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younger and middle-aged adults have accounted for nearly 
one-half of the total years of life lost (YLL) from COVID-
19. In Great Britain and Sweden, community-dwelling older 
adults have accounted for a majority of the total YLL. None-
theless, the impact of the pandemic has been most severe for 
long-term care facility (LTCF) residents, whose COVID-19 
mortality rates have been an order of magnitude higher than 
those of community-dwelling older adults.

In this essay we consider the factors that contributed to 
such high COVID-19 mortality rates in LTCFs. We begin 
by comparing the demographic characteristics of LTCF 
residents with those of community-dwelling older adults. 
Next, we review the evidence regarding COVID-19 preva-
lence and infection fatality rates (IFRs) in LTCFs, including 
links to frailty and some comorbidities. Finally, we consider 
public policy measures that could foster the physical and 
mental health and well-being of LTCF residents and reduce 
the impact of infectious diseases in the present context and 
in potential future pandemics.

Demographic Characteristics of LTCF 
Residents

In characterizing LTCF residents as distinct from other “com-
munity-dwelling” older adults, it must be recognized that 
these terms do not have precise and uniform scientific defi-
nitions but instead reflect substantial variations in cultural 
norms and socioeconomic status as well as governmental 

“Yet somehow our society must make it right and possible 
for old people not to fear the young or be deserted by them, 
for the test of a civilization is in the way that it cares for 
its helpless members.“ Pearl S. Buck, Nobel Laureate for 
Literature[1].

As the COVID-19 pandemic has surpassed the two-year 
mark, its overall impact on mortality has been devastating, 
as shown in Table 1. In effect, the cumulative death toll in 
2020-21 comprised about 1/400th of the entire population of 
Great Britain and of the USA and about 1/600th of the popu-
lation of Sweden. Moreover, it has been clear that COVID-
19 is dangerous for younger and middle-aged adults, not 
merely the elderly and infirm.[2–4] In the USA, for example, 

  Andrew T. Levin
andrew.t.levin@dartmouth.edu

1 Dartmouth College, Hanover, USA
2 National Bureau for Economic Research, Cambridge, USA
3 Center for Economic Policy Research, London, United 

Kingdom
4 Department of Medical Epidemiology and Biostatistics, 

Karolinska Institutet, Stockholm, Sweden
5 Faculty of Social Sciences, Unit of Health Sciences and 

Gerontology Research Center, University of Tampere, 
Tampere, Finland

6 Department of Neurobiology, Care Sciences and Society, 
Karolinska Institutet, Stockholm, Sweden

7 University College, London, United Kingdom

Abstract
This essay considers the factors that have contributed to very high COVID-19 mortality in longer-term care facilities 
(LTCFs). We compare the demographic characteristics of LTCF residents with those of community-dwelling older adults, 
and then we review the evidence regarding prevalence and infection fatality rates (IFRs), including links to frailty and 
some comorbidities. Finally, we discuss policy measures that could foster the physical and mental health and well-being 
of LTCF residents in the present context and in potential future pandemics.

Keywords SARS-CoV-2 · seroprevalence · infection fatality rate · nursing homes · care facilities

Received: 9 February 2022 / Accepted: 4 March 2022 / Published online: 10 April 2022
© The Author(s) 2022

COVID-19 prevalence and mortality in longer-term care 
facilities

Andrew T. Levin1,2,3  · Juulia Jylhävä4,5 · Dorota Religa6 · Laura Shallcross7

http://orcid.org/0000-0002-1136-6900
http://crossmark.crossref.org/dialog/?doi=10.1007/s10654-022-00861-w&domain=pdf&date_stamp=2022-4-6


1 3

Levin et al.

falls per person-year (a key indicator of frailty) is nearly 
twice as high in Sweden compared to Spain.

 ● The proportion of older adults receiving longer-term 
care at home differs substantially across countries, rang-
ing from 8% in the USA to 12% in Sweden and the UK. 
These outcomes reflect individual preferences as well as 
public policies aimed at encouraging residence at home 
rather than in LTCFs whenever possible.[26, 27].

 ● Older adults face an array of residential options depend-
ing on income and health status, including retirement 
communities and group homes for those who can live 
independently, assisted living for those with specific 
needs or disabilities, care homes for the frail and cogni-
tively impaired, skilled nursing facilities for those with 
severe illness, and hospices to provide end-of-life care.
[21, 28].

 ● The prevalence and degree of frailty is strongly linked 
to age, with an incidence of severe frailty among com-
munity-dwelling adults of about 4% at ages 65–69, 10% 
at ages 75–79, and 27% at ages 85+.[29] A recent meta-
analysis concluded that the overall incidence of frailty 
was about 50% for ambulatory individuals (mean age 
81) and about 70% for LTCF residents (mean age 86), 
but severe frailty was much more frequent among the 
latter group.[30].

Generally speaking, health and mortality data for LTCFs 
encompasses elder care homes and skilled nursing facilities, 
whereas data regarding other residential arrangements has a 
lower degree of consistency and comparability. For exam-
ple, the U.S. Center for Medicare and Medicaid Services 
oversees all U.S. nursing homes, while state agencies may 
regulate other types of facilities for older adults (such as 
assisted living and group homes). The U.S. National Center 
for Health Statistics also reports on long-term care provided 
by adult day service centers, home health agencies, and hos-
pices.[31].

The duration of care in LTCFs varies widely depend-
ing on the individual’s health status and other factors. In 
the USA, for example, 14% of individuals in nursing homes 
are covered by Medicare, which reimburses up to 100 days 
of skilled nursing care following hospitalization.[31] More 
than one-third of U.S. nursing home residents have been 
diagnosed with heart disease, which can greatly foreshorten 
life expectancy. Nearly half of U.S. nursing home residents 
have been diagnosed with Alzheimer’s disease or other 
types of dementia, for which the post-diagnosis 5-year sur-
vival probability is about 50%.[32, 33] A study of U.K. care 
home residents found that the median length of stay was 1·6 
years, with a 75th percentile of 3·6 years and a 90th percen-
tile of 6·2 years.[34].

programs and regulations. Indeed, LTCFs are exceedingly 
rare in developing countries, where older adults generally 
live with their children or other relatives. For high-income 
countries, the OECD defines LTCFs as residential facilities 
that provide health services at the level of nursing care, as 
distinct from hospitals (which can provide much higher lev-
els of medical care) or other residential arrangements (which 
may offer a mix of personal care and other services).[23] It 
should be noted that the OECD uses the term “elderly” in 
describing adults ages 65+, whereas we simply refer to this 
demographic group as “older adults.”[24, 25].

As shown in Table 2, only a small fraction of older adults 
reside in LTCFs, but the proportion in Sweden is notably 
higher than in the UK and nearly twice that of Spain and the 
USA. These outcomes reflect a number of distinct factors:

 ● In all four countries, life expectancy (as of age 65) 
extends into the mid-80s. However, healthy average life 
expectancy – defined as the absence of any major dis-
ease – is typically about 5 years shorter than that, with 
varying degrees of healthcare and personal assistance 
that may be needed over the intervening period.

 ● The proportion of older adults (ages 65 + years) who 
live together with their children varies markedly across 
countries, ranging from 1·5% in Sweden to more than 
30% in Spain. Such residential arrangements are likely 
to be associated with differences in physical and social 
activity that may be consequential for health and cog-
nition.[15, 26] For example, the reported incidence of 

Table 1 Patterns of COVID-19 Fatalities in 2020-21
Great 
Britain

Norway Sweden USA

Mortality Rate (per 100 K 
person-years)
Entire Population 132 12 76 125
Younger & Middle-Aged 
Adults

26 3 14 49

Older Adults 616 80 445 559
Community-Dwelling 479 35 288 441
LTCF Residents 4652 1170 3432 5370
Share of Total Years of 
Life Lost (%)
Younger & Middle-Aged 
Adults

40 36 26 47

Older Adults 60 63 74 52
Community-Dwelling 50 40 56 43
LTCF Residents 10 23 18 9
Note: Younger & middle-aged adults = ages 15–64 for Great Britain 
& USA, 20–69 for Norway & Sweden. Older adults = ages 65 + for 
Great Britain & USA, ages 70 + for Norway & Sweden. Sources: 
Norway FHI[5], Sweden PHA[6], Scotland NRS[7], UK ONS[8, 9], 
US CDC[10] and CMS[11]; see also France INED[12]. YLL reflects 
age and sex but not comorbidities.[3, 13, 14]
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Studies conducted in Scotland and in Ontario, Canada found 
that there were outbreaks in about 40% of LTCFs.[42, 43] A 
systematic review and meta-analysis found that about 45% 
of residents were infected in facilities experiencing an out-
break, and in the majority of such instances it could not be 
determined how the virus was introduced into the facility.
[41].

Assessing the Cause of Death

At an early stage of the pandemic, the WHO established 
guidelines for certifying COVID-19 as a confirmed cause of 
death (in cases with a positive test) or as a suspected cause 
of death (based solely on observed symptoms).[44] During 
2020-21, the ratio of confirmed to total COVID-19 fatali-
ties was 97% in England and 96% in Sweden.[6, 45, 46] 
Nonetheless, the precise application of the WHO guidelines 
has differed somewhat across countries, and hence caution 
is needed in making international comparisons. Moreover, 
implementing these guidelines is particularly complex in 
assessing fatalities of LTCF residents, who may have been 
extremely frail or had a severe preexisting illness.

Autopsies can be useful in determining causes of death 
but are quite unusual for elderly individuals. However, 
several peer-reviewed studies have reported on systematic 
autopsies of older adults to determine the frequency of cases 
in which COVID-19 was not a cause of death although the 
deceased had a confirmed positive test.[47–50] In these 
studies, COVID-19 was found to be a direct or secondary 
cause of death in the vast majority of PCR-positive individ-
uals, regardless of whether the death occurred at home or at 
a hospital or LTCF. Diffuse alveolar damage was evident in 
nearly all instances in which COVID-19 was a causal factor 
of death, while thrombosis was observed in a large propor-
tion of those cases.[47, 50] Autopsies have also documented 
some specific cases, such as carbon monoxide poisoning, 
where LTCF residents clearly died “with COVID” rather 
than “from COVID.”[51].

Gauging Fatality Rates

The proportion of deaths among confirmed infections 
– commonly referred to as the case fatality rate (CFR) – 
can be used as an approximate gauge of the severity of 
COVID-19 in LTCFs.[41] However, numerous studies have 
documented the pitfalls of using CFRs, reflecting the inci-
dence of asymptomatic COVID-19 infections that are never 
detected as well as constraints on the availability of rapid 
tests, especially during the early stages of the pandemic.[35, 
38, 40, 52].

Importantly, as shown in Table 2, the median age of 
LTCF residents is markedly higher than that of the overall 
population of older adults: This age gap is about 9 years 
in the USA, 10 years in the UK, and 12 years in Spain and 
Sweden. Accounting for these age differences is crucial in 
comparing COVID-19 IFRs for LTCF residents vs. commu-
nity-dwelling older adults.

COVID-19 Prevalence in LTCFs

Numerous epidemiological studies have found that the prev-
alence of COVID-19 in LTCFs was far higher than among 
community-dwelling older adults. For example, a serology 
study of northern Italy during spring 2020 identified anti-
SARS-CoV-2 antibodies in about 50% of LTCF residents 
compared to about 11% of the general population.[35] The 
LTCF/community ratio of prevalence was even higher in 
other locations: 13x in a study of 179 UK care homes and 
about 30x in a study of LTCFs in Fulton County, USA.[36–
38] These disparities reflect the extent to which community-
dwelling older adults could effectively limit their potential 
exposure to the virus (getting home food deliveries, mini-
mizing social contacts, etc.), whereas LTCF residents inevi-
tably have frequent and direct physical contact with LTCF 
staff.[39] Moreover, about one-third of COVID-19 infec-
tions are asymptomatic, even in elderly adults.[40, 41].

Protecting LTCF residents was particularly difficult at the 
early stages of the pandemic when rapid tests and protec-
tive equipment were not readily available and methods of 
mitigating infection risk were not well-established. In such 
circumstances, a single LTCF staff member might inadver-
tently spread the virus to a large fraction of LTCF residents. 

Table 2 Demographic Patterns for Older Adults
Indicator Spain Sweden UK USA
Population Share of Older Adults, 
Ages 65+ (%)

20 20 19 16

Life Expectancy at Age 65 86 85 85 84
Healthy Life Expectancy at Age 65 81 80 80 79
Living with Children, Ages 65+ 
(%)

34 1.5 11 19

Rate of Falls at Ages 75–79 (%) 6 11 8 10
Long-Term Care at Home, Ages 
65+ (%)

9 12 12 8

Long-Term Care Facility, Ages 65+ 
(%)

2·2 4·2 3·3 2·4

Median Age of All Adults Ages 65+ 75 75 74 72
Median Age of LTCF Residents, 
Ages 65+

87 87 84 81

Sources: World Health Organization, Global Burden of Disease, 
Sweden Institute, U.S. National Center for Health Statistics, Alber-
tini et al.(2018), Ballin et al. (2021), Candel et al. (2021),Chudasama 
et al. (2021).[15–22]
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It should also be noted that the IFR for LTCF residents 
may have been extraordinarily high during the initial onset 
of the COVID-19 pandemic, due to incapacitation of facil-
ity staff and limited information about effective treatment 
methods as well as constraints on hospitalization and admis-
sion to intensive care units.[53, 54, 57] For example, at one 
small LTCF in southwestern France, an outbreak started 
on 14 March 2020 that infected half of the staff and two-
thirds of the residents, whose case fatality rate was nearly 
30%.[58] Similarly, an outbreak was identified on 17 March 
2020 at a small LTCF in Ontario, Canada, infecting half of 
the staff and nearly all of the residents, whose case fatality 
rate was 45%.[59] In a study of Swedish LTCF residents 
(median age 87), the 30-day mortality during the first wave 
of the pandemic was about 40% for COVID-19 cases com-
pared to about 6% for the control group.[16] In a compa-
rable study of Ontario, Canada, the 30-day mortality for 
COVID-positive LTCF residents (median age 86) was 24% 
higher than that of the control group and moderately above 
the metaregression IFR prediction of 17% (CI: 14–22%) for 
that age cohort.[60, 61].

Frailty and Comorbidities

Frailty has been linked to elevated COVID-19 mortal-
ity among LTCF residents, reflecting a combination of 
increased incidence of infection as well as more adverse 
consequences—the same combination that has been 
observed for other infectious diseases.[62, 63] Individuals 
with severe frailty or cognitive deficiencies require exten-
sive assistance with daily routines and hence greater expo-
sure if a staff person becomes infected. Moreover, frailty 
has a strong association with immune dysregulation that 
is likely to exacerbate vulnerability to COVID-19 as with 
other infectious diseases.[64, 65] However, a systematic 
review of the links between frailty and COVID-19 mortal-
ity found that nearly all studies have involved hospitalized 
LTCF patients; such findings are subject to elevated risk of 
bias for the reasons noted above.[66] That review identified 
two other studies involving samples of LTCF residents, but 
those findings were hampered by limited size and diagnostic 
methods.[67, 68] A large-scale study of UK Biobank partici-
pants found a strong association between frailty, hospital-
ization, and COVID-19 mortality in the overall sample but 
did not find a significant link between frailty and mortality 
within the subsample of hospitalized patients.[69].

COVID-19 mortality has also been independently associ-
ated with some specific comorbidities. Large-scale studies 
of LTCF residents with COVID-19 did not observe any sig-
nificant association between 30-day mortality risk and cer-
tain chronic conditions (i.e., chronic obstructive pulmonary 

An alternative metric is the proportion of deaths among 
hospitalized COVID-19 patients, commonly referred to 
as the hospitalization fatality rate (HFR). For the general 
population, most COVID-19 deaths have occurred in hos-
pitals, and the HFR has generally been much higher than 
the CFR, reflecting the fact that hospital admissions involve 
individuals who are experiencing severe symptoms. By con-
trast, LTCF residents with COVID-19 have only rarely been 
transferred to a hospital. For example, a UK study found 
that only 4% of the COVID-19 fatalities of LTCF residents 
occurred in hospitals.[42].

The low frequency of hospitalization for LTCF patients 
reflects several distinct factors. First, LTCFs are able to pro-
vide significant medical treatment for COVID-19 (such as 
anticoagulants, antibiotics, and hydration), thereby avoid-
ing a hospital transfer that could be quite traumatic for the 
patient. Second, some LTCF residents (or their legal guard-
ian) may have signed a “do not resuscitate” order, signaling 
their preference for avoiding the use of invasive procedures 
(such as a mechanical ventilator) that would prolong the 
individual’s life. Finally, in some circumstances where hos-
pital capacity is highly constrained, triage procedures may 
assign priority to younger and healthier patients while limit-
ing the hospital admission of the aged and infirm.[53, 54] 
All of these factors create risk of bias that hampers the use 
of HFRs in drawing inferences regarding LTCF residents.

The gold standard in gauging severity is the number of 
deaths in proportion to the number of infected individuals, 
commonly referred to as the infection fatality rate (IFR).
[2] For example, a study in Georgia USA found an IFR of 
18% for LTCFs that conducted periodic antigen tests of all 
residents and staff and an IFR of 15% for facilities where 
all residents were tested promptly after identification of an 
index case.[37] The Vivaldi serology study analyzed a large 
representative sample of care home residents in England 
and found seropositivity of 33% during the baseline period 
of summer and early fall 2020.[55] Thus, in the total popula-
tion of about 425,000 care home residents, there were about 
140,000 COVID-19 infections.[56] As of 30 October 2020, 
England reported 20,617 COVID-related fatalities of care 
home residents, of which more than 80% were in residents 
ages 80+.[8] In effect, the estimated IFR of LTCF residents 
in England was about 15%.

These estimates of IFR for LTCF residents are compara-
ble in magnitude to the predictions of a prior metaregression 
analysis of age-specific IFRs published in this journal.[2] In 
particular, LTCF residents in Georgia USA have a median 
age of about 82 years, while LTCF residents in England 
have a median age of 86 years. The metaregression predicts 
an IFR of 15% (CI: 12–20%) for a comparable cohort with 
a median age of 85 years.
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outpatients -- are based on convenience samples and hence 
subject to elevated risk of bias.[77–81].

Lessons for the Future

COVID-19 has had a catastrophic impact on LTCF resi-
dents. Some countries, such as France and UK, that had 
been hit hard by the first wave incurred fewer LTCF fatali-
ties during the second wave, reflecting protective measures 
as well as the natural immunity of those previously infected.
[55, 82] However, the incidence of LTCF fatalities contin-
ued rising markedly during the second wave in several other 
countries (including Denmark, Germany, and USA), reflect-
ing outbreaks at LTCFs that had been left unscathed during 
the first wave.[83, 84].

More recently, mortality has been sharply reduced by the 
nearly universal dissemination of vaccines to LTCF resi-
dents and staff. For example, the COVID-19 mortality rate 
of U.S. LTCF residents in March-December 2021 was 780 
per 100 K, less than one-tenth of its rate over the preceding 
12-month period.[11] Nonetheless, even following booster 
shots, vaccinated LTCF residents may be particularly prone 
to so-called “breakthrough infections” due to immune dys-
regulation and other factors, and the frequency of such cases 
has increased following the emergence of the Omicron vari-
ant of the virus.[82] Thus, it would be premature to con-
clude that the pandemic no longer poses a substantial threat 
to LTCF residents.

Numerous studies have found that the risk of COVID-
19 spreading within an LTCF is closely linked to the inci-
dence of SARS-Cov-2 infections in the surrounding area.
[85–88] Consequently, LTCFs have endeavored to mitigate 
those risks by implementing non-pharmaceutical interven-
tions such as comprehensive testing, visitor restrictions, and 
use of masks. However, measures such as visitor restrictions 
can exacerbate LTCF residents’ sense of isolation, fear, and 
depression, while the use of protective gear by staff can 
be particularly disturbing to residents with impaired cog-
nitive or hearing abilities. Systematic reviews have found 
that social isolation and loneliness in LTCF residents are 
strongly associated with increased mortality, which is par-
ticularly concerning given that about one-third of LTCF 
residents were already experiencing severe loneliness prior 
to the pandemic.[89–91].

Most LTCF residents have relatively few close con-
tacts, whereas staff members interact with many residents 
and with close contacts in the community and hence have 
a higher risk of conveying the virus into the facility. Many 
jobs in LTCFs are associated with low pay, and hence staff 
are more likely to live in high-density neighborhoods and 
use public transport, and many have family members who 

disease, hypertension, coronary artery disease, heart failure) 
but did identify moderately elevated odds ratios for diabe-
tes (OR 1·2; CI: 1·1–1·4) and chronic kidney disease (OR 
1·3; CI: 1·1–1·6).[16, 70] Mortality risk was linked more 
strongly to physical and cognitive impairments, although 
those links might at least partially reflect increased risk of 
exposure for the reasons noted above.[71].

Comparison with Community-Dwelling 
Older Adults

Age differences are highly relevant in accounting for dif-
ferences in estimated IFR between LTCF residents and 
community-dwelling older adults, because the metaregres-
sion indicates that IFR triples with each additional 10 years 
of age.[2] The study of Axfors and Ioannidis (2022), pub-
lished in this journal, compute IFR estimates for commu-
nity-dwelling adults that can be directly compared with the 
metaregression predictions.[72] Here are several notable 
examples:

 ● England: The estimated IFR is 9·7% for community-
dwelling adults ages 70+, which is a cohort with a 
median age of about 79 years.[72] At this median 
age, the metaregression predicts an IFR of 7·5% (CI: 
6·1–9·2%).

 ● France: The estimated IFR is 4·1% for all French com-
munity-dwelling adults ages 65+, which is a cohort 
with a median age of about 75 years.[73] At this median 
age, the metaregression predicts an IFR of 4·6% (CI: 
3·8–5·6%).

 ● USA: The estimated IFR is 2·3% for U.S. community-
dwelling adults ages 65+, although that IFR is 3·6% 
based on COVID-19 fatalities as reported by the U.S. 
federal agency that oversees all skilled nursing facilities 
(rather than from an alternative source that encompasses 
group homes and assisted living facilities).[11, 74] This 
age cohort has a median age of 72 years, and the metare-
gression predicts an IFR of 3·2% (CI: 2·7–3·8%).

For other national studies involving representative samples 
of community-dwelling older adults, the estimated IFR is 
about 2% for Andorra and Netherlands, 3% for Denmark, 
5% for Spain, and 8% for Italy. The IFR estimate for Hun-
gary is highly uncertain, because its seroprevalence was not 
distinguishable from zero in light of comprehensive data on 
assay characteristics.[75, 76] Findings from other national 
studies -- such as the Belgium study of residual sera, the 
Canada study of blood donors, the Iceland and Israel stud-
ies of healthcare patients, and the USA study of dialysis 
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are also employed in high-contact service jobs; moreover, 
LTCF staff are primarily female and hence more likely 
to have child care responsibilities.[92, 93] And if an staff 
member becomes ill, no substitute may be available to carry 
out their duties. At the early stages of the pandemic some 
LTCF staff took heroic steps, such as moving into the facil-
ity to limit their exposure to infection, but such measures 
are clearly not practical or sustainable in the vast majority 
of instances.[94, 95].

Looking forward, perhaps the most promising approach 
for mitigating the risk of infectious diseases in LTCFs 
might be to create living spaces that are more akin to a fam-
ily home.[96] As in Denmark, for example, each facility 
could be subdivided into a smaller set of ‘houses’, each of 
which has its own dedicated staff.[97] Implementing such 
an approach would necessarily be a long-term solution that 
would require careful consideration of funding, staffing, 
and other factors. Nonetheless, it is imperative for public 
authorities and academic researchers to engage in “lessons 
learned” from the COVID-19 pandemic that would have 
crucial benefits for protecting the health and well-being of 
LTCF residents.
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