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Motivated by the potential devastating effect of a 
COVID-19 outbreak in retirement homes and long-term 
facilities for dependent elderly, we present the impact 
of worst-case scenarios in French institutions using 
a specific age structure and case–age fatality ratios. 
The death toll could equal the yearly death toll caused 
by seasonal influenza in those older than 65 years 
or could largely exceed that, depending on the final 
attack rate and proportion of infected institutions.

Reports from the coronavirus disease (COVID-19) out-
break in China identified older age as a predictor of 
severity and mortality [1]. A retrospective analysis of 
individual case data from China and elsewhere showed 
a very strong age gradient in the infection fatality ratio 
(IFR) and case fatality ratio (CFR) [2]. In France, as at 
15 March 2020, people older than 75 years accounted 
for 20% of the confirmed cases but 79% of the deaths 
[3]. Cardiovascular diseases, hypertension and diabe-
tes mellitus were the comorbidities most frequently 
associated with COVID-19, and many patients died of 
their original comorbidities [4,5]. All these comorbidi-
ties are highly common among dependent elderly peo-
ple housed in institutions. Using simple calculation, we 
present here the impact of several worst-case scenar-
ios in French institutions.

Potential number of deaths
We studied different scenarios to simulate the poten-
tial death toll of an outbreak of COVID-19 in the French 
institutions in the absence of mitigation measures. 

We extracted the age structure of residents from 40 
“Habitat et Humanisme” institutions for dependent 
elderly people. In France, at the end of 2017, 766,400 
people above 60 years of age were housed in retire-
ment homes for dependent elderly people, in long-term 
care facilities or received home-based care [6]. While 
the calculation of IFR is based on the proportion of 
all infected cases, i.e. a precise estimation of the pro-
portion of symptomatic and asymptomatic cases, we 
restricted our analysis to CFR. The CFR, estimated from 
China and elsewhere, for 60–69 year-olds, 70–79 year-
olds and those 80 years and older were, respectively, 
3.6%, 8.0% and 14.8% [2]. We applied the hypothesis 
that 30–50% of the institutions were infected, a final 
attack rate (AR) of 30–50% among the residents and 
applying age-specific fatality ratios, with their confi-
dence intervals (CI), from [2]. By the time the epidemic 
is over, the resulting death toll in these institutions 
could be equal to the yearly national death toll caused 
by seasonal influenza in those older than above 65 
years (9,025 deaths on average between 2000 and 
2009) or it could largely exceed that figure, depending 
on the final AR and the proportion of infected institu-
tions (Table) [7]. Among this frail population, part of 
this excess in mortality may be due to the acceleration 
of underlying unavoidable process and another part 
directly attributable to the infection. 

Discussion
In a given institution, the mortality caused among resi-
dents by an outbreak of acute respiratory infections 
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(ARI) or lower respiratory tract infections depends on 
the final AR and the CFR. An AR of 25% among resi-
dents is common and ARI are already the main cause 
of death from infectious aetiology in institutions [8-10]. 
In France, three-quarters of residents suffered from a 
least one cardiovascular disease (mainly hyperten-
sion), 42% from a dementia and 18% from a broncho-
pulmonary condition [11].

The population estimate of the basic reproductive num-
ber R0 of severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) during the early stage of the outbreak 
in China was 2.2 (90% high-density interval: 1.4–3.8) 
with a much higher probability of superspreading 
events than in seasonal influenza [12]. Given the lack 
of previous immunity, the circulation of the virus in the 
general population, the intensity of contacts between 
staff members in institutions, the underlying comor-
bidities of the residents and the lack of antiviral treat-
ment, the R0 could be much higher in institutions than 
in the general population.

As in other health emergencies, elderly people are 
often the invisible part of the crisis [13]. Dependent 
elderly people are more prone to atypical clinical pres-
entations [14]. Atypical respiratory viral infections 
presentations, combined with the challenge to properly 
conduct an interview in case of neurocognitive disor-
ders, will delay diagnosis and treatment. This will be 
detrimental to the individual prognosis and will facili-
tate viral spread within the institution. Since confirma-
tion tests are not systematically done, the precise final 
death toll attributable to COVID-19 in institutions will 
remain largely unknown.

Of course, the risk of a given institution to be affected 
will depend on its location and the timing of the out-
break. A range of measures have been recommended in 
France to reduce the risk of introduction of SARS-CoV-2 
in institutions caring for elderly people and to reduce 
the risk of nosocomial transmission: lockdowns, sus-
pension of visits and personal aids, secured supply 
chains, isolation of cases, extended barrier measures, 
sanitation, limitation of internal activities, etc [15]. 

Social isolation will in turn increase the risk of cogni-
tive disorders and further delay diagnosis [16]. Close 
contacts between residents and nursing staff and 
frequent contacts within nursing staff, lead to a high 
probability of infection among the nursing staff. As a 
consequence, the institution needs to hire temporary 
staff and organise rotations during a long period of 
heavy workload. The institutions then need to cope 
with a double burden: a high burden of disease among 
residents and severe staff constraints.

Public information and communication campaigns 
should be channelled to protect the most vulnerable 
and oldest people of our society, to make them vis-
ible and to provide strong psychological support to the 
nursing staff. In addition, we also need to strengthen 
the communication between nursing staff and families 
at the end of a resident’s life as well as after death. 
In order to release the pressure on general hospitals, 
a palliative approach of care should be offered within 
the impacted institutions, taking into account ethical 
considerations.

Conflict of interest
None declared.

Authors’ contributions
JFE performed a literature and data search, interpreted the 
data, wrote the first draft, revised it, approved the final 
version and agreed to be accountable for all aspects of the 
work. PV revised the draft for important intellectual content, 
approved the final version, and agreed to be accountable for 
all aspects of the work. LAD revised the draft for important 
intellectual content, approved the final version, and agreed 
to be accountable for all aspects of the work. RE performed 
a data search, interpreted the data, revised the draft for im-
portant intellectual content, approved the final version, and 
agreed to be accountable for all aspects of the work.

References
1. Wu Z, McGoogan JM. Characteristics of and important lessons

from the coronavirus disease 2019 (COVID-19) outbreak
in China: summary of a report of 72 314 cases from the

Table
Potential number of coronavirus disease (of COVID-19) deaths in institutions for dependent elderly people, by proportion of 
infected institutions and final attack rate among residents, France, March 2020 (n = 766,400 residents)

Attack rate among residents
Percentage of infected institutions

30% 40% 50%
n 95% CI n 95% CI n 95% CI

30% 8,682 7,283–10,283 11,576 9,710–13,711 14,470 12,138–17,138
40% 11,576 9,710–13,711 15,435 12,947–18,281 19,294 16,184–22,851
50% 14,470 12,138–17,138 19,294 16,184–22,851 24,117 20,230–28,564

CI: confidence interval.
Age distribution of residents, based on 40 “Habitat et Humanisme” institutions: 60–69 years: 2.85%; 70–79 years: 11.5%; ≥ 80 years: 85.7% 

(personal communication: Emile Hobeika, March 2020).
We used the age-stratified case fatality ratios and their 95% CI from [2].



3www.eurosurveillance.org

Chinese Center for Disease Control and Prevention. JAMA. 
2020;323(13):1239.  https://doi.org/10.1001/jama.2020.2648  
PMID: 32091533 

2. Verity R, Okell LC, Dorigatti I, Winskill P, Whittaker C, 
Imai N, et al. Estimates of the severity of coronavirus 
disease 2019: a model-based analysis. Lancet Infect Dis. 
2020;S1473-3099(20)30243-7.  https://doi.org/10.1016/S1473-
3099(20)30243-7  PMID: 32240634 

3. Santé Publique France. COVID-19: point épidémiologique du 
15 mars 2020. [COVID-19: data from 15 March 2020]. Paris: 
Santé Publique France; 18 Mar 2020. French. Available 
from: https://www.santepubliquefrance.fr/maladies-
et-traumatismes/maladies-et-infections-respiratoires/
infection-a-coronavirus/documents/bulletin-national/
covid-19-point-epidemiologique-du-15-mars-2020

4. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical 
characteristics of 138 hospitalized patients with 2019 novel 
coronavirus-infected pneumonia in Wuhan, China. JAMA. 2020. 
[Epub ahead of print].  https://doi.org/10.1001/jama.2020.1585  
PMID: 32031570 

5. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. 
Epidemiological and clinical characteristics of 99 cases 
of 2019 novel coronavirus pneumonia in Wuhan, China: a 
descriptive study. Lancet. 2020;395(10223):507-13.  https://
doi.org/10.1016/S0140-6736(20)30211-7  PMID: 32007143 

6. Institut national de la statistique et des études Économiques 
(INSEE). Capacité d’accueil des personnes âgées selon la 
catégorie d’établissement au 31 décembre 2017. [Housing 
capacity for elderly people by type of institution on 31 
December 2017]. Paris: INSEE; 2017. French. Available from: 
https://www.insee.fr/fr/statistiques/2012690#table

7. Bonmarin I, Belchior E, Lévy-Bruhl D. Impact de la vaccination 
contre la grippe saisonnière sur la mortalité des personnes 
âgées en France, de novembre 2000 à avril 2009. [Impact of 
flu vaccination on mortality in the French elderly population, 
from November 2000 to April 2009]. Bull Epidémiol Hebd. 
2015;32-33:612-6. French. Available from: http://beh.
santepubliquefrance.fr/beh/2015/32-33/2015_32-33_4.html

8. Vaux S, Poujol I, Bonmarin I, Lévy-Bruhl D, Desenclos JC. 
Surveillance of lower respiratory tract infections outbreaks in 
nursing homes in France. Eur J Epidemiol. 2009;24(3):149-55.  
https://doi.org/10.1007/s10654-009-9315-1  PMID: 19199055 

9. Durand C, Guinard A, Sabatier P, Mourlan C, Vandesteene 
S, Mouly D. Impact, prévention et gestion du risque 
infectieux épidémique (infections respiratoires et gastro-
entérites aiguës) dans les Établissements d’hébergement 
pour personnes âgées d’Occitanie au cours de la saison 
hivernale 2016-2017. [Impact, prevention and management 
of epidemic infectious risk (acute respiratory infections 
and acute gastroenteritis) in the Occitanie (France) long-
term care facilities for the elderly during the 2016-17 
winter season]. Bulletin Epidémio Hebd. 2018;(37):719-25. 
French. Available from: http://beh.santepubliquefrance.fr/
beh/2018/37/2018_37_2.html

10. Cheng H-Y, Chen W-C, Chou Y-J, Huang AS-E, Huang W-T. 
Containing influenza outbreaks with antiviral use in long-term 
care facilities in Taiwan, 2008-2014. Influenza Other Respir 
Viruses. 2018;12(2):287-92.  https://doi.org/10.1111/irv.12536  
PMID: 29341490 

11. Perrin-Hayne J. Les pathologies des personnes âgées vivant 
en établissement. [Pathologies of elderly people living in 
institutions]. Solidarité Santé n°22 DRESS. 2011;22:4-15. 
French. Available from: http://drees.social-sante.gouv.fr/IMG/
pdf/dossier201122.pdf

12. Riou J, Althaus CL. Pattern of early human-to-human 
transmission of Wuhan 2019 novel coronavirus (2019-
nCoV), December 2019 to January 2020. Euro Surveill. 
2020;25(4):2000058.  https://doi.org/10.2807/1560-7917.
ES.2020.25.4.2000058  PMID: 32019669 

13. Atlani-Duault L, Brown L, Fried L. The elderly: an invisible 
population in humanitarian aid. Lancet Public Health. 
2018;3(1):e14-23.  https://doi.org/10.1016/S2468-
2667(17)30232-3  PMID: 29307382 

14. Hofman MR, van den Hanenberg F, Sierevelt IN, Tulner CR. 
Elderly patients with an atypical presentation of illness in the 
emergency department. Neth J Med. 2017;75(6):241-6. PMID: 
28741583 

15. Ministère des Solidarités et de la Santé. Preparation a 
la phase épidémique de Covid-19. [Preparation for the 
epidemic phase of COVID-19]. Paris: Ministry of Social Affairs 
and Health; 16 Mar 2020. French. Available from: https://
solidarites-sante.gouv.fr/IMG/pdf/guide-covid-19-phase-
epidemique-v15-16032020.pdf

16. Santini ZI, Jose PE, York Cornwell E, Koyanagi A, Nielsen 
L, Hinrichsen C, et al. Social disconnectedness, perceived 
isolation, and symptoms of depression and anxiety among 
older Americans (NSHAP): a longitudinal mediation analysis. 

Lancet Public Health. 2020;5(1):e62-70.  https://doi.
org/10.1016/S2468-2667(19)30230-0  PMID: 31910981

License, supplementary material and copyright
This is an open-access article distributed under the terms of 
the Creative Commons Attribution (CC BY 4.0) Licence. You 
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate 
if changes were made. 

Any supplementary material referenced in the article can be 
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2020.




