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Background Residents in care homes have been severely impacted by COVID-19. We describe trends in the mortal-
ity risk among residents of care homes compared to private homes.

Methods On behalf of NHS England we used OpenSAFELY-TPP to calculate monthly age-standardised risks of
death due to all causes and COVID-19 among adults aged >=65 years between 1/2/2019 and 31/03/2021. Care
home residents were identified using linkage to Care and Quality Commission data.

Findings We included 4,340,648 people aged 65 years or older on the 1st of February 2019, 2.2% of whom were
classified as residing in a care or nursing home. Age-standardised mortality risks were approximately 10 times
higher among care home residents compared to those in private housing in February 2019: comparative mortality
figure (CMF) = 10.59 (95%CI = 9.51, 11.81) among women, and 10.87 (9.93, 11.90) among men. By April 2020 these
relative differences had increased to more than 17 times with CMFs of 17.57 (16.43, 18.79) among women and 18.17
(17.22, 19.17) among men. CMFs did not increase during the second wave, despite a rise in the absolute age-standar-
dised COVID-19 mortality risks.

Interpretation COVID-19 has had a disproportionate impact on the mortality of care home residents in England
compared to older residents of private homes, but only in the first wave. This may be explained by a degree of
acquired immunity, improved protective measures or changes in the underlying frailty of the populations. The care
home population should be prioritised for measures aimed at controlling COVID-19.
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Introduction
The COVID-19 pandemic has had a major adverse effect
on the residents of care homes in the UK and in many
other countries.1 By the end of the first wave in England
and Wales (August 2020) the Office for National Statis-
tics (ONS) estimated that almost a third of all deaths
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Research in Context

Evidence before this study

Residents of care homes in the UK and elsewhere are
known to have been severely affected by the COVID-19
pandemic. In the UK this has been clearly demonstrated
by very large increases in the number of excess deaths
occurring in care homes in first and second waves
2020/21, and by studies in England, Scotland and Wales
up to the summer of 2020. However, to date there have
not been any large-scale studies of care home mortality
in England over the first two pandemic waves that have
been based on follow-up of care home residents regard-
less of whether they died where they lived or in
hospital.

Added value of this study

Much of previously published literature on COVID-19 in
care homes have focused on excess mortality, and data
comparing mortality among care home residents to pri-
vate home residents during the pandemic has not been
published for England. Our study uses an address link-
age to define a population of care home residents in
England registered with GPs using the TPP EHR system
and quantifies their mortality risk compared to individu-
als of a similar age residents in private homes between
February 2019 and March 2021. We find that the first
COVID-19 wave in the UK has had a disproportionate
impact on care home residents. Age-standardised mor-
tality risks were approximately 10-fold higher for care
home residents compared to private home residents in
the pre-pandemic period; this increased to approxi-
mately 18-fold during the peak of the first pandemic
wave. However, during the second wave, mortality risks
increased to the same proportional degree among care
home residents and residents of private homes.

Implication of all the available evidence

Despite UK governmental policy aimed at protecting
care homes, residents in England experienced dispro-
portionately high mortality during the first COVID-19
pandemic wave. It is possible that some degree of
immunity induced by infections in the first wave,
improved protective measures or changes in the under-
lying frailty of the populations studied may have con-
tributed to the absence of such an impact during the
second wave. Our data supports targeting protective
measures, including vaccinations, towards residents as
well as ensuring social care staff have the resources
required to implement infection control measures.
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occurring among care home residents in the pandemic
had been due to COVID-19.2 These 19 thousand
COVID-19 deaths of care home residents accounted for
approximately 40% of all COVID-19 deaths in England
and Wales.3 However, this is likely to be an underesti-
mate given the low levels of testing in care homes at the
time. The Health Foundation estimated that there were
approximately 10,000 additional so-called “excess”
deaths among care home residents in England alone
during the first wave.3 In addition, it has been found
that the vast majority of excess care home deaths in Eng-
land and Scotland occurred in care homes where there
had been COVID-19 outbreaks.4,5

The impact of the COVID-19 pandemic on the risk of
death among care home residents in England has not
yet been comprehensively investigated and placed in the
context of the mortality of people living in private resi-
dences, in part because of the absence of a national reg-
istry of care home residents. Working on behalf of NHS
England, our aim was to provide the first direct esti-
mates of mortality risks of care home residents com-
pared to that of individuals in private residences across
a period starting in February 2019 through waves 1 and
2 ending in March 2021. Adequate quantification of
these differences is an essential component of learning
the lessons of COVID-19.
Methods
Our methods were developed to provide monthly
updated estimates of the population at risk and deaths
for residents in care homes and those in private house-
holds across our follow-up period from 1 February 2019
to 31 March 2021 in a large electronic health record data-
base of patients registered with General Practices (GPs)
in England.
Data Source
Primary care records managed by the GP software pro-
vider TPP were linked to ONS death data through
OpenSAFELY, a data analytics platform created by our
team on behalf of NHS England to address urgent
COVID-19 research questions (https://opensafely.org).
OpenSAFELY provides a secure software interface
allowing the analysis of pseudonymized primary care
patient records from England in near real-time within
the TPP Electronic Health Records (EHR) vendor’s
highly secure data centre, avoiding the need for large
volumes of potentially disclosive pseudonymized
patient data to be transferred off-site. This together
with other technical and organisational controls, mini-
mizes any risk of re-identification. Pseudonymized
datasets from other data providers are securely pro-
vided to the TPP and linked to the primary care data.
The dataset analysed within OpenSAFELY is based on
24 million people currently registered with GP surger-
ies using TPP SystmOne software. It includes pseudo-
nymized data such as coded diagnoses, medications
and physiological parameters. No free text data are
included. Further details on our information gover-
nance can be found in the appendix, under informa-
tion governance and ethics.
www.thelancet.com Vol xx Month xx, 2021
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Study Design and Population
TaggedPWe extracted 26monthly cohorts of people aged 65 years
or older with a valid address registered with a TPP prac-
tice on the 1st of every month from 1st February 2019
until 31st March 2021. Valid address data is missing for
a small proportion of individuals aged 65 years or older
registered with TPP practices (1.1%).
Study Measures
The exposure of interest was residency in a care or nurs-
ing home on the 1st of each month. The identification of
care homes in OpenSAFELY has been previously
described.6 Briefly, the address an individual used to reg-
ister with their GP was matched to the Care Quality
Commission (CQC) registry of public and privately
owned old-age care homes. Natural language processing
was applied to the addresses to account for spelling
inconsistencies, and data cleaning based on the number
of residents at a given address was also undertaken. This
process allowed us to assign to each individual their
expected care home status at any point in time. Individu-
als who were not classified as being a care home resident
were considered to be living in a private household, the
latter referred to subsequently as private homes.

The outcome of interest was mortality captured by
the Office for National Statistics (ONS). COVID-19
deaths were defined as having an underlying or second-
ary cause of death listed as COVID-19 (ICD-10 codes
U07.1 or U07.2). Specific non-COVID-19 underlying
causes of death of interest were also described: deaths
due to cancer (ICD-10 chapter code C), cardiovascular
disease (ICD-10 chapter I), respiratory disease (ICD-10
chapter J) and dementia (ICD-10 codes F00, F01, F02,
F03 and G30). Deaths with any of these underlying
causes but a secondary cause of death listed as COVID-
19 were considered to be due to COVID-19.

The demographic and clinical characteristics consid-
ered were age, gender, self-reported ethnicity (5 catego-
ries), Nomenclature of Territorial Units for Statistics
geographical region of the GP practice, quintile of
index of multiple deprivation, stroke, dementia, diabe-
tes, chronic kidney disease, cancer, chronic liver dis-
ease, chronic cardiac disease and chronic respiratory
disease (https://github.com/opensafely/carehome-non
carehome-death-research/tree/master/codelists).

We defined the first pandemic wave as starting on 1st

February 2020 and lasting until 31st August 2020, and
the second wave as starting on 1st September 2020 until
the end of data availability as per previous studies.7
Statistical Methods
Monthly mortality risks were calculated by totalling the
number of deaths occurring during a given calendar
month among people meeting the inclusion and exclu-
sion criteria at the 1st of that specific month (numerator)
and dividing these by the number of individuals
www.thelancet.com Vol xx Month xx, 2021
meeting the inclusion and exclusion criteria at the
beginning of the interval (denominator). Relative risks
were calculated by dividing the mortality proportions
among care and/or nursing home residents by that
among those living in private residences. To account for
differences in the age of care home and private home
residents, mortality risks for men and women were
directly standardised to the European Standard (2013)
population using five-year age-bands.8,9 Both crude
risks and DSRs were scaled to a consistent month
length of 30 days. Comparative Mortality Figures (CMF)
were calculated by taking the DSR among care home
residents and dividing these by the DSR among resi-
dents of private homes. Confidence intervals for the
CMF were calculated using standard approaches.10

Data management was performed using Open-
SAFELY tools in Python 3.8 and analyses carried out
using R version 3.6.2. All of the code used for data
management and analyses, as well as redacted mortal-
ity numerator and denominator data used for the plots,
is available under open licenses for review and re-use
at https://github.com/opensafely/carehome-noncare
home-death-research.
Supplementary Analyses
In order to investigate whether the composition of the care
home population changed over time we extracted informa-
tion on the characteristics at the start of the first wave and
then at the start of the second wave for all residents and
new residents (defined as residents who were not resident
in a care home a month prior to the extraction date) sepa-
rately. We also plotted the prevalence of comorbidities in
the population on a monthly basis. As the identification of
care home residents based on address linkage is likely to
miss some care home residents, we also repeated analyses
additionally including those with who had ever had a code
for care home residency in their medical record. This
resulted in an increase of approximately 25,000 in the
number of people classified as care home residents.6 We
did not use this definition in our primary analyses, as GP
coded events do not reflect the time-varying nature of care
home residency and the accuracy of these codes is not
known. We also estimated the monthly probability of indi-
viduals being tested for COVID-19 and the probability of
being admitted to hospital using linked data from Second
Generation Surveillance System (SGSS) dataset and the
Secondary Uses Service (SUS) dataset by place of resi-
dence (care home or private home). Finally we undertook
analyses of directly standardised risks of mortality strati-
fied into two broad age groups (up to age 80, and 80+
years) and according to whether the care home of resi-
dence was or was not a nursing home.
Role of the Funding Source
Funders had no role in the study design, collection,
analysis, and interpretation of data; in the writing of the
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report; and in the decision to submit the article for pub-
lication.
Results

Population Characteristics
There were 4,340,648 individuals aged 65 years or older
registered with TPP practices in the first monthly cohort
extracted on 1st February 2019, and of these 95,215
(2.2%) were classified as resident in care or nursing
homes. As shown in Table 1 residents in care homes
were older than those in private homes (mean age 80 vs
75 years), more likely to be female (70% vs 54%) and
much more likely to have been diagnosed with comor-
bidities, including dementia (59% vs 4%) and stroke
(22% vs 6%). The size of the care home population did
not change markedly over the period of observation
(supplementary tables S1a-c; S4).
Mortality Trends
Trends in age-standardised mortality risks across
months among care home and private home residents
according to gender are shown in Figure 1a�1c and sup-
plementary materials table S2a-S2c. Among both men
and women mortality risks increased appreciably during
the first and second wave of the pandemic, peaking in
April 2020. Relative to February 2019, at the peak of
the first wave mortality risks in care homes increased by
115% among women and 147% among men. In contrast
the increases over the same period were smaller for peo-
ple in private homes: 30% for women and 47% for men
(supplementary material table S2a). COVID-19 specific
and non-COVID-19 mortality showed the same pattern
of variation. It is striking that unlike in the first wave,
there was no increase in non-COVID-19 risks in the sec-
ond wave. As expected, the mortality risks among care
home residents were appreciably higher compared to
those in private homes both in the pandemic and pre-
pandemic period.

The comparative mortality figures, describing the
relative increase in the mortality risk among care home
residents compared to private home residents, are
shown in Figure 2a � 2c and supplementary tables S3a-
3c. Pre-pandemic care home residents had just over
10 times the risk of dying of any cause compared to pri-
vate home residents (among women CMF = 10.59,
(95%CI = 9.51, 11.81) and men CMF = 10.87 (9.93,
11.90)). By April 2020, this had increased to more than
17 times the mortality risk among residents of private
homes of a similar age (women CMF = 17.57 (16.43,
18.79) men CMF = 18.17 (17.22,19.17)). By June 2020,
the comparative mortality figures had returned to their
pre-pandemic value. Of note, the comparative mortality
figures did not increase during the second wave, despite
a rise in the absolute age-standardised COVID-19 mor-
tality risks (among women CMF at peak [October
2020] = 10.84 ((9.77, 12.03) and among men and CMF
at peak [January 2021] = 11.08 (10.40, 11.79)).
Age Differences in Mortality Trends
Relative mortality risks (care home vs private home) within
narrow age-strata (Figure 3a-3c) showed a similar overall
pattern to the overall age-standardised mortality risks. Mor-
tality risks showed a striking tendency to decline with age,
and the largest fluctuations over time were seen in the
youngest care home residents. Trends were similar for all-
cause, COVID-19 and non-COVIDmortality.
Proportional Trends in non-COVID causes of death
The proportional cause-composition of non-COVID
deaths among care home residents over time is
shown in Figure 4. While this graph does not cap-
ture absolute changes in the rate of cause-specific
deaths, it describes the composition of the non-
COVID category of deaths over time. There were
some slight changes in the cause-composition over
the entire period of observation (e.g., an increase in
the proportion of deaths due to ‘other’ causes and a
slight decrease in the proportion of deaths due to
respiratory disease), but these changes were gradual.
Overall, there was no clear evidence of any particular
cause becoming much more or less important dur-
ing wave 1 despite the absolute increase in non-
COVID risk at this time. A similar figure including
COVID-19 deaths is provided in supplementary
figure S13.
Supplementary Analyses
Using a broader definition of care home residency
did not change the overall trends observed (supple-
mentary figures S7a-c S8a-c). Looking at the standar-
dised risks of hospital admissions over time revealed
a marked drop in the absolute age-standardised risk
of all-cause and non-COVID hospitalisation for care
home residents during the first wave (supplementary
figures S10a-c). However, the relative probability of
hospitalisation compared to private home residents
did not decrease during either wave: it increased dur-
ing the first wave and remained largely stable during
the second wave (supplementary figures S11a-c). The
probability of testing for COVID-19 increased for
care home residents during both the first and second
wave (supplementary figures S12a-b). Residents of
care homes where nursing was provided experienced
a higher standardised COVID-19 mortality risk than
residents of non-nursing care home in the first but
not the second wave (supplementary Figures 1a-c, 2a-
c). In terms of age differences, trends described in
Figure 3a-3c were similar when looking at age-stand-
ardised mortality risks stratified by age groups above
and below 80 (supplementary figures 3a-3c, 4a-4c).
www.thelancet.com Vol xx Month xx, 2021



Overall Care or Nursing Home Private Home

N % N % N %

Total 4340648 100 95212 100 4245436 100

Care Home Type Care Home 49227 1.13 49227 51.7

Care or Nursing Home1 2352 0.05 2352 2.47

Nursing Home 43633 1.01 43633 45.83

Private Home 4245436 97.81 4245436 100

Gender Female 2338072 53.86 66574 69.92 2271498 53.5

Male 2002576 46.14 28638 30.08 1973938 46.5

Age in Years Mean, SD 75 8 86 8 75 8

Self - reported Ethnicity Asian or British Asian 111186 2.56 556 0.58 110630 2.61

Black 32879 0.76 437 0.46 32442 0.76

Missing 1013993 23.36 25080 26.34 988913 23.29

Mixed 11951 0.28 188 0.2 11763 0.28

Other 26420 0.61 322 0.34 26098 0.61

White 3144219 72.44 68629 72.08 3075590 72.44

Geographical Region East 1023036 23.57 22328 23.45 1000708 23.57

East Midlands 767248 17.68 17112 17.97 750136 17.67

London 164809 3.8 1914 2.01 162895 3.84

North East 204275 4.71 4087 4.29 200188 4.72

North West 403745 9.3 9291 9.76 394454 9.29

South East 320911 7.39 8152 8.56 312759 7.37

South West 724881 16.7 15699 16.49 709182 16.7

West Midlands 154436 3.56 3028 3.18 151408 3.57

Yorkshire and The Humber 576444 13.28 13589 14.27 562855 13.26

Missing 863 0.02 12 0.01 851 0.02

Quintile of Index of Multiple Deprivation (IMD)2 1 - Least Deprived 616788 14.21 17284 18.15 599504 14.12

2 761404 17.54 19803 20.8 741601 17.47

3 979568 22.57 20773 21.82 958795 22.58

4 995263 22.93 19147 20.11 976116 22.99

5 - Most Deprived 968925 22.32 17753 18.65 951172 22.4

Missing 18700 0.43 452 0.47 18248 0.43

History of Stroke 289444 6.67 20884 21.93 268560 6.33

Dementia 212289 4.89 56433 59.27 155856 3.67

Diabetes 925887 21.33 22331 23.45 903556 21.28

Chronic Kidney Disease 445118 10.25 19579 20.56 425539 10.02

Cancer 642846 14.81 15424 16.2 627422 14.78

Chronic Liver Disease 36390 0.84 919 0.97 35471 0.84

Chronic Cardiac Disease 867578 19.99 28884 30.34 838694 19.76

Chronic Respiratory Disease 488040 11.24 12514 13.14 475526 11.2

New Resident3 4880 0.11 4880 5.13 0 0

Table 1: Demographic and Clinical Characteristics of Care Home and Private Home Residents on the 1st of February 2019.
1. “Care or Nursing Home” refers to residential homes for which the categorisation as a care or nursing home was uncertain.

2. Estimates of the IMD derived using the care home address

3. Not resident on the 1st of the month prior
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Discussion

Summary
Our main finding is that the relative mortality of people
living in care homes compared to private homes

increased during the first � but not the second � wave.

This is novel and suggests that the mortality peak

observed during the first wave may not have been inevi-

table. In the period before the pandemic, people aged

65 years or older living in care homes in England had
www.thelancet.com Vol xx Month xx, 2021
approximately ten times higher mortality compared to
those living in private homes. However, in the first
wave of the pandemic this difference increased substan-
tially to peak at an 18-fold difference, returning to the
pre-pandemic 10-fold difference throughout the subse-
quent second wave. There was a substantial increase in
non-COVID mortality among care home residents in
the first wave only, although no evidence of any sub-
stantial shift in the distribution of non-COVID deaths
by specific cause over the time-period studied.
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Figure 1. Age-standardised a) all-cause, b) COVID-19, and c) non-COVID-19 Monthly Mortality Risks over Time among Care and Pri-
vate Home Residents by Gender.
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Comparison to Prior Literature
Hollinghurst et al, using data from Wales, took an
approach similar to ours although their period of obser-
vation was shorter ending in mid-June 2020. They also
found an increase in the relative risk of death during
2020 among care home residents compared to resi-
dents in private homes.11 However, the size of the rela-
tive difference in mortality risk between care and
private homes they reported was smaller than ours as
they adjusted for a range of comorbidities. Although we
did not adjust for comorbidities in our analyses, there
was no evidence of any substantive changes in comor-
bidity profiles over time (supplementary figure S9a-g,
supplementary table S4) and adjustment would there-
fore be unlikely to affect our conclusions.

Outside of the UK, several studies have documented
the impact of COVID-19 on care home residents. Fisman
and colleagues quantified the risk of COVID-19 death
among residents in long-term care (LTC) facilities in Can-
ada. They found a significantly higher risk of COVID-19
death among residents, and the incidence rate ratio for
death comparing LTC residents to private home residents
increased dramatically during the pandemic � from 8.03
(95%CI:1.96 � 23.32) on 29 March 2020 to 87.28
(95%CI: 6.44� 729.76) on 11 April 2020 albeit with wide
confidence intervals for the latter time-point.12 Branden
et al, studied the risk of COVID-19 death among adults
aged 70 years or older during the first pandemic wave liv-
ing in different residential contexts in Stockholm, Sweden.
They found that adults in care homes had an increased
risk of COVID-19 death (Hazard Ratio: 4.13, 95%CI: 3.49 -
4.90); this risk was substantially larger compared to that
faced by adults living in private households irrespective of
the age-structure of that household.13
www.thelancet.com Vol xx Month xx, 2021



Figure 2. Comparative Mortality Figures (CMFs) Comparing Monthly a) all-cause, b) COVID-19, and c) non-COVID-19 Mortality over
Time among Care Home versus Private Home Residents.

Articles
Several studies have found that the significant all-
cause excess mortality within care homes in the UK dur-

ing the first wave of the pandemic was largely restricted

to care homes with recorded COVID-19 outbreaks.4,5

This indicates that the excess mortality in care homes

was primarily driven by COVID-19, irrespective of

which cause of death was listed on the death certificate.

Such under-recording of COVID-19 deaths could have

occurred if there was an initial reluctance to list

COVID-19 as a cause of death in the absence of a posi-

tive laboratory test result. Our data are consistent with

this observation. We observed a marked increase in

non-COVID-19 deaths only in the first, but not the sec-

ond wave. An alternative explanation for the first wave

excess deaths and increased non-COVID-19 mortality

risk in care homes is that this could have been a conse-

quence of lockdown with increased social isolation and
www.thelancet.com Vol xx Month xx, 2021
loneliness (relatives were unable to visit) and reduced
access to wider health service interventions. However,
although the second-wave lockdown was associated
with many of these same privations we did not see any
increase in non-COVID mortality in care homes in the
second wave.

Our finding that care home residents had an approxi-
mately 10-fold higher risk of death before the pandemic
is supported by previous studies,14,15 reflecting the fact
that poor physical and functional health is one key rea-
son why people may end up living in a care home.
Strengths and Limitations
Our study is the first large-scale analysis of mortality
risks in England according to place of residence (care
home vs private home) that includes a substantial pre-
pandemic period and extends to cover both first and
7



Figure 3. a-c. Relative Risk by age of (a) all-cause, (b) COVID-19*, and (c) non-COVID-19 Mortality over Time among Care Home ver-
sus Private Home Residents.
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second waves up to the end of March 2021. The only
national data pertaining to mortality in care homes is
produced by the ONS but is limited by the fact that it is
only based on place of death. It does not provide esti-
mates of death rates because it lacks denominators,
and over the course of the pandemic, there will have
been changes in the probability of people being
admitted to hospital or discharged to care homes.
Our analysis, in contrast, compares absolute mortal-
ity rates according to residential status, regardless of
place of death. Our study was one of the largest anal-
yses of care home residents to date. TPP covers the
medical records of approximately a third of the
English population. 425,408 individuals are esti-
mated to live in care homes in England:16 our study
therefore includes approximately a quarter of all care
home residents in England.
The main potential weakness of our analysis is that
all of the methods available to identify care home resi-
dents in UK using electronic healthcare records are sub-
ject to limitations.6,17,18 We used an address linkage
with CQC data. Although this is expected to have a high
positive predictive value,17,18 the prevalence of care
home residency is approximately a third lower than
expected based on estimates from the 2011 census.19 To
partially address this we conducted a post-hoc analysis
which additionally used medical codes to identify care
home residents, however, this did not impact the main
trends observed (supplementary figures S7a-c, S8a-c),
although the accuracy of using of medical codes for
identifying care home residents is not known6 and
some misclassification is likely. If the misclassification
of care home residency depends on patient characteris-
tics which influence a persons’ mortality risk, the
www.thelancet.com Vol xx Month xx, 2021



Figure 4. Percentage of non-COVID Deaths over Time among Residents of Care Homes.
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direction of the resulting bias is hard to predict. How-
ever, we would expect the misclassification of residency
status to affect our estimates of relative mortality risk in
a largely similar manner over time, and thus the effect
on our main conclusions concerning time trends may
be relatively small. It should also be noted that whilst
the care home linkage in OpenSAFELY-TPP can be
used to identify whether an individual was likely to be
resident in a care home at any given point, household
level information is not available over time. Data on
care home characteristics, such as ownership or CQC
rating, was also not available.

TPP only covers a proportion of English residents,
concentrated in the East of England, with lower repre-
sentation of GP surgeries in London.20 Nevertheless, it
is difficult to imagine how the scale of the mortality dif-
ferences observed here could be restricted to TPP practi-
ces. Although there may be some differences in the
trends observed across the UK, our data are consistent
with that from Wales and Scotland.4,11 and the age and
gender distribution of care home residents included in
www.thelancet.com Vol xx Month xx, 2021
our study is similar to that described previously in stud-
ies based on different EHR software.15,21 Nevertheless, it
is important to bear the representativeness of the TPP
source population in mind when interpreting the
results. Detailed comparisons between the characteris-
tics of patients enrolled at TPP practices and the general
population, as derived from census estimates, are cur-
rently ongoing.
Interpretation and Policy Implications
In contrast to the first wave, the rise in mortality risks
during the second pandemic wave affected private and
care home residents to the same proportional degree
and absolute mortality risks were lower compared to the
first peak. Although our descriptive analysis cannot
identify what has caused these mortality differences,
potential explanations include differences in the meas-
ures taken to protect care home residents, changes in
the underlying demographics of the population, or
changes in the immunity of care home residents.
9
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Several preventative measures were introduced in
England between the first and the second wave. Initial
measures focused on testing of staff and residents, pro-
vision of personal protective equipment (PPE),22 and
visits were effectively banned with the announcement
of the first national lockdown on 23 March 2020.23

However, the UK governments’ COVID-19 action plan
for adult social care was not published until 15 April
2020.22, and there were widespread reports of limited
availability of both testing and personal protective
equipment (PPE) during the first wave.24 A lack of PPE
has since been linked to higher case numbers once an
outbreak has occurred.25 Several studies have also
highlighted the importance of supporting staff to man-
age the risk of COVID-19 outbreaks, with numbers of
staff not directly involved in the care of residents,25 not
paying statutory sick pay, use of agency staff as well as
lower staff-to-bed ratios26 all linked to a higher risk of
COVID-19 outbreaks. A policy of regular testing of staff
and residents, regardless of symptoms, was announced
on the 3rd of July 2020 - after the first wave.22 Willing-
ness or ability to admit care home residents compared
to private home residents may also have differed
between the first and second wave, and this may in part
explain mortality differences between different waves.
Similar to other authors27 we found a marked decrease
in the probability of all-cause and non-COVID admis-
sions during the first wave among residents both of care
homes and private homes, although it is noteworthy
that the probability of total, COVID-19 and non-COVID
hospital admission increased for care home residents
compared to private home residents during the first
wave. However, these analyses are hard to interpret as
they do not capture the underlying clinical need for hos-
pital admission or testing in the different populations.
The increases in relative probability of admission for
care home residents compared to private home resi-
dents could reflect the greater infection burden in care
homes, and it is not possible to determine whether
admissions met the healthcare needs of the population
from this data.

In interpreting our results, particularly the differen-
ces between the first and second waves, it is necessary

to consider that there may have been important differ-

ences in the care home populations over the pandemic.

Most importantly, the very high mortality in care homes

in the first wave may have induced a subsequent, tran-

sient short-term mortality displacement. We investi-

gated this so-called ‘harvesting’28 effect . However, our

supplementary analyses to detect any changes in the

characteristics of care home residents over time failed to

find any substantial support for this possibility. The age

and gender composition, as well as the prevalence of

key comorbidities appeared similar at the start of the

first and second wave; with almost no change in the

prevalence of dementia although a small increase in the

prevalence of diabetes (from 24.8% to 25.4%). Looking
at monthly trends in the comorbidity prevalence (sup-
plementary figures S9a-g) did not reveal any significant
changes in the comorbidity profile.

It is possible that the clinical data that we had avail-
able may not have been fully captured some of the more
subtle changes in frailty profile that might have
occurred due to mortality displacement following the
first wave. We might expect residents who survived the
first wave to represent a ‘survivor’ population, and those
who died to have been replaced by younger, fitter resi-
dents with a lower mortality. Such demographic
changes would be expected to at least partially reduce
the mortality risk among care home residents during
the second wave. In our data, non-COVID-19 deaths did
not return to their pre-pandemic peak during the analy-
sis period, further supporting the hypothesis that there
has been some mortality displacement, despite this not
being visible when looking at selected characteristics
only. Changes in the resident population may also have
caused changes in the occupancy rates within different
care homes. Crowding in nursing homes has been
linked to increased COVID-19 mortality risks,29 how-
ever, we were not able to describe how occupancy rates
varied over time in our cohort due to a lack of data on
household-level information over time.

Immunity among survivors acquired in the first wave
may also have contributed to slowing the spread of the
infection during the second wave. The VIVALDI study of
100 long-term care facilities in England found an anti-
body prevalence as high as 33% among residents in June
2020, with the presence of IgG antibodies strongly
reducing the risk of reinfection among residents during
the second wave.30 The UK vaccination program may
also have contributed in part, although the mortality
peak in January 2021 occurred before all care home resi-
dents in the UK had been vaccinated.31 Due to the time
taken for immunity to develop, factors in addition to the
vaccination programme are likely to have played a role.
Finally, the variant strain of COVID-19 differed between
the pandemic waves, with the more virulent variant of
concern (VOC) SARS-CoV-2 B.1.1.7 dominant during the
second wave. However, as age and comorbidity risk fac-
tors appear similar for non-VOC and VOC outcomes,32

we would expect this to affect care home and non-care
home residents to the same degree and therefore not
influence the relative mortality risk.
Further Research
It is a priority to understand in more depth what might
have caused the reduction in the relative mortality risk
of care home residents during the second wave, and
ongoing evaluations of different preventative measures
should continue to be a priority area for future research.
Such studies are possible by utilising observational data
with information on care home characteristics, and
comparing the risk of infection either at the individual
www.thelancet.com Vol xx Month xx, 2021
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or care home level according to whether particular
measures were reported. This is an approach taken by a
number of authors.25,26,33 Finally, although we believe
that the identification of care home residents through
an address linkage is a strength of the study, we also rec-
ognise that this will misclassify some individuals as resi-
dents in private homes. As others have argued,34,35 we
strongly believe that the development of data infrastruc-
ture that can identify spells of care home residence
should be a priority in order to allow the healthcare
needs of this vulnerable population to be comprehen-
sively characterised.
Conclusion
Our analysis highlights the stark impact of the COVID-
19 pandemic on care homes in England, with residents
suffering a disproportionately increased mortality risk
during the first wave compared to individuals of a simi-
lar age living in private residences. Although absolute
mortality risks increased during the second wave, these
remained below the first wave peak, and the relative
mortality risk of care home residents compared to indi-
viduals living in private residences remained
unchanged � possibly reflecting preventative measures
such as increased testing and infection control meas-
ures within care homes, high levels of pre-existing
immunity or changes in the demographics of the care
home population.
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review the outputs of this code. All code for the full data
management pipeline—from raw data to completed
results for this analysis—and for the OpenSAFELY plat-
form as a whole is available for review at github.com/
OpenSAFELY.
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TPP environment which is accredited to the ISO 27001
information security standard and is NHS IG Toolkit
compliant;36-37

Patient data has been pseudonymised for analysis
and linkage using industry standard cryptographic
hashing techniques; all pseudonymised datasets trans-
mitted for linkage onto OpenSAFELY are encrypted;
access to the platform is via a virtual private network
(VPN) connection, restricted to a small group of
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ment for patient consent.39
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tices, from which the primary care data are obtained, are
required to share relevant health information to support
the public health response to the pandemic, and have
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