag
em

en
t.

 
C

om
m

un
ity

- b
as

ed
 o

ut
r e

ac
h 

te
am

s 
le

d
 b

y 
ge

ria
tr

ic
ia

ns
, n

ur
se

s 
to

 c
lo

se
ly

 m
on

ito
r 

nu
rs

in
g 

ho
m

e 
re

si
d

en
ts

 d
is

ch
ar

ge
d

 fr
om

 h
os

p
ita

l

R
es

id
en

ts
, s

ta
ff,

 
vi

si
to

rs
, f

ac
ili

tie
s

D
es

cr
ip

tiv
e 

d
at

a 
on

 s
ev

en
 

ca
se

s,
 t

he
 o

ns
et

 o
f i

lln
es

s,
 

tr
an

sm
is

si
on

 a
nd

 o
ut

co
m

e 
in

cl
ud

in
g 

m
or

ta
lit

y

 
 

H
ox

ha
 e

t 
al

49
B

el
gi

um
C

ro
ss

- s
ec

tio
na

l 
co

ho
rt

Lo
ng

- t
er

m
 c

ar
e 

fa
ci

lit
ie

s
R

ep
or

tin
g 

fo
r 

20
74

 o
f 2

50
0 

in
vi

te
d

 fa
ci

lit
ie

s;
 2

80
 

42
7 

C
O

V
ID

- 1
9 

te
st

s.
51

%
 r

es
id

en
ts

 (N
=

14
2 

10
0)

 a
nd

 4
9%

 s
ta

ff 
(N

=
13

8 
32

7)

M
as

s 
te

st
in

g
R

es
id

en
ts

 a
nd

 s
ta

ff
C

O
V

ID
- 1

9 
p

re
va

le
nc

e,
 

sy
m

p
to

m
s,

 c
ha

ra
ct

er
is

tic
s 

as
so

ci
at

ed
 w

ith
 p

os
iti

ve
 t

es
t 

ou
tc

om
e

 
 

Ir
ita

ni
 e

t 
al

52
Ja

p
an

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
A

cr
os

s 
lo

ng
- t

er
m

 
ca

re
 h

os
p

ita
ls

/
fa

ci
lit

ie
s,

 g
en

er
al

 
m

ed
ic

al
/w

el
fa

re
 

fa
ci

lit
ie

s 
an

d
 n

on
- 

m
ed

ic
al

/w
el

fa
re

 
fa

ci
lit

ie
s

38
1 

cl
us

te
rs

 w
ith

 3
78

6 
in

fe
ct

ed
 c

as
es

 a
cc

ou
nt

in
g 

fo
r 

23
.9

%
 o

f 1
5 

85
2 

ca
se

s
Fo

llo
w

in
g 

go
ve

rn
m

en
t 

re
co

m
m

en
d

at
io

n 
su

sp
en

si
on

 o
r 

re
st

ric
tin

g 
te

m
p

or
ar

y 
us

e 
of

 
LT

C
F 

in
 a

re
as

 w
he

re
 in

fe
ct

io
n 

p
re

va
le

nt

Fa
ci

lit
ie

s
D

es
cr

ip
tiv

e 
d

at
a 

on
 c

lu
st

er
s 

re
p

or
te

d
, m

or
ta

lit
y 

d
at

a
 

 

K
en

ne
lly

 e
t 

al
51

Ire
la

nd
C

ro
ss

- s
ec

tio
na

l 
co

ho
rt

N
ur

si
ng

 h
om

es
N

ur
si

ng
 h

om
e 

re
si

d
en

ts
 in

 t
hr

ee
 c

om
m

un
ity

 h
ea

lth
 

or
ga

ni
sa

tio
ns

 in
 Ir

el
an

d
 (N

=
28

 n
ur

si
ng

 h
om

es
). 

R
ep

re
se

nt
s 

20
43

 r
es

id
en

ts
 a

nd
 2

30
3 

b
ed

s

M
as

s 
su

rv
ei

lla
nc

e 
te

st
in

g;
 p

os
t-

 te
st

in
g 

p
ro

gr
am

m
e

S
ta

ff,
 r

es
id

en
ts

, 
fa

ci
lit

ie
s

C
O

V
ID

- 1
9 

p
re

va
le

nc
e,

 
sy

m
p

to
m

s,
 c

lin
ic

al
 o

ut
co

m
es

, 
in

cl
ud

in
g 

m
or

ta
lit

y

C
ha

ra
ct

er
is

tic
s 

of
 

fa
ci

lit
ie

s 
as

so
ci

at
ed

 
w

ith
 t

ra
ns

m
is

si
on

K
im

53
K

or
ea

 (S
ou

th
)

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
N

ur
si

ng
 h

om
e

N
=

14
2 

nu
rs

in
g 

ho
m

e 
re

si
d

en
ts

N
=

85
 h

ea
lth

ca
re

 w
or

ke
rs

 a
nd

 c
ar

eg
iv

er
s 

w
or

ki
ng

 
in

 o
ne

 fa
ci

lit
y

P
ro

ce
d

ur
es

 id
en

tifi
ed

 t
o 

re
d

uc
e 

tr
an

sm
is

si
on

 
of

 C
O

V
ID

- 1
9 

fo
llo

w
in

g 
co

nfi
rm

ed
 c

as
e 

in
 a

 
st

af
f m

em
b

er

Fa
ci

lit
ie

s
D

at
a 

on
 t

he
 

p
re

p
ar

ed
ne

ss
 o

f t
he

 
fa

ci
lit

y 
to

 r
ed

uc
e 

tr
an

sm
is

si
on

.

K
im

b
al

l e
t 

al
26

U
S

A
, K

in
g 

C
ou

nt
y,

 
W

as
hi

ng
to

n

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
Lo

ng
- t

er
m

 c
ar

e 
sk

ill
ed

 n
ur

si
ng

 fa
ci

lit
y

N
ur

si
ng

 h
om

e.
N

=
82

 r
es

id
en

ts
; 7

6/
82

 (9
2.

7%
) u

nd
er

w
en

t 
sy

m
p

to
m

 a
ss

es
sm

en
t 

an
d

 t
es

tin
g;

 t
hr

ee
 (3

.7
%

) 
re

fu
se

d
 t

es
tin

g

S
ur

ve
ill

an
ce

 t
es

tin
g;

 P
P

E
; h

an
d

 h
yg

ie
ne

; v
is

ito
r 

re
st

ric
tio

ns
; s

ta
ff 

sc
re

en
in

g;
 d

ai
ly

 r
es

id
en

t 
sy

m
p

to
m

 a
ss

es
sm

en
ts

; i
so

la
tio

n 
of

 p
os

iti
ve

 
re

si
d

en
ts

R
es

id
en

ts
C

O
V

ID
- 1

9 
p

re
va

le
nc

e 
an

d
 

sy
m

p
to

m
s

 
 

K
le

in
 e

t 
al

50
G

er
m

an
y,

 
H

am
b

ur
g

C
ro

ss
- s

ec
tio

na
l

R
es

id
en

tia
l c

ar
e 

fa
ci

lit
y

N
=

60
 r

es
id

en
t 

an
d

 r
ep

or
t 

fr
om

 e
ig

ht
 d

ec
ea

se
d

 
re

si
d

en
ts

M
as

s 
te

st
in

g;
 P

P
E

; r
es

id
en

t 
co

ho
rt

in
g;

 v
is

ito
r 

re
st

ric
tio

ns
R

es
id

en
ts

C
O

V
ID

- 1
9 

p
re

va
le

nc
e 

an
d

 
sy

m
p

to
m

s,
 m

an
ag

em
en

t
 

 

Le
nn

on
 e

t 
al

27
U

S
A

, 
M

as
sa

ch
us

et
ts

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
S

ki
lle

d
 fa

ci
lit

ie
s,

 
nu

rs
in

g 
ho

m
es

 
an

d
 a

ss
is

te
d

 li
vi

ng
 

fa
ci

lit
ie

s

N
=

36
6 

sk
ill

ed
 n

ur
si

ng
 fa

ci
lit

ie
s

N
=

32
 4

80
 r

es
id

en
ts

 a
nd

 s
ta

ff 
te

st
ed

 o
nc

e,
 a

nd
 

6.
7%

 t
es

te
d

 s
ub

se
q

ue
nt

ly
.

N
=

16
 9

66
 r

es
id

en
ts

 (m
ea

n 
ag

e 
82

±
13

; 6
5%

 
fe

m
al

e)
.

N
=

15
 5

14
 s

ta
ff 

(m
ea

n 
ag

e 
45

±
15

; 7
6%

 fe
m

al
e)

M
as

s 
te

st
in

g 
an

d
 r

ec
or

d
in

g 
of

 s
ym

p
to

m
s,

 
co

m
p

ar
is

on
 o

f v
ira

l l
ev

el
s

R
es

id
en

ts
, s

ta
ff

C
O

V
ID

- 1
9 

p
re

va
le

nc
e,

 
sy

m
p

to
m

s
 

 

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d

 on A
pril 17, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-047012 on 18 O

ctober 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


6 Frazer K, et al. BMJ Open 2021;11:e047012. doi:10.1136/bmjopen-2020-047012

Open access 

S
tu

d
y 

ID
C

o
un

tr
y

S
tu

d
y 

d
es

ig
n

S
et

ti
ng

P
o

p
ul

at
io

n
In

te
rv

en
ti

o
n/

in
fe

ct
io

n 
co

nt
ro

l s
tr

at
eg

y
O

ut
co

m
e 

g
ro

up
s

P
ri

m
ar

y 
o

ut
co

m
e 

m
ea

su
re

S
ec

o
nd

ar
y 

o
ut

co
m

e

Lo
ui

e 
et

 a
l28

U
S

A
, S

an
 

Fr
an

ci
sc

o
C

oh
or

t
Th

re
e 

sk
ill

ed
 n

ur
si

ng
 

fa
ci

lit
ie

s 
an

d
 o

ne
 

as
si

st
ed

 li
vi

ng
 fa

ci
lit

y

N
=

43
1 

re
si

d
en

ts
 a

nd
 s

ta
ff 

te
st

ed
 a

s 
p

ar
t 

of
 in

iti
al

 
su

rv
ei

lla
nc

e
Fo

llo
w

-  u
p

 t
es

tin
g 

of
 n

=
30

3 
as

ym
p

to
m

at
ic

 c
as

es

M
as

s 
su

rv
ei

lla
nc

e 
te

st
in

g;
 r

es
tr

ic
tio

ns
 o

n 
vi

si
to

rs
 a

nd
 n

on
- e

ss
en

tia
l s

ta
ff;

 in
cr

ea
se

d
 

m
on

ito
rin

g/
sc

re
en

in
g 

of
 p

eo
p

le
 e

nt
er

in
g/

re
si

d
in

g 
in

 a
 fa

ci
lit

y

R
es

id
en

ts
, s

ta
ff

C
O

V
ID

-  1
9 

p
re

va
le

nc
e,

 
ho

sp
ita

lis
at

io
ns

, f
at

al
iti

es
, 

m
an

ag
em

en
t

 
 

M
cM

ic
ha

el
 

et
 a

l29
U

S
A

, K
in

g 
C

ou
nt

y,
 

W
as

hi
ng

to
n

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
S

ki
lle

d
 n

ur
si

ng
 fa

ci
lit

y
N

=
16

7
N

=
10

1 
re

si
d

en
ts

 (m
ed

ia
n 

ag
ed

 8
3 

(5
1–

10
0)

, n
=

32
 

(3
1.

7%
) m

al
e,

 n
=

69
 (6

8.
3%

) f
em

al
e)

N
=

50
 h

ea
lth

ca
re

 p
er

so
nn

el
 (m

ed
ia

n 
ag

e 
43

.5
 

(2
1–

79
), 

n=
12

 (2
4%

) m
al

es
, n

=
38

 (7
6%

) f
em

al
e)

N
=

16
 v

is
ito

rs
 (m

ed
ia

n 
ag

e 
72

.5
 (5

2–
88

), 
n=

11
 

(6
8.

7%
) m

al
e,

 n
=

5 
(3

1.
2%

) f
em

al
es

)

M
as

s 
su

rv
ei

lla
nc

e 
te

st
in

g;
 c

on
ta

ct
 t

ra
ci

ng
; 

q
ua

ra
nt

in
e 

of
 e

xp
os

ed
 p

er
so

ns
; i

so
la

tio
n 

of
 c

on
fir

m
ed

 a
nd

 s
us

p
ec

te
d

 c
as

es
; o

n-
 si

te
 

en
ha

nc
em

en
t 

of
 P

P
E

/in
fe

ct
io

n 
p

re
ve

nt
io

n 
an

d
 

co
nt

ro
l

R
es

id
en

ts
, s

ta
ff,

 
vi

si
to

rs
, f

ac
ili

tie
s

C
O

V
ID

-  1
9 

p
re

va
le

nc
e,

 
sy

m
p

to
m

s,
 m

or
ta

lit
y,

 
ho

sp
ita

lis
at

io
ns

, m
an

ag
em

en
t

 
 

O
ffi

ce
 fo

r 
N

at
io

na
l 

S
ta

tis
tic

s40

E
ng

la
nd

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
C

ar
e 

ho
m

es
 p

ro
vi

d
in

g 
ca

re
 fo

r 
ol

d
er

 
re

si
d

en
ts

 a
nd

 t
ho

se
 

w
ith

 d
em

en
tia

 o
nl

y

N
=

90
81

 c
ar

e 
ho

m
es

 fo
r 

p
eo

p
le

 a
ge

d
 6

5 
ye

ar
s 

an
d

 
ol

d
er

—
re

p
re

se
nt

in
g 

29
2 

30
1 

re
si

d
en

ts
 (9

5%
 C

I 
29

3 
16

8 
to

 2
93

 4
34

) a
nd

 4
41

 4
98

 s
ta

ff
N

=
51

26
 h

om
es

 p
ar

tic
ip

at
ed

 (5
6%

)

P
re

va
le

nc
e 

of
 C

O
V

ID
-  1

9 
in

 r
es

id
en

ts
 a

nd
 

st
af

f. 
Fa

ct
or

s 
as

so
ci

at
ed

 w
ith

 h
ig

he
r 

le
ve

ls
 o

f 
in

fe
ct

io
n

R
es

id
en

ts
, s

ta
ff,

 
fa

ci
lit

ie
s

C
O

V
ID

- 1
9 

p
re

va
le

nc
e 

in
 

re
si

d
en

ts
 a

ge
d

 6
5 

ye
ar

s 
an

d
 

ol
d

er
 a

nd
 e

m
p

lo
ye

es

 
 

P
at

el
 e

t 
al

30
U

S
A

, I
lli

no
is

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
N

ur
si

ng
 h

om
e 

(1
50

 
b

ed
d

ed
 u

ni
t)

N
=

12
7 

re
si

d
en

ts
.

9%
 (n

=
11

) s
in

gl
e 

oc
cu

p
an

cy
 r

oo
m

s,
 9

1%
 (n

=
11

6)
 

d
ou

b
le

 o
cc

up
an

cy
 r

oo
m

s

M
as

s 
su

rv
ei

lla
nc

e 
te

st
in

g;
 s

cr
ee

ni
ng

 o
f s

ta
ff 

an
d

 v
is

ito
rs

; v
is

ito
r 

re
st

ric
tio

ns
; c

oh
or

tin
g 

of
 

re
si

d
en

ts
; P

P
E

R
es

id
en

ts
, s

ta
ff,

 
fa

ci
lit

ie
s

C
O

V
ID

- 1
9 

p
re

va
le

nc
e,

 
sy

m
p

to
m

s,
 h

os
p

ita
lis

at
io

ns
 

an
d

 s
ur

vi
va

l r
at

es
, 

m
an

ag
em

en
t

 
 

Q
ui

ck
e 

et
 a

l31
U

S
A

, C
ol

or
ad

o
Lo

ng
itu

d
in

al
 

co
ho

rt
Fi

ve
 s

ki
lle

d
 n

ur
si

ng
 

fa
ci

lit
ie

s
N

=
45

4 
st

af
f

W
ee

kl
y 

su
rv

ei
lla

nc
e 

na
so

p
ha

ry
ng

ea
l s

w
ab

s 
te

st
s 

w
er

e 
co

lle
ct

ed
S

ta
ff

C
O

V
ID

- 1
9 

p
re

va
le

nc
e 

an
d

 
in

ci
d

en
ce

, s
ym

p
to

m
s 

an
d

 
in

fo
rm

at
io

n 
on

 g
en

om
ic

 
ep

id
em

io
lo

gy

 
 

Q
ui

gl
ey

 e
t 

al
32

U
S

A
, 2

9 
st

at
es

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
N

ur
si

ng
 h

om
es

N
=

56
 n

ur
si

ng
 h

om
es

 fr
om

 2
9 

st
at

es
: m

id
w

es
t 

(3
0%

), 
w

es
t 

(2
5%

), 
no

rt
he

as
t 

(2
3%

), 
so

ut
h 

(2
2%

)
R

ep
or

te
d

 o
n 

p
re

p
ar

ed
ne

ss
 fo

r 
C

O
V

ID
- 1

9,
 

te
st

in
g,

 s
up

p
lie

s 
an

d
 s

ta
ffi

ng
 le

ve
ls

Fa
ci

lit
ie

s
P

re
p

ar
ed

ne
ss

 o
f 

nu
rs

in
g 

ho
m

e 
fa

ci
lit

ie
s 

d
ur

in
g 

C
O

V
ID

- 1
9 

to
 

re
d

uc
e 

tr
an

sm
is

si
on

R
ox

b
y 

et
 a

l33
U

S
A

, S
ea

tt
le

, 
W

as
hi

ng
to

n
C

ro
ss

- s
ec

tio
na

l 
co

ho
rt

A
ss

is
te

d
 li

vi
ng

 
co

m
m

un
ity

 o
ld

er
 

ad
ul

ts

O
ld

er
 a

ge
d

 r
es

id
en

ts
 a

nd
 s

ta
ff 

in
 a

n 
as

si
st

ed
 li

vi
ng

 
co

m
m

un
ity

.
N

=
80

 r
es

id
en

ts
 (m

ea
n 

ag
e 

86
 y

ea
rs

 (r
an

ge
, 

69
–1

02
); 

n=
62

 (7
7%

) f
em

al
e)

.
N

=
62

 s
ta

ff 
(m

ea
n 

ag
e 

40
.0

±
15

; n
=

42
 (6

8%
) 

fe
m

al
e)

.
N

=
83

 p
riv

at
e 

ap
ar

tm
en

ts
, n

=
45

 in
d

ep
en

d
en

t,
 

n=
38

 a
ss

is
te

d
 li

vi
ng

M
as

s 
te

st
in

g;
 r

es
id

en
t 

co
ho

rt
in

g/
is

ol
at

io
n;

 
P

P
E

; s
ta

ff 
sc

re
en

in
g;

 v
is

ito
r 

sc
re

en
in

g;
 

ad
d

iti
on

al
 h

an
d

 h
yg

ie
ne

 s
ta

tio
ns

R
es

id
en

ts
, s

ta
ff

C
O

V
ID

- 1
9 

p
re

va
le

nc
e 

an
d

 
sy

m
p

to
m

s
 

 

S
ac

co
 e

t 
al

46
Fr

an
ce

, M
ai

ne
- 

et
-  L

oi
re

C
ro

ss
- s

ec
tio

na
l 

co
ho

rt
N

ur
si

ng
 h

om
e

N
=

87
 r

es
id

en
ts

 (a
ge

 8
7.

9±
7.

2;
 7

1%
 fe

m
al

e)
N

=
92

 s
ta

ff 
(a

ge
 3

8.
3±

11
.7

; 8
9%

 fe
m

al
e)

M
as

s 
te

st
in

g;
 P

P
E

; v
is

ito
r 

re
st

ric
tio

ns
; h

an
d

 
hy

gi
en

e;
 r

es
id

en
t 

is
ol

at
io

n
R

es
id

en
ts

, s
ta

ff,
 

fa
ci

lit
ie

s
C

O
V

ID
- 1

9 
p

re
va

le
nc

e 
an

d
 

ca
se

 fa
ta

lit
y 

ra
te

s.
 R

es
id

en
t’s

 
cl

in
ic

al
 s

ig
ns

 a
nd

 s
ym

p
to

m
s 

ob
ta

in
ed

 fr
om

 r
et

ro
sp

ec
tiv

e 
ch

ar
t 

au
d

it

 
 

S
an

ch
ez

 e
t 

al
34

U
S

A
, D

et
ro

it
Ti

m
e 

se
rie

s 
co

ho
rt

S
ki

lle
d

 n
ur

si
ng

 
fa

ci
lit

ie
s

N
=

26
 s

ki
lle

d
 n

ur
si

ng
 fa

ci
lit

ie
s

N
=

27
73

 r
es

id
en

ts
’ t

es
ts

 r
ep

or
te

d
 a

t 
b

as
el

in
e 

(m
ed

ia
n 

ag
e 

72
 y

ea
rs

 (I
Q

R
 6

4–
82

 y
ea

rs
));

 n
=

22
18

 
1s

t 
fo

llo
w

- u
p

; n
=

63
7 

2n
d

 fo
llo

w
- u

p

Tw
o 

p
oi

nt
- p

re
va

le
nc

e 
su

rv
ey

s;
 fo

llo
w

- u
p

 in
 

12
 fa

ci
lit

ie
s 

fo
llo

w
in

g 
P

P
E

 g
ui

d
el

in
es

; r
es

id
en

t 
co

ho
rt

in
g

R
es

id
en

ts
, f

ac
ili

tie
s

C
O

V
ID

- 1
9 

p
re

va
le

nc
e,

 
ho

sp
ita

lis
at

io
ns

 a
nd

 
d

ea
th

s 
p

re
in

tr
od

uc
tio

n 
an

d
 

p
os

tin
tr

od
uc

tio
n 

of
 t

es
tin

g

 
 

S
ta

ll 
et

 a
l44

C
an

ad
a,

 O
nt

ar
io

R
et

ro
sp

ec
tiv

e 
co

ho
rt

N
ur

si
ng

 h
om

es
N

=
62

3 
nu

rs
in

g 
ho

m
es

 (n
=

75
 6

76
 r

es
id

en
ts

); 
36

0/
62

3 
(5

7.
7%

) f
or

- p
r o

fit
 h

om
es

, 1
62

/6
23

 
(2

6.
0%

) n
on

- p
ro

fit
, 1

01
/6

23
 (1

6.
2%

) m
un

ic
ip

al
 

ho
m

es
.

M
ea

n 
nu

m
b

er
 r

es
id

en
ts

: n
=

11
3.

2 
(fo

r 
p

ro
fit

); 
n=

11
9.

6 
(n

on
- p

ro
fit

); 
n=

10
1 

(m
un

ic
ip

al
)

Im
p

ac
t 

of
 p

ro
fit

 s
ta

tu
s 

at
 t

he
 le

ve
l o

f a
 h

om
e 

ra
th

er
 t

ha
n 

a 
re

si
d

en
t.

 U
si

ng
 d

at
a 

fr
om

 t
he

 
O

nt
ar

io
 M

in
is

tr
ie

s 
of

 H
ea

lth
 a

nd
 L

on
g-

 Te
rm

 
C

ar
e 

as
 p

ar
t 

of
 t

he
 p

ro
vi

nc
e’

s 
em

er
ge

nc
y 

‘m
od

el
lin

g 
ta

b
le

’

Fa
ci

lit
ie

s,
 r

es
id

en
ts

, 
an

d
 s

ta
ff

D
es

cr
ip

tiv
e 

d
at

a 
on

 o
ut

b
re

ak
s 

an
d

 m
or

ta
lit

y 
ra

te
. N

ur
si

ng
 

ho
m

e 
C

O
V

ID
- 1

9 
ou

tb
re

ak
s 

(a
t 

le
as

t 
on

e 
re

si
d

en
t 

ca
se

), 
C

O
V

ID
- 1

9 
ou

tb
re

ak
 s

iz
es

 
(to

ta
l n

um
b

er
 o

f c
on

fir
m

ed
 

re
si

d
en

t 
ca

se
s 

am
on

g 
ho

m
es

 
w

ith
 o

ut
b

re
ak

s)
, a

nd
 t

he
 t

ot
al

 
nu

m
b

er
 o

f C
O

V
ID

- 1
9 

re
si

d
en

t 
d

ea
th

s 
(a

m
on

g 
ho

m
es

 w
ith

 
ou

tb
re

ak
s)

. O
ut

b
re

ak
s 

in
 s

ta
ff 

re
p

or
te

d
. D

ea
th

 r
at

es
 fo

r 
re

si
d

en
ts

Fa
ci

lit
y 

ch
ar

ac
te

ris
tic

s 
in

cl
ud

in
g 

nu
rs

in
g 

ho
m

e 
p

ro
fit

 s
ta

tu
s 

(fo
r 

p
ro

fit
, n

on
- p

ro
fit

, o
r 

m
un

ic
ip

al
) a

ss
oc

ia
te

d
 

w
ith

 t
ra

ns
m

is
si

on

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d

 on A
pril 17, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-047012 on 18 O

ctober 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


7Frazer K, et al. BMJ Open 2021;11:e047012. doi:10.1136/bmjopen-2020-047012

Open access

Ontario LTCF reported a death rate of 0.1% across all 
residents.43 Across the three studies which presented 
mortality results in COVID- 19 positive staff, mortality 
rates were 0%.29 35 46 One study presenting mortality 
rates in a nursing home following a SARS outbreak 
reported one death of a member of staff.48 Mortality 
rates reported in visitors in two studies was 0%48 and 
6.2%,29 respectively.

Characteristics of LTCFs on COVID-19 transmission
Numerous facility- specific characteristics were linked with 
risk of COVID- 19 cases (table 2). These include size of 
LTCF17 38 39 52; staffing levels and/or use of agency care 
staff29 32 37 39 40 44 51; part of larger chain of organisations 
and/or for profit status17 32 36 43 44 51; and related staffing, 
crowding, or availability of single rooms.24 30 40 42 44 46–48

Quality review
The quality ratings of included studies are presented in 
online supplemental table 2. Overall quality of evidence 
in this review is considered low based on MMAT assess-
ment criteria.

DISCUSSION
Evidence in this review indicates the impact of COVID- 19 
on LTCF, demonstrating the vulnerability of this setting 
in 11 countries. A novel outcome highlights the charac-
teristics of LTCF associated with COVID- 19 outbreaks, in 
addition to reporting the prevalence rates of COVID- 19 
and associated mortality and morbidity for residents, staff 
and visitors. A variety of measures were implemented in 
LTCF, of which many were instigated locally by facility 
managers, and others through agile public health policy. 
Due to the rapid nature of introducing public health 
measures though, the evidence base does not facilitate 
an evaluation of the effects of these measures individu-
ally. Mass testing of residents with or without staff testing 
was the primary measure used to reduce transmission 
of COVID- 19. This provides objective evidence of infec-
tion rates in facilities, and enables application of subse-
quent measures, including isolation of residents who are 
infected with re- designation of specific staff to care for 
them. Repeated point- prevalence testing allows facilities 
to grasp the spread of the virus along with the impact of 
their mitigation strategies.

Further measures implemented in facilities echoed public 
health recommendations to the broader community to limit 
the spread of the virus. These included guidance on hand 
hygiene, contact and droplet precautions, and restricting staff, 
including agency workers, to working in only one facility.55 
Restricting visitor access to facilities was implemented gener-
ally to reduce the likelihood of introducing COVID- 19 into 
LTCF, assessing body temperature and symptom screening of 
staff and visitors on entry.

The prevalence of COVID- 19 infection varied 
throughout included studies, with no distinct pattern 
emerging between prevention strategies and infection S
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Table 2 COVID- 19 outcomes related to the nature of long- term care facilities

Study Facilities Outcomes

Abrams et al17 Facilities Average number of cases was 19.8 (range 1–256). New Jersey (88.6%, OR 7.16) and Massachusetts (78.0%, OR 4.36) had 
a higher number of affected facilities.
 

Probability of having a COVID- 19 case:
Facility size (relative to small): large OR=6.52; medium OR=2.63.
Location (relative to rural): urban OR=3.22.
% African American residents (relative to low %): greater % OR=2.05.
Nursing home chain status (relative to non- chain status): chain status OR=0.89.
States were significantly related to the probability of having COVID- 19 case.
 

Outbreak size associations:
Facility size (relative to small facility size): large=−15.88; medium=−10.8 (percentage point change).
For- profit status (relative to non- profit status)=1.88.
State.
 

Medicaid dependency, ownership, five- star rating and prior infection violation were not significantly related to COVID- 19 
cases.

Brainard et al37 Facilities Risk of infection:
Facility employee numbers (relative to  <10 workers): 11–20 non- care workers HR=6.502 (95% CI 2.614 to 16.17); 21–30 
non- care workers HR=9.870 (95% CI 3.224 to 30.22); >30 non- care workers HR=18.927 (95% CI 2.358 to 151.90).
 

Predictors of spread and increase in cases per unit after 5 April risk increased 1.0347 (95% CI 1.02 to 1.05) p<0.001, 
reduced availability of PPE for eye protection increased risk 1.6571 (95% CI 1.29 to 2.13) p<0.001, PPE for facemasks 
1.2602 (95% CI 1.09 to 1.46) p=0.002, count of care workers employed 1.0379 (95% CI 1.02 to 1.05) p<0.001 count of 
nurses employed (in bands of 0–10,11–20, 21–30 and 31+) 1.1814 (95% CI 1.13 to 1.24) p<0.001.

Brown et al42 Facilities Incidence in high crowding index homes was 9.7% vs 4.5% in low crowding index homes (p<0.001), while COVID- 19 
mortality was 2.7% vs 1.3%. Likelihood of COVID- 19 introduction did not differ (31.3% vs 30.2%, p=0.79). After adjustment 
for a regional nursing home, and resident covariates, the crowding index remained associated with increased risk of 
infection (RR=1.72, 95% CI 1.11 to 2.65) and mortality (RR=1.72, 95% CI 1.03 to 2.86). Simulations suggested that 
converting all 4- bed rooms to 2- bed rooms would have averted 988 (18.9%) infections of COVID- 19 and 271 (18.7%) 
deaths.

Burton et al38 Facilities Significant associations between the presence of an outbreak and number of beds (OR per 20- bed increase 3.50), a history 
of multiple outbreaks (OR 3.76) and regulatory risk assessment score (OR high- risk vs low 2.19). However, in the adjusted 
analysis, only number of beds (OR per 20- bed increase 3.50, 95% CI 2.06 to 5.94 per 20- bed increase).

Dutey- Magni et al39 Facilities COVID- 19 outbreak recorded in 121 of 179 facilities (67.6%). Large LTCF had greater rates of infection (aHR=1.8 (95% CI 
1.4 to 2.4) for LTCF with  ≥70 beds versus  <35 beds. The adjusted HR for confirmed infection was 2.5 times (95% CI 1.9 to 
3.3) greater in LTCF with 0.85–1 resident per room vs LTCF with 0.7–0.85 resident per room. A 10- percentage point increase 
in the bed to staff ratio was associated with a 23% increase in infection (aHR=1.23 (95% CI 1.17 to 1.31)).

Fisman et al43 Facilities COVID- 19 cases higher in for- profit operators 165/361 (45.7%) compared with charitable 18/57 (31.6%).

Hand et al24 Facilities Residents noted to share rooms, walk throughout the facility and spent time in shared areas (eg, gym, dining rooms and 
recreational rooms). Because all case- patients had visited the gym at the facility for recreation or physical therapy before 
becoming ill, environmental cleaning of this area was performed.

Heung et al47 Facilities 67 of 90 residents participated. 26 of 32 staff participated. Two residents and one staff member were positive during the 
outbreak. None of the remaining participants was positive for SARS- CoV antibodies. Residents were aged 65+ years, 79% 
were female, 93% were ambulant, 90% did activities with others, 79% went out.
Review of residents who died: resident A transferred from the hospital and was chair bound and dependent with care needs.
Resident B was chair bound and had not left home or had visitors. She was brought to a shared sitting room during 
mealtimes. This was only time residents A and B were located near each other. One resident shared a room with patient B 
and tested positive.
Staff C was a domestic worker, and contact was via clinical waste in resident A room.
Low seroprevalence attributed to precautionary measures taken in the facility to reduce droplet and prevent contact 
transmission. Risks noted of SARS via fomites possible.

Ho et al48 Facilities 3 residents positive for SARS. 1 employee positive for SARS. 3 visitors positive for SARS. The index case was a single 
resident who was infected during a hospital stay, returned to the LTCF, and the virus spread to another six people. 
Transmission of the virus occurred due to lack of isolation rooms in nursing homes, lack of restricted movement of other 
patients and relatives, lack of infection control precautions, lack of knowledge among staff.

Iritani et al 52 Facilities Larger cluster sizes in long term care hospitals/facilities were significantly positively associated with higher morbidity 
(ρ=0.336, p=0.006) and higher mortality (ρ=0.317, p=0.009).
Multivariate logistic regression showed larger cluster size (OR=1.077, 95% CI 1.017 to 1.145) and larger cluster number 
(OR=2.019, 95% CI 1.197 to 3.404) associated with mortality.

Kennelly et al51 Facilities Outbreak recorded in 75.0% (21/28) of facilities—four public and seventeen private. During the study period, 40.1% of 
residents in 21 nursing homes with outbreaks had a laboratory diagnosis of COVID- 19. Correlation between the proportion 
of symptomatic staff and number of residents with confirmed/suspected COVID- 19 (ρ=0.81). No significant correlation 
between the proportion of asymptomatic staff and number of residents with confirmed/suspected COVID- 19 (ρ=0.18 
p=0.61).

Kim53 Facilities After the management of the outbreak, there were no more infected persons. All patients and employees tested negative 14 
days from the start of quarantine.
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prevalence. Similarly, the mortality rate varied widely 
among studies and prevention measures. However, 
patterns emerged regarding associations between facility 
characteristics and the risk of a COVID- 19 outbreak and 
spread. Sepulveda et al report the disproportionately 
higher risk of contracting COVID- 19 for residents of 
LTCF, calculating a 12- country average mortality rate of 
2772 per 100 000 LTCF residents compared with 122 per 

100 000 for community dwelling older persons.56 This 
represented an average 24.2- fold higher rate of death 
(range 14.2 (Germany) to 73.7 (Canada)). Higher LTCF 
mortality rates in Canada (78.4% compared with the 
Organisation for Economic Co- operation and Develop-
ment (OECD) 12 country average of 43.7%) are explained 
by poorer services in care facilities and includes limited 
staffing and funding.56

Study Facilities Outcomes

McMichael et al29 Facilities 28 February 2020, four cases COVID- 19 identified in county. One person identified as index case from facility A. Staff roles 
for confirmed cases reported: therapists, nurses, nurse assistants, health information manager, physician and case manager. 
Paper reports that 30 facilities in county had confirmed cases and provides detail on the first 9 (facilities A to I).
Facility A shared staff with another facility and two resident transfers from facility A. Surveillance reported inadequate PPE, 
training, infection control practices, lack of documentation signs and symptoms, working in unfamiliar facilities or sharing 
staff. On 10 March 2020, the governor of Washington implemented mandatory screening of healthcare workers and visitor 
restrictions for all licensed nursing homes and assisted living facilities including screening, testing, policies around visiting, 
excluding symptomatic staff, close monitoring of residents, testing, training and PPE. Monitoring of staff absences.

Office for National 
Statistics40

Facilities For each additional member of infected staff working at the care home, the odds of resident infection increase by 11%, 
that is, OR=1.11 (95% CI 1.1 to 1.11). Care homes using bank or agency nurses or carers most or every day more likely to 
have cases in residents (OR=1.58, 95% CI 1.5 to 1.65) compared with those who never use bank or agency staff. Residents 
in care homes outside of London had a lower chance of infection, except West Midlands (OR=1.09, 95% CI 1.0 to 1.17). 
Homes where staff receive sick pay are less likely to have resident cases (OR=0.82 to 0.93, 95% CI 7% to 18%), compared 
with homes where no sick leave. For each additional infected resident at a home, the odds of staff infection increase by 
4% OR=1.04 (95% CI 4% to 4%). Care homes using bank or agency staff most or every day OR=1.88 (95% CI 1.77 to 2.0) 
compared with homes not using. Homes where staff regularly work elsewhere (most or every day) increase odds (OR=2.4, 
95% CI 1.92 to 3.0) compared with homes who never work elsewhere. Staff at homes outside London had higher odds of 
COVID- 19 infection.

Patel et al30 Facilities First resident unwell 9 March, female aged in her 60s with cough and fever. Hospitalised 11 March and tested positive 
COVID- 19 13 March. 14 residents who were positive developed symptoms over 30- day follow- up. 21% (n=7) confirmed 
cases lived in single occupancy rooms. 55% (n=18) were in a double room with another confirmed case, and 24% (n=8) 
were in a double room with a resident who was negative 15 March. Screening visitors and staff for symptoms, restricting 
visiting hours from 6 March. No visitor access from 12 March. Universal masking of all staff and residents from 14 March. 
15−19 March on- site team implemented assessment of symptoms, resident cohorting. Staff testing positive isolated and 
return 7 days or after 72 hours of symptoms resolving. Education and training to staff in facility A infection control, PPE, vital 
signs.

Quigley et al32 Facilities For- profit=67.86%, non- profit=26.79% and government- owned=5.36%. 37.5% were part of a chain. 54% have COVID- 19 
plans. All had staff training for COVID- 19 and 100% processes to restrict/ limit visitors. 29% conducted COVID- 19 
simulation training. Communication with local Public Health—96% and 68% linked to local hospital referral. 66% reported 
access to COVID- 19 tests—available for all residents and 53% of staff. 72% reported inadequate PPE supplies. 83% 
expected staff shortages. Solutions for staff included staff volunteer for more shifts (55%), non- clinical staff used (45%). 
19% reported they would use agency staff.

Sacco et al46 Facilities Restrictions on residents from 16 March—social distancing, remain in single rooms, no communal dining or group activities. 
No visitors since 10 March, individual walks outside only in the presence of one staff member. Mail and packages stored 24 
hours before being delivered to residents. Enhanced hygiene and cleaning. Staff had permanent face masks and additional 
hand hygiene.

Sanchez et al34 Facilities Of the 12 facilities in the final survey, 8 had implemented cohorting in a dedicated COVID- 19 unit before first follow- up. 4 
remaining initiating cohorting after receiving results. 4 facilities did not assign dedicated personnel to care for residents with 
COVID- 19 due to staff shortages. Final survey census 80 residents (range 36–147). 373 of 1063 (35%) had received positive 
results first follow- up.

Stall et al44 Facilities Adjusted modelling odds of COVID- 19 outbreak associated with for- profit status aOR 1.01 (95% CI 0.64 to 1.57), municipal 
aOR 0.83 (95% CI 0.45 to 1.54). Model 2+ Health Region aOR 2.02 (95% CI 1.20 to 3.38) population  <10 000 rural aOR 
0.27 (95% CI 0.13 to 0.58); and model 3+ home characteristics. Number of residents (unit of 50) aOR 1.38 (95% CI 1.18 
to 1.61), older design aOR 1.55 (95% CI 1.01 to 2.38), chain ownership vs single home aOR 1.47 (95% CI 0.86 to 2.51) 
and staff (full time equivalent/bed ratio aOR 1.98 (95% CI 0.39 to 9.97). The extent of a COVID- 19 outbreak with profit aRR 
1.83 (95% CI 1.18 to 2.84) vs municipal aRR 0.60 (95% CI 0.28 to 1.30) compared with non- profit. Health Region aRR 1.65 
(95% CI 1.02 to 2.67), older design standards aRR (95% CI 1.27 to 2.79), chain ownership aRR 1.84 (95% CI 1.08 to 3.15) 
and staff/bed ratio aRR 0.73 (95% CI 0.10 to 5.35). Deaths accounted for 6.5% of all residents in for- profit homes vs 5.5% 
in non- profit vs 1.7% municipal LTCF. For- profit associated with total COVID- 19 deaths aRR 1.78, (95% CI 1.03 to 2.07). 
Adjusted model increased risk of death with for- profit aRR 0.82 (95% CI 0.44 to 1.54), older design facilities aRR 2.08 (95% 
CI 1.28 to 3.36) and chain ownership aRR 1.89, (95% CI 1.00 to 3.59). Number of active residents was protective aRR 0.81 
(95% CI 0.70 to 0.95)/50 beds.

Unruh et al36 Facilities 184 nursing homes (15.8%) had 6 or more COVID- 19 deaths. Deaths associated with Medicaid patients (quintile 5: 8.6 PP 
greater probability vs quintile 1). Patients with higher ADL scores (2.6 (95% CI 1.4 to 3.8) PP, p<0.001), more total beds 
(0.1 (95% CI 0.0 to 0.1) PP, p<0.001), higher occupancy (0.3 (95% CI 0.1 to 0.5) PP, p<0.009), for- profit status (4.8 (95% CI 
0.8 to 8.8) PP, p=0.019). Comparing states: higher mortality in those with Medicaid (quintile 5: 6.1 (95% CI 0.0 to 12.1) PP, 
p=0.048). Not significant for other states. More direct care hours per patient day associated with lower COVID- 19 deaths. All 
states (−4.8 (95% CI −9.4 to−0.03) PP, p<0.04).

ADL, activities of daily living; aHR, adjusted HR; aOR, adjusted OR; aRR, adjusted relative risk; LTCF, long- term care facility; PP, percentage points; PPE, personal protective 
equipment.
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Table 3 Resident- specific outcomes of strategies implemented in nursing homes

Study Interventions Prevalence Mortality Other outcomes

Arons et al18 Mass testing (two point- 
prevalence surveys)
PPE

48/76 (63%) across two surveys, 
17/48 typical symptoms, 4/48 atypical 
symptoms, 3/48 asymptomatic, 24/48 
presymptomatic
57/89 through point- prevalence, clinical 
evaluation, post mortem

15/57 (26%) Common symptoms: fever (71%), cough 
(54%), malaise (42%)
Estimated doubling time: 3.4 days (95% CI 
2.5 to 5.3)

Blackman et al19 PPE
Symptom screening
Visitor restrictions

12 positive cases, 2 awaiting results, 47 
symptomatic residents

3 COVID- 19- related 
deaths

  

Borras- Bermejo et al54 Mass testing
Visitor restrictions

768/3214 (23.9%), 486 (69.5% of 
those with symptom information) were 
asymptomatic

2624 of all residents reported symptoms in 
the previous 14 days

Brown et al42 Facility characteristics 5218/78607 (6.6%) 1452/5218 (27.8%)   

Burton et al38 Facility characteristics 403 deaths recorded 
in care homes

472 excess deaths in care homes with an 
outbreak (399 COVID- 19- related)

Dora et al20 Mass testing (three point- 
prevalence surveys)
Symptom screening
Visitor restrictions
Hand hygiene, contact 
precautions
Cohorting

19/96 (19.8%) across three 
surveys, 5/19 symptomatic, 8/19 
presymptomatic, 6/19 asymptomatic

1/19 (5.3%) Symptoms: fever (58%), myalgia (58%), 
cough (47%), dyspnoea (32%), nausea 
(32%)
Oxygen therapy required for 4/8 
presymptomatic, 4/5 symptomatic cases

Dutey- Magni et al39 Mass testing 951/9339 (10.2%) 526/951 (55.3%) 2075/9339 (22.2%) experienced infection 
symptoms

Eckardt et al21 Mass testing (three point- 
prevalence surveys)
PPE
Symptom screening
Visitor restrictions
Cohorting

Survey 1: 5/105 (4.8%)
Survey 2: 4/86 (4.7%)
Survey 3: 1/85 (1.2%)

  

Feaster and Goh22 Mass testing 408/582 (49.5%), 202/408 (49.5%) 
symptomatic
237/332 (71.4%) female residents 
positive, 121/237 (51.1%) asymptomatic
171/250 (68.4%) male residents 
positive, 81/171 (47.4%) asymptomatic

  

Fisman et al43 Facility characteristics 83/79498 (0.1%) IRR (COVID- 19- related death in LTCF 
residents)=13.1 (95% CI 9.9 to 17.3) 
compared with community- living adults 
older than 69 years

Graham et al23 Mass testing (two point- 
prevalence surveys)
Cohorting

Survey 1: 126/313 (40%), 72/126 
(57.1%) symptomatic, 50 typical 
symptoms, 22 atypical symptoms, 
54/126 (42.9%) asymptomatic
Survey 2: 5/176 (2.8%)

53/131 (40.4%) Increased risk of death: men (48% of 
deaths vs 34% in those who survived; 
whole group 38% male, p=0.02); the trend 
for median age to be greater among those 
who died (p=0.058)
Increased odds of COVID- 19 positive: new 
onset anorexia (OR=3.74, 95% CI 1.5 to 
9.8); cough and/or shortness of breath 
(OR=3.72, 95% CI 1.8 to 7.8); fever, altered 
mental state/behaviour, diarrhoea not 
associated with positive test

Hand et al24 Symptom screening
Hand hygiene, contact 
precautions

20/130 residents suspected cases, 
13/20 tested
7/13 (54%) tested positive; 6/7 required 
hospitalisation

3/7 (42.9%) No new cases identified after 18 November 
2017

Harris et al25 Facility characteristics 41/48 (85.4%)
18/48 residents hospitalised, 11/18 
returned to facility from hospital

6/48 (12.5%) 13/48 (27.1%) of residents received 
telemedicine consultations

Heung et al47 Hand hygiene, contact 
precautions

2 residents were positive during the 
outbreak, 0/67 residents positive for 
SARS- CoV antibodies on screening

2/67 reported symptoms

Ho et al48 PPE
Cohorting

3 residents positive 2/3 (66.7%)   

Hoxha et al49 Mass testing 5390/142100 (3.8%), 4059/5390 (75.3%) 
asymptomatic

Infection odds: Women compared 
with men OR=1.2 (95% CI 1.1 to 1.2); 
symptomatic compared with asymptomatic 
OR=8.5 (95% CI 8.0 to 9.0)
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Study Interventions Prevalence Mortality Other outcomes

Kennelly et al51 Mass testing
Facility characteristics

710/1741 (40.1%), 54/1741 (3.1%) 
residents were suspected COVID- 19, 
193/710 (27.2%) asymptomatic, 
396/710 (55.8%) had recovered by the 
completion of surveillance period

183/710 (25.8%) Non- COVID- 19 mortality rate similar 
between outbreak and non- outbreak NHS 
(5.1% vs 4%, p=0.4)

Kimball et al26 Mass testing (three point- 
prevalence surveys)
PPE
Symptom screening
Visitor restrictions
Hand hygiene, contact 
precautions
Cohorting

23/76 (30.3%), 10/23 symptomatic 
(8/10 typical symptoms, 2/10 atypical 
symptoms), 3/23 asymptomatic, 10/23 
presymptomatic

Symptoms: fever (61.5%), malaise (46.2%), 
cough (38.5),
Presymptomatic mean interval from testing 
to symptom onset was 3 days

Klein et al50 Mass testing
PPE
Visitor restrictions
Cohorting

39/60 (65%) 8/39 (20.5%) Symptoms: exhaustion, loss of appetite, 
dysphagia, fever, cough, colds, diarrhoea

Lennon et al27 Mass testing 2654/16966 (15.5%), 1692/2654 (63.8%) 
asymptomatic, 699/2654 (26.3%) 
symptomatic, (263/2654 symptom data 
missing)

  

Louie et al28 Mass testing
Symptom screening
Visitor restrictions

214/431 (49.7%) residents and 
healthcare workers, 128/214 (59.8%) 
symptomatic (78/128 were residents), 
86/214 (40.2%) asymptomatic
Additional 156 asymptomatic residents 
subsequently tested: 63/156 COVID- 19 
positive

12/78 (15.4%) 
symptomatic 
residents died

22/78 (28.2%) symptomatic residents 
hospitalised

McMichael et al29 Mass testing
PPE
Cohorting

101/118 (58.6%) 34/101 (33.7%) 55/101 (54.5%) hospitalised; (37/101 no 
data on hospitalisation status)

Office for National 
Statistics40

Mass testing
Facility characteristics

19.9% (95% CI 18.5 to 21.3) in homes 
with a confirmed outbreak
10.7% (95% CI 10.1 to 11.3) in all 
homes

15606 across all 
homes

Odds of resident infection: each additional 
infected staff member at a home OR=1.11 
(95% CI 1.0 to 1.17)
Homes using bank or agency nurses most 
or all days OR=1.58 (95% CI 1.5 to 1.65) 
compared with homes never using these 
staff
Homes outside of London had lower 
infection chance, except West Midlands 
(OR=1.09, 95% CI 1.0 to 1.17)
Homes where staff receive sick pay 
OR=0.82–0.93 (95% CI unknown)

Patel et al30 Mass testing
Symptom screening
Visitor restrictions
Cohorting

33/118 (28.0%), 19/33 (58%) 
symptomatic (8 typical symptoms, 4 
atypical symptoms, 10 both typical 
and atypical symptoms); 1/33 (3%) 
presymptomatic, 13/33 (39%) 
asymptomatic

10/35 (28.6%) (5/10 
symptomatic)
30- day survival=71% 
(95% CI 52 to 83)

1/91 negative residents reported 
symptoms
35/90 negative asymptomatic residents 
developed symptoms during 30- day 
surveillance, 2/35 COVID- 19 positive on 
re- testing
13/35 COVID- 19 residents hospitalised

Roxby et al33 Mass testing
Symptom screening
Visitor restrictions
Hand hygiene, contact 
precautions
Cohorting

Survey 1: 3/80 (3.8%), 1/3 reported 
resolved cough and loose stool during 
the preceding 14 days
Survey 2: 1/77 (1.3%)

All residents clinically stable 14 days after 
second test
21 days after the test, all cases continued 
their usual state of health

Sacco et al46 Mass testing
PPE
Visitor restrictions
Hand hygiene, contact 
precautions
Cohorting

41/87 (47.1%)
3/41 asymptomatic

11/41 (27%)
All- cause mortality: 
13% (95% CI 7.2 
to 21.2), compared 
with 3% for the same 
period during the 
previous 5 years

Incidence rate for residents=1.54 per 100 
person- days
14/87 (16.1%) residents hospitalised

Sanchez et al34 Mass testing (two point- 
prevalence surveys)
Cohorting

Survey 1: 716/2218 (32.3%), 344/716 
(48%) symptomatic
Survey 2: 115/637 (18.1%), 5/115 (4%) 
symptomatic
Total surveillance period: 1207/2773 
(44%)

287/2773 (24%) 446/2773 (37%) hospitalised

Table 3 Continued
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Evidence identified the facility size/number of beds 
was significantly associated with the probability of having a 
COVID- 19 case, and the resulting size of an outbreak. For 
example, in a sample of 30 US nursing homes, the proba-
bility of having a COVID- 19 case was increased in medium 
and large facilities compared with small facilities,17 while in 
121 UK homes reporting an outbreak, facilities with  ≥70 
beds had 80% greater infection rates than facilities with  <35 
beds.39 A sample of 623 Canadian nursing homes demon-
strated facilities with a high crowding index had more infec-
tions and deaths than those with a low crowding index. 
Simulations conducted suggested nearly 20% of infections 
and deaths may have been averted by converting all four- bed 
rooms into two- bed rooms.42 Similarly, facilities with a greater 
number of employees, staff who work in multiple facilities 
and an increased number of infected staff, were also more 
likely to experience a COVID- 19 outbreak.37 40 51 However, 
facilities where staff receive sick leave were shown to be less 
likely to have positive cases.40 Reduced availability of PPE 
predicted the spread and increase in case number in facili-
ties,37 while for- profit status of facilities was commonly iden-
tified as increasing the odds of case outbreaks relative to 
non- profit status.17 32 36 43 44

Rapid development of COVID- 19 vaccines was recognised 
in early March 2020.57 Lurie et al note previous success in the 
development of H1N1 vaccination, and similarly the chal-
lenges for SARS, Ebola and Zika vaccines.57 The speed of 
developments is acknowledged, and Public Health England 
report that at the end of February 2021 up to 5900 deaths 
were averted in people aged 80 years and older, with over 
200 deaths prevented in those aged 7–79 years.58 Montano 
advises that an accelerated pace of vaccine developments may 
not lead to total eradication of the virus, citing smallpox as 
the only virus that has been eliminated worldwide.59 Given 
this, the transmission reduction measures highlighted in the 
present review are of crucial importance for the continued 
management of COVID- 19 in LTCF.

Quality review
The quality of evidence in this review is technically low, 
primarily reported from observational studies, expert 
opinion, reporting of outbreaks and describing the 
process and management (online supplemental table 2). 
Factors associated with lower quality of evidence include 
the reliance on self- reporting of symptoms, recall bias, use 
of datasets which may be incomplete and use of conve-
nience sampling. However, confirmation of COVID- 19 
in the majority of studies was via laboratory testing. We 
did not remove any study following our review of quality 
and the evidence is consistent with real- time reporting 
of data to learn from outbreaks. Papers included from 
MEDRXIV pre publishing repository are acknowledged; 
however, as papers were subsequently published in peer 
review journals we reviewed accordingly. The Institute of 
Medicine60 advocates for early detection of epidemics, 
effective communication to the public and promotion of 
research and development for strategic planning.

Limitations in the review process
A key strength of this review is that it addresses a knowl-
edge gap and has collated evidence from a broad 
methodological base to report the measures to reduce 
transmission of COVID- 19 in LTCF and reports charac-
teristics of facilities.

Due to the heterogeneity of included studies, meta- 
analysis was not performed, while the descriptive nature of 
studies prevents identification of a causative relationship 
between measures and outcomes. We acknowledge that 
while a summary of facility characteristics and COVID- 19 
outcomes are presented, insufficient evidence is available 
to statistically evaluate and summarise the relationship 
between individual measures to prevent COVID- 19 trans-
mission and thus further research studies are required 
to elucidate this. Despite this, the systematic approach 

Study Interventions Prevalence Mortality Other outcomes

Stall et al44 Facility characteristics 5218/75676 (6.9%)
3599/5218 (69.0%) for- profit home 
residents
1239/5218 (23.7%) non- profit home 
residents
380/5218 (7.3%) municipal home 
residents

1452/5218 (27.8%)
989/3599 (27.5%) 
for- profit home
368/1239 (29.7%) 
non- profit home
95/380 (25.0%) 
municipal home

  

Stow et al41 Facility characteristics 1532 COVID- 19- 
related deaths

Highest correlation of increased NEWS 
and deaths observed for a 2- week lag 
(r=0.82, p<0.05)
Above baseline measures of high 
respiratory rate (r=0.73, p<0.05 for a 
2- week lag) and low oxygen saturation 
(r=0.8, p<0.05 for a 2- week lag) appear to 
follow the pattern of COVID- 19 and non- 
COVID- 19 deaths

Telford et al35 Mass testing (15 facilities 
in response to outbreak, 
13 facilities as prevention)

821/2868 (28.6%)
Response group: 804/1703 (47.2%)
Preventive group: 17/1133 (1.5%) 
(p<0.0001)

Response group: 
131/804 (16.3%)
Preventive group: 
3/17 (17.6%)

Response group: 171/804 (21.3%) 
residents hospitalised
Preventive group: 5/17 (29.4%) residents 
hospitalised

IRR, incidence risk ratio; LTCF, long- term care facility; NEWS, National Early Warning Score; PPE, personal protective equipment.
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Table 4 Staff- specific outcomes of strategies to reduce transmission

Study Interventions Prevalence Mortality Other outcomes

Arons et al18 Mass testing
PPE

26/51 (51.0%)
17/26 (65%) were nursing staff, 9/26 (35%) 
had roles that provided care/therapies 
across multiple units

0/26 hospitalised

Blackman et al19 PPE
Symptom screening
Visitor restrictions

26 staff members absent from work due to 
sickness

Borras- Bermejo 
et al54

Mass testing
Visitor restrictions

403/2655 (15.2%), 144/403 (35.7%) 
asymptomatic

1772/2665 (66.7%) staff reported fever or 
respiratory symptoms in the preceding 14 days

Dora et al20 Mass testing (three point- 
prevalence surveys)
Symptom screening
Visitor restrictions
Hand hygiene, contact 
precautions
Cohorting

8/136 (6%)
4/8 (50%) asymptomatic
3/8 nursing staff
5/8 licensed vocational nurses

  

Dutey- Magni et al39 Mass testing 585/11604 (5.0%) 1892/11604 (16.3%) reported symptoms

Eckardt et al21 Mass testing (three point- 
prevalence surveys)
PPE
Symptom screening
Visitor restrictions
Cohorting

Survey 1: 10/176 (5.7%), 10/10 (100%) 
asymptomatic
Survey 2: 5/175 (2.9%), 5/5 (100%) 
asymptomatic
Survey 3: 1/173 (0.6%), 1/1 (100%) 
asymptomatic

  

Feaster and Goh22 Mass testing 223/356 (62.6%), 55/223 (24.7%) 
asymptomatic

Infection prevalence higher in staff with direct 
resident contact (150/219, 68.5%) compared 
with staff with no direct resident contact (25/52, 
48.1%)

Fisman et al43 Facility characteristics Infection among LTCF staff was associated 
with death among residents with a 6- day 
lag (adjusted IRR for death per infected staff 
member, 1.17; 95% CI 1.11 to 1.26) and a 2- 
day lag (relative increase in risk of death per 
staff member with infection, 1.20; 95% CI 1.14 
to 1.26)

Graham et al23 Mass testing (two point- 
prevalence surveys)
Cohorting

3/70 (4.3%)
3/3 (100%) asymptomatic

Staff absence due to sickness/self- isolation 
between 1 March and 1 May elevated relative 
to background level (215.9% increase, 95% CI 
80 to 352)

Guery et al45 Mass testing 3/136 (2.2%)
1/3 (33.3%) asymptomatic
1/3 (33.3%) presymptomatic
1/3 (33.3%) symptomatic

  

Harris et al25 Facility characteristics 7 staff COVID- 19 positive prior to 
intervention
0 further staff positive after intervention 
implemented

  

Heung et al47 Hand hygiene, contact 
precautions

1 staff member SARS- CoV positive during 
outbreak (a domestic worker)
0/26 staff positive for SARS- CoV 
antibodies

  

Ho et al48 PPE
Cohorting

1 staff member SARS positive 1/1 (100%)   

Hoxha et al49 Mass testing 2953/138327 (2.1%)
2185/2953 (74.0%) asymptomatic

  

Kennelly et al51 Mass testing
Facility characteristics

675 staff COVID- 19 positive
159/675 (23.6%) asymptomatic

Proportion of symptomatic staff correlated with 
number of residents with confirmed/suspected 
COVID- 19, ρ=0.81 (p<0.001)

Lennon et al27 Mass testing 624/15514 (4.1%)
487/624 (78.0%) asymptomatic
40/624 (6.4%) symptomatic

  

Louie et al28 Mass testing
Symptom screening
Visitor restrictions

214/431 (49.7%) residents and staff 
COVID- 19 positive
86/214 asymptomatic
128/214 symptomatic (50/128 were 
healthcare workers)
Additional asymptomatic staff testing: 
23/147 (15.6%) staff COVID- 19 positive

0/50 symptomatic healthcare workers 
hospitalised
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to this review has identified the scope of interventions 
implemented in LTCF to reduce COVID- 19 transmission.

Publication bias was minimised with inclusion of 
prepublished evidence, follow- up contacts with authors 
for early reporting and through the inclusion of observa-
tional study designs. Most studies reported are in English, 
we translated papers from German and Spanish as part 
of the assessment and review. Outbreak reports include 
convenience samples or smaller cohorts of residents 

in LTCF with limited data reported in brief reports 
and letters. However, real- time reporting of outbreaks 
provides immediate evidence and shared understanding 
advocated by the Institute of Medicine.60

Evidence in this review builds on publications from 
Salcher- Konrad et al,61 a report from WHO,62 and an 
Irish Expert Panel review,55 furthermore, data on the 
role of facilities in the transmission of COVID- 19 are 
presented.

Study Interventions Prevalence Mortality Other outcomes

McMichael et al29 Mass testing
PPE
Cohorting

50 staff COVID- 19 positive 0/50 (0%) 3/50 (6%) hospitalised
Staff roles for confirmed cases: therapists, 
nurses, nurse assistants, health information 
manager, physician, case manager

Office for National 
Statistics40

Mass testing
Facility characteristics

Estimated 6.9% (95% CI 5.9% to 7.9%) 
staff COVID- 19 positive across homes that 
reported an outbreak

Odds of staff infection: for each additional 
infected resident, staff infection OR=1.04 (95% 
CI 1.04 to 1.04)
Care homes using bank or agency staff most 
or every day OR=1.88 (95% CI 1.77 to 2.0) 
compared with homes not using these staff
Homes where staff work in other homes most 
or every day OR=2.4 (95% CI 1.92 to 3.0) 
compared with homes where staff never work 
elsewhere
Staff at homes outside London had higher odds 
of COVID- 19 infection

Patel et al30 Mass testing
Symptom screening
Visitor restrictions
Cohorting

19/42 (45.2%)
11/19 symptomatic (57.9%)
8/19 (42.1%) asymptomatic

  

Quicke et al31 Mass testing (five point- 
prevalence surveys)

Site A: all staff uninfected
Site B: low prevalence in week 1, weeks 
2–5 no infections detected, week 6 
increase in cases
Site C: initial infection prevalence was 
lower (6.9%), and the incidence declined 
to zero by week 3
Site D: 22.5% of workers at site D had 
prevalent infections at the start of the 
study and incidence was high initially (12.2 
per 100 workers per week), declining over 
time
Site E: low prevalence in week 1 saw an 
increase in cases in subsequent weeks

  

Roxby et al33 Mass testing
Symptom screening
Visitor restrictions
Hand hygiene, contact 
precautions
Cohorting

2/62 (3.2%) (1 worked in dining facilities, 1 
was a health aide)
2/2 (100%) symptomatic

  

Sacco et al46 Mass testing
PPE
Visitor restrictions
Hand hygiene, contact 
precautions
Cohorting

22 staff COVID- 19 positive
9/22 (40.1%) asymptomatic

0/22 (0%) Staff incidence: care givers=0.48/100 person- 
days
Non- care givers with resident contact=0.36/100 
person- days
Non- care givers with no resident 
contact=0.04/100 person- days

Stall et al44 Facility characteristics Outbreak involving staff and residents' for- profit 
homes 59/360 and staff only 44/360
Non- profit homes staff only 18/162.
Municipal homes=outbreak staff only 16/101

Telford et al35 Mass testing (15 facilities 
in response to outbreak, 13 
facilities as prevention)

264/2803 (9.4%)
Response group: 249/264 (94.3%)
Preventive group: 15/264 (5.7%) (d)
Prevalence: response group 12.8% vs 
preventive group 1.7%, p<0.0001

1/264 (0.4%)
Response 
group: 0/249 
(0%)
Preventive 
group: 1/15 
(6.7%)

16/264 (6.1%) hospitalised
Response group: 15/249 (6.0%) hospitalised
Preventive group: 1/15 (6.7%) hospitalised 
15/249

IRR, incidence risk ratio; LTCF, long- term care facility.
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CONCLUSION
This novel, rapid review summarises the evidence base 
to date identifying specific factors for consideration as 
part of preparedness plans to reduce transmission of 
COVID- 19 outbreaks in LTCF. Future research should 
incorporate methodologically robust study designs 
with longer follow- up to assess the impact on reducing 
transmission.
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