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ABSTRACT

Severe impact of COVID-19 on nursing homes and the morbidity and mortality rates in nursing home residents can be
higher than in the community during a pandemic. This study aimed to meta-analyse the COVID-19 attack, fatality and
mortality rates among nursing home residents and to meta-analyse the risk ratio values by comparing these rates with
those of the countries in which the nursing homes are located. The data was obtained from COVID-19 attack, mortality,
and fatality rates of nursing home residents. Additional meta-analysis was performed using risk ratio calculated by
dividing the data obtained from nursing homes by the expected numbers calculated using case, death, and population
data from COVID-19. A total of 6,758,241 COVID-19 patients from 8 different countries and 19 studies were included
during the meta-analysis study period. In nursing home residents compared to the general population, the risk ratio
(95%Cl) for COVID-19 attack rate was 148.19 (99.45 to 220.82), the mortality rate was 341.16 (211.94 to 549.15), and
the fatality rate was 2.36 (1.90 to 2.93) (each p<0.001). A meta-analysis of well-documented studies has shown that
community morbidity and mortality rates can reach higher levels compared to community during a pandemic. Finding
the exact causes can only be achieved after adjusting nursing home infection rates with regional rates. To ensure better
community management of the COVID-19 pandemic and prevent future pandemics, preventive measures should be

taken earlier.
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INTRODUCTION

The increase in the older adult population in the world has
brought the care problems of older persons to the agenda,
and nursing homes have become one of the essential
models for sustaining older individuals' lives. A study
conducted in 10 developed countries with high life
expectancy reported that 2-5% of older adults stayed in
nursing homes. Nursing homes have also been more
affected due to the global impact of COVID-19.2 The
COVID-19 pandemic has focused attention on the health
and social problems of older adults worldwide. One of the
most highlighted issues during the COVID-19 pandemic
has been the global increase in the older person population,

as well as the care, health, and social problems associated
with older adults.3*

In the first period of the pandemic, many older people
living in nursing homes lost their lives. By early 2021,
almost all U. S. nursing homes had experienced at least one
COVID-19 case, and most (more than 80%) had
experienced at least one death.’ The mortality rate due to
COVID-19 was 3.8% in Lombardy region with the first
outbreak in Europe, but increased to 7.5% in nursing
homes in Lombardy.® It was reported as 0.5% in Germany
and 6.2% in Spain, 2.5% in France, 3.3% in Sweden and
5.1% in the UK. In many countries, such as the United
States, United Kingdom, France, Spain and Sweden,
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nursing home residents are reported to be responsible for
30-50% of all COVID-19-related deaths.’

Since nursing homes are affected by the COVID-19
pandemic at different levels, efforts to control the
pandemic have focused on the conditions in nursing homes
where COVID-19 cases and deaths are higher. The study
of Koshkouei et al provided details on how the infection
spread in nursing homes during the beginning of the
COVID-19 epidemic.> Nursing home residents have
become more vulnerable to COVID-19 due to reasons such
as nursing home employees working in several centers,
continuing to work despite being symptomatic, lack of
awareness, lack of contact precautions, lack of personal
protective equipment, the inadequacy of testing facilities,
living in crowded and closed environments.8°

The number of COVID-19 cases in the state where the
nursing home is located was found to be one of the
important variables determining COVID-19 cases in
nursing homes. The number of COVID-19 cases in nursing
homes is approximately two times higher than the reported
cases in the states (428.2 and 231.3 per 100,000
population, respectively).* Similar findings were found in
Gordes and Konetzka's research of 13,167 nursing homes,
where per capita cases were found to be the county's best
predictor of cases and outbreaks in nursing homes.2 In a
study to inform COVID-19 infection prevention measures
by identifying and assessing risk and potential infection
vectors in nursing homes using a machine learning
approach, the infection rate of the region where the nursing
home is located and the number of separate units in the
nursing home were identified as strong predictors of
COVID-19 infection.’® However, there are significant
limitations in the data on the extent of the relationship.'%*?

Information derived from research with a high degree of
evidence on the extent of the risk in future pandemics will
guide the reorganization of older people’s care centers.
However, there is a need for information that adjustments
should be made according to the infection rates in the
region where the nursing home is located, which is a
confounding factor in the investigation of these causes. It
is necessary to provide health service providers and
policymakers with information with a high level of
evidence. The objectives of the study was to conduct a
meta-analysis of the relative risk values derived from
attack, fatality, and mortality rates estimated from
publications including COVID-19 case and death data in
patients residing in nursing homes during the first year of
the pandemic, taking into consideration nation data over
the study's time frame.

METHODS
Study permits
This study is a meta-analysis of COVID-19 nursing home

attack, mortality and fatality rates and risk ratio calculated
using case and mortality rates of COVID-19 nursing home

residents published in the literature from the onset of the
pandemic to 03/01/2021 and country data during the study
period. The study was approved by the Ministry of Health
and the Ethics Committee of Eskisehir Osmangazi
University. The study protocol was registered with
PROSPERO under registration number
CRD42021237306.* The PRISMA 2020 checklist was
used to prepare the study report.'*

Literature search

Manuscripts to be included in the study were found by two
researchers in the Pubmed, Web of Science, Google
Scholar, Scopus, and Cochrane databases by searching for
the keywords ‘COVID -19°, ‘death’, ‘nursing home’, rest
home’, ‘home for aged’, ‘eventide home’, and ‘elderly care
home’. A total of 408 studies were reviewed for eligibility
for meta-analysis, including 377 studies based on database
searches and 31 studies based on manual searches of
relevant publications.

Inclusion and exclusion criteria

The inclusion criteria were as follows; the study must be
conducted on nursing home residents, information could
be retrieved on the number of residents diagnosed with
COVID-19 with laboratory-based or epidemiologic
confirmation, and the number of residents who died
because of COVID-19. Studies must have a known time
period and the entire publication or abstract must be in
English. The exclusion criteria were that the study did not
contain data appropriate for the purpose of this study, that
the full text of the study was not available, and that the
main text or abstract was not in English.

Definition of measurements

In the study, deaths in nursing homes or hospitals of
persons with COVID-19 were accepted as deaths due to
COVID-19 on the basis of laboratory results or a
physician's decision. The number of COVID-19 cases and
deaths in the country where the study was conducted
during the study period was obtained from the ECDC
dashboard COVID-19, and population figures for the
country were obtained from Worldometer.*>16 The attack
rate was calculated by dividing the number of nursing
home residents diagnosed with COVID-19 by the number
of nursing home residents during the study period. The
mortality rate was calculated by dividing the number of
individuals who died because of COVID-19 by the number
of nursing home residents. The fatality rate was calculated
by dividing the number of persons who died because of
COVID-19 by the number of patients.

Data extraction

As a result of the literature review using the search design
and inclusion criteria, 408 articles were identified. As a
result of the evaluation of these articles, 96 duplicate
articles were removed and a total of 312 articles were
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obtained. After title and/or abstract screening, 267 records
were eliminated. Full texts of the articles whose abstracts
met the eligibility criteria were reviewed (n=45).
Unreachable reports (n=24) were also excluded. We

excluded 2 articles considered as ‘reviews’ and finally
included 19 studies selected for meta-analysis. The
PRISMA flow diagram of the literature search and screen
process is shown in Figure 1.

| Identification of studies via databases and registers |

Records identified from:
s ]:S:';;ahuzs;ns Eﬂi 1=.;1:':}S} Becords removed defors
E Gnnl:_"gle Scholar =53} EGWSEEJS;EL':E records removed
5 Web of science (n =63)
= Cochrane (n =8)
Mdanual search (n =311
Fecords screened Records excluded
(n=312) (n=2a87)
Beports sought for retrieval Eeports not retrieved
= (=435 " m=21
=
: .
o
Beports assessed for eligibility Eeports excluded:
m=21) - = Was a review (n = 2)
E Studies meluded in review
% n=19)
=

Figure 1: PRISMA flow diagram of literature search and screen process.

A database was created in Microsoft Office excel from the
information obtained from the articles read. The databases
included the title of the article, the author, the year of
publication, the total number of residents in the nursing
home, the number of residents diagnosed with COVID-19,
the number of residents who died because of COVID-19,
the population of the country where the nursing home is
located, the total number of COVID-19 cases and deaths
in the country where the nursing home is located between
the period of the study.

The Newcastle-Ottawa Quality Assessment Scale for
Observational Studies, modified and used by Fung et al,
was used to assess the methodological quality and risk of
bias of 19 studies included in the meta-analysis after it was
adapted to this study.'”8 Each study was scored between
0 and 16 using the prepared form. The risk of bias was
assumed to decrease as the total score increased. Studies
were classified as high (0-10 points), medium (11-13
points), and low (15-16 points) for risk of bias. Studies

were scored independently by two observers. The Cohen-
Kappa coefficient was then calculated to determine the
reliability of agreement between the two observers
(x=0.855; p<0.0001).%°

Statistical analysis

Observed attack, mortality, and fatality rates were
calculated from studies included in the meta-analysis, and
expected values were calculated from countries’ COVID-
19 data. Risk ratio values were calculated by dividing the
observed rates by the expected value. To assess statistical
significance, the 95% confidence intervals (Cl) of RR
were calculated as follows: the standard error (SE) of the
natural logarithm of the RR was approximated by inverting
the square root of the observed number of cases. The 95%
confidence limits of RR were calculated as the natural
logarithm of RR (in RR), with the per cent standard error
added and multiplied by 1.96. After exponentiation, the
exact 95%CI indicated that the approximation was
satisfactory.?
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The open meta-analyst demo program was used to create
six different databases that contained the attack, mortality,
and fatality rates of each study as well as the risk ratio
values of these rates using information from the studies
that were included in the coding form made in Microsoft
Office Excel. Because the heterogeneity test yielded
p<0.001 and 12>75%, the random-effects model was used
for the meta-analysis.

RESULTS

The sample size of the studies included in the meta-
analysis ranged from 60 to 125,000. The number of
residents was 227,834, COVID-19 cases were 20,862, and
COVID-19 deaths were 5,094. Five studies involved
nursing home residents in the United States of America,
five in France, two in the Netherlands, two in Spain, two
in Italy, one in Germany, one in United Kingdom, and one
in Canada. The total number of COVID-19 cases and
deaths in the countries at the time of the studies was
6,758,241 and 531,872, respectively. Table 1 shows the
characteristics of the studies included in the analysis.

The COVID-19 attack rate ranged from 6.6% (95% ClI: 6.5
to 6.8) to 65.0% (52.9 to 77.1), and the weighted
percentage+SE value was calculated as 37.0%+0.016
(34.0 to 40.1) (p<0.001). Fatality rate ranged from 11.8%
(0.9 to 22.6) to 43.4% (33.7 to 53.2), with a weighted
percentage+SE of 25.6%+0.019 (21.9 to 29.2) (p<0.001).
The COVID-19 mortality rate ranged from 1.4% (1.3 to
1.4) to 27.4% (204 to 34.4), and the weighted
percentagexSE was 8.1%+0.005 (7.1 to 9.0) (p<0.001)
(Figure 2-4). In a total of 19 studies from 8 different
countries included in the meta-analysis, the number of
people with COVID-19 was 6,758,241 during the study
periods. The risk ratio of the attack rate of COVID-19 in
nursing home residents compared with the general
population was 148.19 (95% CI: 99.45 to 220.82)
(p<0.001). The lowest RR was 31.38 (30.70 to 32.08) and
the highest was 863.68 (739.14 to 1009.20). The risk ratio
of fatality was 2.36 (1.90 to 2.93), the lowest was 0.60
(0.24 to 1.51 and the highest was 10.68 (6.90 to 16.49).
The risk ratio of mortality was 341.16 (211.94 to 549.15),
the lowest was 48.60 (46.00 to 51.35) and the highest was
9219.46 (5807.68 to 14635.54) (Figure 5-7).

Table 1: Summary of study data included in the analysis and countries’ COVID-19 data.

Nursing home

Study dates

Reference (2020) Resident
number

Graham et alt2 1 March to 1

(2020) May UK 985

Bernabeu et al®® 1 March to 30 .

(2020) April Sl ot

Blain et al® 1 March to 30 Erance 79

(2020) April

Fischer et al'! 24 April to 2

(2020) June U 103

Strazzullaetal® 17 March to France 66

(2020) 11 June

Echeverria et 1 April to 30 .

al?* (2020) April Sjpely A

Klein et al® 1 April to 28

(2020) April Germany 60

Sanchez et al®® 7 March to 8

(2020) May USA 2773

Schols et al?’ 28 Febto 1

(2020) May Holland 125000

Veronese et al?® 8 April 14

(2020) May Italy 175

Brown et al® 29 March to

(2021) 20 May Canada 78607

Rutten et al®® 18 March to

(2020) 13 May Holland 4007

Dolveck et al®! 26 March to 7

(2021) May France 770

Patel et al32 15 March to

(2020) 15 April s Lee

Tang et al®® 1 March to 12

(2020) June USA 1970

Tarteret et al® 18 March to France 375

(2021) 12 April

Arons et al® 3 March to 3

(2020) April USA 89

Country

COVID COVID- COVID-  COVID-19
-19 case 19 death Population 19 case death
number number number number
394 103 67886011 172562 26683
272 61 46754778 215129 24543
38 12 65273511 128385 24085
38 5 331002651 968648 58363
34 4 65273511 149713 29192
1293 383 46754778 110916 17203
39 8 83783942 94424 5330
1207 287 331002651 1256739 75658
9000 1700 17134872 39316 4795
50 12 60461826 89557 14581
5218 1452 37742154 74426 5859
1538 646 17134872 41571 5486
348 94 65273511 114848 24709
35 10 331002651 607342 26010
752 155 331002651 2023281 113820
224 57 65273511 87157 13684
57 15 331002651 245451 6051
Continued.
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Nursing home Country

Reference Study dates ol Resigent COVID  COVID- _ COVID- COVID-19
(2020) -19case 19death  Population 19 case death
number
number number number number
i 36
Cangianoietal® = HMarch oS08, ) 157 99 43 60461826 202703 27661
(2020) April
Ly et al¥’ (2020) ?jn';"amh 02 France 1691 226 47 65273511 136073 28159
Studies Estimte (35% C1) Ev/Trt
Graham et al. 2020 0.400 (0.369, 0.431) 304/085 T
Bernabeu—Wittel et al. 2020 0.395 (0.550, 0.640) 272457 e —
Blain et al. 2020 0,481 (0371, 0.391) 38/79
Fischer et al. 2020 0.380 (0.285,0473) 38/100
Strazzulla et al 2020 0.315 (0.393, 0.636) 34/66
Echeverria et al. 2020 0,125 (0.119, 0.131) 1293/10347 L
Klein et al. 2020 0,650 (0.529,0.771) 39/60
Sanchez et al. 2020 0435 (0,417, 0.454) 12072773 —
Schols et al. 2020 0.072 (0.071,0.073) 9000;'125000-
Veronese et al. 2020 0.286 (0.219, 0.333) 307173
Brown et al. 2020 0.066 (0.063, 0.068) 3218/78607 -
Futten et al. 2020 0,384 (0.369, 0.399) 1538/4007 -
Dolveck et al. 2021 0452 (0.417,0.487) 348770 —
Patel et al. 2020 0.278 (0.200, 0.356) 35126 -
Tang etal 2020 0.382 (0.360, 0.403) 75211970 ™
Tarteret et al. 2020 0,397 (0.548, 0.647) 2244375
Arons et al. 2020 0.640 (0.541, 0.740) 57/89
Cangiano et al. 2020 0.631 (0.553, 0.706) 09/157
Anh Ly et al 2020 0,134 (0,117, 0.130) 216/1691 -
Overall (I"2=99.73 %, P<0.001)  0.370 (0.340, 0.401) 208621227834 -
T T T : T T T 1
o1 oz 032 04 (2 06 o7
Proportion
Figure 2: Forest plot of COVID-19 attack rates in nursing homes.
Studies Estimate (95% C1) Ev/Trt |
1
1
Graham et al. 2020 0.261 (0.218, 0.3035) 103/394 —:r'—
Bernabeu—Wittel et al. 2020 0.224 (0,173, 0274) 61/272 —_—
Blain et al. 2020 0.316 (0.168, 0.464) 12/3%
Fizcher et al. 2020 0.132 (0,024, 0.239) 3/38
Strazzulla et al 2020 0.118 (0.009, 0.226) 4134
Echeverria et al 2020 0.296 (0.271, 0.321) 383/1293 —i—
Klein et al. 2020 0.205 (0.078, 0.332) 2739
Sanchez et 2l 2020 0.238 (0.214, 0.262) 2871207 —
Schols et al. 2020 0.189 (0,181, 0.197) 1700/9000 = !
Veroneze etal 2020 0.240 (0.122, 0.358) 12/50 '
Brown et al. 2020 0.278 (0.266, 0.290) 14352/5218 | s
Futten et al. 2020 0.420 (0395, 0.445) 646/1538 i ——
Dolveck et al. 2021 0.270 (0.223, 0.317) 04/348 _?_'—
Patel et al. 2020 0.286 (0.136, 0.4335) 10733 i
Tang etal. 2020 0.206 (0,177, 0.235) 155/752 — |
Tarteret et al. 2020 0.254 (0,197, 0.312) 37224 —?—
Arons et al. 2020 0.263 (0,149, 0377) 15/57 :
Cangiano et al. 2020 0.434 (0,337, 0.332) 43/90 |
Anh Ly et al. 2020 0.208 (0.153, 0.261) 477226 —'—:L
1
]
Overall (I°2=05.98 %, P<0.001)  0.256 (0.219, 0.292) 5094/20862 'ilrt:"
T T I T T 1
01 0z 03 04 05
Propertion

Figure 3: Forest plot of COVID-19 fatality rates in nursing homes.
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Studies

Graham et al. 2020
Bernabeu—Wittel et al. 2020
Blain et al. 2020
Fischer et al. 2020
Strazzulla et al. 2020
Echeverria et al. 2020
Elein et al 2020
Sanchez et al. 2020
Schols et al. 2020
Veronese etal. 2020
Brown et al. 2020
Rutten et al. 2020
Dolveck et al. 2021
Patel et al 2020
Tang etal 2020
Tarteret et al. 2020
Arons etal 2020
Cangiano et al. 2020
Anh Ly et al. 2020

Overall (I"2=98.84 %, P< 0.001)

Estimate (93% C.1)

0.105 (0.083, 0.124)
0.133 (0.102, 0.165)
0.152 (0.073, 0.231)
0.030 (0.007, 0.093)
0.061 (0.003, 0.118)
0.037 (0.033, 0.041)
0.133 (0.047, 0.219)
0.103 (0.092, 0.115)
0.014 (0.013, 0.014)
0.068 (0.031, 0.106)
0.018 (0.018, 0.019)
0.161 (0.150, 0.173)

22 (0.009, 0.145)
0.079 (0.032, 0.127)
0.079 (0.067, 0.091)
0.152 (0.116,0.188)
0.168 (0.091, 0.246)
0.274 (0.204, 0.344)

28 (0.020, 0.036)

0.081 (0.071, 0.090)

Ev/Trt

103/983

61/457

1279

4/66

3B3/10347 =

3/60

50— —
2872773 5

1700125000

121175
1452/78607 - |
646/4007
04/770
10126
155/1870
57/373
15/89
43157

471691

5094/227834

[ T T T T 1
P05 01 015 0.2 025 03

Proportion

Figure 4: Forest plot of COVID-19 mortality rates in nursing homes.

Studies

Grzham et al. 2020
Bernabeu-Wittel et al. 2020
Blain et al. 2020
Fischer et al. 2020
Strazzulla et al. 2020
Echeverria et al. 2020
Klein et al 2020
Sanchez et al. 2020
Schols etal 2020
Veronese et al. 2020
Brown et al. 2020
Rutten et al. 2020
Dolveck etal. 2021
Patel etal. 2020
Tang etal. 2020
Tarteret et al. 2020
Arons et al. 2020
Cangiano et al. 2020
AnhLy et el 2020

Overall (I"2=99.85 %, P 0.001)

Estimate (95% C1)

157360 (143.752, 165.893)
20.334 (119.920, 139.530)
24433 6(194.480, 307.327)
832 (101.082, 166.794)

24601 (177.722, 183.846)
32676 (30.041, 35431)
376.736 (478.969, 694.506)
114.642 (109.879, 119.611)
31379 (30690, 32.084)
192.892 (152593, 43.832)
33662 (32760, 34390)
158.208 (131.943, 164.728)
2136.863 (237.391, 2776%9)
151.389 (114.240, 200.620)
62449 (39.03, 66.060)
447334 (411573, 486.246)

863.677(739.138, 1009.201)

188.086 (166.830, 212029)
GLIIL (36778, 72391)
148193 (90451,  220.824)

EvTit

394/983
212437
3879
381100
34166
1293/10347
39/60
12072773
9000/125000
30175
321878607
153814007
48770
33126
73211970
14375
31189
991137
226/1691

208621127834

Ev/Ctrl

1723626788601 »
1512946754778 |
120385/63273511 !
9686483100263 5
1971365273511 |
1101646754778 ! !

Q442418378304 !
1256739/331002651 L
IR - | !
8055760461826 E
wogsanss @ !
ASTIATI348T2 !
1148486527351 |
6073423100263 '
2023281331002631 *
§T15T65273511
US51331002651
202703/60461826
136073/65273511

6758241/2419493869

[ T
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148.18 kit 6138
Relative Risk (log scale)

10082

Figure 5: The risk ratio for COVID-19 attack rates in nursing home residents compared with the general

population.
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Estimate (93% C1) EviTet EwiCtrl
Studies
Graham et al. 2020 1601 (1432, 1997y 103/394 26683/172362 ——
Bernabeu—Wittel et al. 2020 1966 (1.373, 2433) 61272 24343/215129 _._E'
Blain etal 2020 1683 (1.034, 2.638) 12/38 24085/128385 —'_;_
Fischer et al 2020 2184 (0963, 4.943) 3138 38363/968648
Strazzulla et al. 2020 0,603 (0240, 1.513) 4/34 20192/149713 |
Echeverria et al. 2020 1910 (1.734, 2080y 383/1293 17203/110916 : 3 I
Klein et al. 2020 3634 (1938, 6.744) 839 3330/94424 '
Sanchez et al. 2020 3930 (3569, 4371y 2871207 75638/1256739 . i
Schols et al. 2020 1549 (1473, 1.629) 1700/9000 4795139316 = I
Veronese et al. 2020 1474 (0,900, 2415) 12/30 14521/80537 — *
Brown etal. 2020 3535 (3362, 37Ty 1452/5118 383074426 E =
Rutten et al. 2020 3183 (2936, 3300)  646/1538 5486/41571 |
Dolveck et al. 2021 1236 (1.036, 1.493) 04/348 24700/114848 —— I
Patel et al. 2020 6672 (3.931, 11.266) 10/35 26010/607342 : . —
Tang etal 2020 3664 (3184, 4218) 153732 1138202023281 i ——
Tarteret et al. 2020 1621 (1.293, 2028y 3124 1368487157 —— i
Arons et al. 2020 10675 (6.909, 16.494) 15/57 6051/243431 | e —
Cangiano et al. 2020 3183 (2541, 3036) 4309 27661/202703 : —
Anh Ly et al. 2020 1005 (0779,  1296) 477226 28150/136073 —— |
Overall (12=98.12 %, P<0.001)  2.360 (1.899, 2.933) 5094/208 gqjemsicncen ) S
| T T II\ T T ‘
0.24 0.48 12 2% a3 1202 1840
Relative Risk (log scale)

Figure 6: The risk ratio for COVID-19 fatality rates in nursing home residents compared with the general

population.
Studies Estimate (3% CI) EvTit Eu/Ctel .
Graham et a1, 2020 266040 (220319, 319.509) 103,983 26683/67886011 —l—:
Bermabeu-Witte! et al. 2020 234280 (201341, 321.293) 611437 4343146734778 +
Blainetal 2020 411666 (244449, 693.268) 1279 24083/63273311 —.—|—
Fischer et al. 2020 283372 (120673, 666.363) 3100 38363/331002631 e o
Strazzulla et al. 2020 133516 (32415, 330.366) 4166 2010263273311 —'—:‘
Echeverria et al. 2020 100,602 (91.082, 111.116) 38310547 1720346734778 ] '
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Figure 7: The risk ratio for COVID-19 mortality rates in nursing home residents compared with the general
population.
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DISCUSSION

Demographic changes have led to an increase in the older
adult population and raised the issue of elder care. Nursing
homes for the older adult take in older people who do not
need to be hospitalized but whose relatives do not care for
them, who cannot care for themselves and who are usually
alone. In nursing homes for the older adults, the daily
needs of patients are met, and medical care is provided.*®
Since the beginning of the pandemic, nursing homes have
been at the center of the outbreak and played a role in the
spread of infection. The study found that attack and
mortality rates of COVID-19 in nursing homes were high.
The COVID-19 attack rate was calculated to be 37%, the
mortality rate was calculated to be 8.1%, and fatality rate
was calculated to be 25.6%. Although studies are quite
diverse, values indicating high COVID-19 attack rates and
mortality rates in nursing homes have been reported from
European countries and around the world. In contrast,
reports of low COVID-19 rates among nursing home
residents, particularly from Asian countries, are
noteworthy. In May 2020, a study from Hong Kong
reported no COVID-19 deaths in nursing homes.”%%

All studies included in the meta-analysis were from
European countries and the United States. Between
screening dates, relevant studies from other countries were
either not found in databases or the studies that were found
did not meet the inclusion criteria. As noted by Comas et
al, there are significant methodologic problems in
comparing nursing home data from different countries.”

Studies have been conducted to assess the relative
magnitude of COVID-19 attacks and mortality rates in
older adults living in nursing homes compared with older
adults living in the community. In one such study using
this method, individuals living in Canadian nursing homes
were found to be five times more likely to die from
COVID-19 than older adults living in the community.*
Another method is to compare mortality rates among
nursing home residents with the pre-pandemic period. In a
study from lItaly, a comparison with mortality in the
previous year showed a 6.7 fold increase in mortality
associated with the COVID-19 pandemic.36

Unlike other studies, this study presented the results of the
meta-analysis with the values of the risk ratio obtained by
comparing the values related to the attack and mortality
rates of COVID-19 in nursing homes with the pandemic
data in the country at the time covered by the studies. One
of the factors affecting the number of COVID-19 cases in
nursing homes is the extent of infection in the community.
As the pandemic progresses over time, it is expected that a
decrease in the number of cases in the population will
reduce the number of cases in nursing homes according to
the principle of ‘flattening the curve’.?” Based on this
principle, the study aimed to calculate the impact on the
risk of contracting and dying from COVID-19 among
nursing home residents in different countries and at
different time points. Although the risk ratio of the attack

rate was 148 and the risk ratio of fatality was 341, the risk
ratio of mortality rate was calculated to be 2.4. Nursing
homes are places where individuals are at risk for
infections. The course of infection in the community is
important, but the risk may become exaggerated in
infectious diseases that prioritize the older adults, such as
COVID-19. The most important limitation of the study is
that although there are many studies on the prevalence of
COVID-19 in nursing home residents, calculations of
attack and mortality rates could not be made due to the
absence of the number of residents in most studies. Other
limitations include the lack of data because permission was
not granted in most countries to conduct studies of nursing
home residents during the pandemic period and the fact
that studies with very small samples of nursing homes or
studies that included results from more than one nursing
home were included in the meta-analysis.

Age adjustment could not be performed because age-
specific rates were not reported in the studies included in
the meta-analysis or the corresponding country data. The
lack of data on the COVID-19 outbreak in nursing home
residents is widely recognised in the literature.?6:27:35 There
are data gaps in the studies due to differences in the
principles of performing diagnostic tests, such as testing or
not testing asymptomatic individuals or inadequacies in
test performance.

Limitations

Despite all limitations, a meta-analysis of well-
documented studies has shown that morbidity and
mortality rates may be higher in nursing home residents
than in the community during a pandemic.

CONCLUSION

This meta-analysis indicated that morbidity and mortality
rates may be higher in nursing home residents than in the
community during a pandemic. Future studies should
explore the effects of the Pandemic crisis and provide
strong evidence to policymakers to develop different types
of services and coping strategies. There is a need to revise
infection rates in the nursing home area while presenting
this evidence. Infection rates in the region where the
nursing home is located should be considered as a
confounding factor and reported after adjusting for
potential causal factors. It is critical to assess the pandemic
in all community healthcare settings to be prepared for
future pandemics. Preventive measures should be taken in
facilities with vulnerable groups, such as nursing homes,
to ensure better control of COVID-19 and future outbreaks
in the community.
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