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ABSTRACT
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Background: The COVID-19 pandemic has affected the entire health care system, internationally as
well as in Sweden. We aimed to study excess deaths (all death causes, but also COVID-19-related
deaths) during the COVID-19 pandemic regarding age, socio-economic status, the situation in nursing
homes, and place of death for nursing home residents.
Design: We performed a descriptive regional registry data study using VAL, the Stockholm Regional
Council’s central data warehouse, which covers almost all health care use in the county of Stockholm.
T tests and chi-square tests were used for comparisons.
Results: Compared with 2016–2019, there were excess deaths in March–May 2020 (p < 0.0001), mainly
explained by COVID-19, but in April there were also unexplained excess deaths. Individuals dying from
COVID-19 were older than patients dying from other causes (p < 0.0001). There were more patient
deaths among people residing in less advantaged socio-economic areas (p < 0.0001). Nursing home
residents dying from COVID-19 were more often admitted to acute hospitals than residents dying
from other causes (p < 0.0001). Also, the proportion of admissions of nursing home residents dying
from other causes increased from April to May 2020 (p < 0.0001).
Conclusions: Dying from COVID-19 mainly affects the elderly, nursing home residents, and persons
from less advantaged socio-economic groups. The pandemic has resulted in an increase in acute
admissions of dying nursing home residents to acute hospitals.
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Introduction
Although COVID-19 probably already existed during the
autumn of 2019, the outbreak in Wuhan, China was formally
announced by the WHO in December 2019. Initially, it was
uncertain whether the virus would reach countries like
Sweden, but in March 2020 it was obvious that it had done
so, with the first confirmed death from COVID-19 occurring
in the middle of the month.
Soon, it was evident that Sweden had a rapid dissemination of the disease, especially in the Stockholm region that
covers about 2.3 million inhabitants. Initially, the major concerns were regarding the capacity and the limits of intensive
care units (ICUs) in the region, as well as worries about limited access to personal protective equipment (PPE). However,
already from the beginning, it was also clear that frail elderly
people with comorbidities had the highest risk of dying from
COVID-19 and that age in itself was an established important
risk factor (1,2).
In a Swedish context, the impact of socio-economic factors was also apparent in March. Regarding the Stockholm
region, patients from less affluent areas seemed to already
be overrepresented among deaths at the beginning of the
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pandemic, and there were alarming early reports stating that
individuals from certain non-European backgrounds were
overrepresented among the deceased. This was confirmed in
a study where deaths in 2020 were compared with deaths in
2016–2019, month by month (3). Immigrants from Somalia,
Syria, and Iraq who typically live in less affluent areas had a
much higher rate of death than other groups.
For obvious reasons, nursing homes also received a great
deal of attention, as a substantial proportion of the deaths
occurred in these services among the elderly, frail residents.
Due to the organization of Swedish elderly care, with the
principle of ‘aging at home’ (kvarboendeprincipen), the goal is
to stay in one’s own home with the aid of home-help services for as long as possible. A person is accepted for nursing
home care after a municipal needs-assessor’s decision, and
only when 6–8 scheduled visits per day by home-help services, including nightly visits, are insufficient to support a person with high needs of assistance with activities of daily
living (ADL). For this reason, the mean age of the residents is
over 85 years. More than 60% suffer from cognitive failure or
diagnosed dementia, and most have several comorbidities
(4). Moreover, expected survival is limited in nursing homes.
In a survey in the Stockholm region, one-tenth of the
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residents died within a week of admission, one-third within
six months, and almost 50% died within the first year (5).
In the county of Stockholm, the municipalities are responsible for nursing homes and staffing, except for physicians
who are provided by the Region Stockholm (formerly
‘Stockholm County Council’). Nursing homes provide help
with ADL and offer basic health care, when needed. About
36% of all deaths in Sweden take place in nursing homes (6).
If the care provided by a nursing home is not sufficient in an
individual case, admission to an acute hospital (including a
geriatric clinic) is possible. When the pandemic was established, Region Stockholm strengthened the existing services
and decided on five levels of care for elderly patients
infected with COVID-19: 1) nursing homes for people already
residing in such homes; 2) nursing home care with the aid of
specialized palliative home care units (with a higher degree
of medical staffing); 3) geriatric clinics with designated
COVID-19 wards; 4) acute hospitals; and 5) ICUs.
The staffing in nursing homes is basic: a great majority of
the staff are assistant nurses, and only about 5% are registered nurses. For this reason, nursing homes provide a basic
level of care and nursing, but most cannot offer oxygen therapy or intravenous antibiotics which would require more
staffing by registered nurses. If oxygen is needed to support
a resident affected by COVID-19 this can, in a limited number
of cases, be offered in the nursing home, with or without
the help of palliative home care teams. In other cases, acute
admission to a geriatric clinic with special COVID-19 wards or
to an acute hospital is needed. With this strategy in place
and these levels of care, almost 65% of nursing home residents with COVID-19 in the Stockholm region recovered
from the disease during the first months, whereas about
35% died from COVID-19, some of whom died after referral
to hospitals (7).
The pandemic has led to an urgent need for research
data concerning those at risk of dying from COVID-19.
However, studying deaths that are attributed to COVID-19 is
not simple. First, there was a worldwide delay in testing during February and March 2020, meaning that laboratory-confirmed cases only constituted as little as 10–15% of all cases
in some countries (8). Moreover, due to a shortage of tests,
only severe hospital cases were initially tested, implying that
patients with less obvious symptoms in nursing homes might
have been overlooked. A general way to partially overcome
this problem is to study excess deaths (all causes of death),
which is what has been done to track influenza mortality for
more than a century (9,10).
We aimed to study excess deaths (all death causes, but
also COVID-19-related deaths) during the COVID-19 pandemic, with special reference to age, socio-economic status,
and the situation in nursing homes. A further aim was to
study place of death for nursing home residents.

Patients and methods
The Methods and the Results sections are, when possible,
reported based on the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) criteria (11).

Study design
The study is based on information retrieved from administrative databases. In Sweden, administrative databases can be
used to study health care consumption, place of care, and
place of death. This also applies now to COVID-19. In the
Stockholm region, all appointments, hospital visits, diagnoses, and major costs are registered and stored in VAL, the
Stockholm Regional Council’s central data warehouse. Socioeconomic status can also be studied, as Region Stockholm
subscribes to MosaicTM, a commercial, internationally used
database developed by the company Experian. The Mosaic
database can be used for several purposes, but, in the form
that it is applied within the Stockholm region, three socioeconomic groups are defined, based on neighbourhood characteristics. Thus, the Mosaic groups characterize areas, rather
than individuals. These groups or areas are based on several
variables, of which education, income, family situation, and
living arrangements, and also phase of life, origin, and ethnicity are the most important (12–14).
We conducted a descriptive regional registry data study
using VAL, the Stockholm region’s central data warehouse.
Within VAL, there are separate registers for outpatient visits
to hospitals (OVR) and hospital stays (SLV). In Swedish health
care a person’s health care consumption can be followed
between different administrative systems as Sweden uses
unique personal numbers for each individual. Data in VAL
registers are based on these personal numbers but
encrypted, meaning that a person’s health care consumption
can be followed, without revealing personal identity.
The monthly deaths for January to May 2020 were identified and compared with the corresponding months over four
consecutive years, 2016–2019. The data were further analysed in relation to age, sex, living arrangements (residents in
nursing homes versus all others), and socio-economic status
by means of Mosaic.

Populations
Study population
All monthly deaths registered in VAL databases during
January to May 2020 (data retrieved 29 June 2020) were
included. In accordance with the guidelines by the Public
€lsomyndigheten), any death
Health Agency of Sweden (Folkha
with a COVID-19 diagnosis according to ICD-10 should be
considered as a death from COVID-19 (15).

Reference population
All monthly deaths registered in VAL databases during
January to May 2016–2019 (four year-cohorts) were included.
Based on these data, mean values with 95% confidence
intervals (CI) were calculated. The reason for choosing a
mean from the four previous years (instead of just data from
the previous year) was to smooth out any short-term spikes,
e.g. due to an influenza outbreak.
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Variables
Deaths (all causes) as well as deaths with a COVID-19 diagnosis were used as outcome measures. Age, sex, living arrangements (nursing homes versus all others), and Mosaic groups
were used as explanatory variables. The Mosaic methodology
is based on the assumption that people tend to settle in
neighbourhoods where others are quite similar to themselves, and the final Mosaic groups are based on iterative
cluster analyses, based on more than 40 socio-economic variables. Thus, Mosaic provides socio-economic information and
allows the council to define and allocate different areas of
residence to three different socio-economic classes (Mosaic
1–3), mainly based on income and education, but also, for
example, on family situation (single/cohabiting/children, etc.)
and living arrangements (owned or rented housing, etc.),
phase of life, origin and ethnicity, and degree of urbanization. The county of Stockholm is divided into 1300 small
areas, and each area is classified as Mosaic 1, 2, or 3. The
three groups are approximately equal in size. Mosaic group 1
refers to persons living in the most affluent areas.
As people residing in nursing homes have moved in from
their ordinary homes, this may affect their belonging to a
certain Mosaic group, although we know that people prefer
a nursing home in their local area. With this in mind, we performed an extra pair-wise comparison of Mosaic groups for
individuals during their last year of life, compared to their
allocated Mosaic group four years previously when they
resided in their ordinary home. The differences on a Mosaic
group level differed only with 1–2% (e.g. the proportion of
nursing home residents allocated to Mosaic group 2 were
37.3% during their last year of life and 37.1% four years previously). Thus, Mosaic groups were found to be rather stable
and reliable enough to be used also when studying nursing
home residents.

Selection bias
Drop-outs
As reporting data to VAL constitutes the basis for the
respective clinic’s/care unit’s remuneration, data are complete with very few missing values. This means that any individual who has used public health care during the actual
year is included in the VAL databases, which is also the case
for most forms of private care, as private health care suppliers have economic agreements with the regional council.
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does not have a single registration; nursing home residents
without registrations were not included in the analysis.

Study size
The study covers total cohorts, i.e. all deaths (all causes) as
well as all reported COVID-19-related deaths during
January–May 2020, and data have been compared with data
for four similar year cohorts (2016–2019). Therefore, no
power calculations were made.

Statistical methods, missing data
The 95% confidence intervals (95% CI) were calculated. T
tests and chi-square tests were used to compare proportions.
The few missing data were not substituted. The SAS version
9.4 and SPSS version 25 software programs were used
for statistics.

Ethics
The study was approved by the National Ethics Authority
€vningsmyndigheten, Dnr 2020–02186).
(Etikpro

Results
Excess deaths (all causes) January–May 2020 compared
with 2016–2019
All deaths
The mean age of all the deceased from January to May 2020
was 79.5 years (median 83 years), which was higher than for
the deaths during the corresponding months in 2016–2019,
78.8 years (median 82 years), p < 0.0001. In 2020, 49.6% were
female, compared with 52.1% for 2016–2019 (chi-square ¼
18, 1 df), p < 0.0001.
In a first comparison, death rates for January to May 2020
were compared with corresponding calculated means and
95% CI for the corresponding months in 2016–2019.
Whereas January and February were similar to the calculated
means, the proportions of deaths were significantly higher
for March, April, and May (23%, 113%, and 44%, respectively),
p < 0.0001, for each comparison (Table 1). Regarding age
groups, only patients over 80 years of age had excess deaths
in March, whereas all the studied age groups were affected
in April. In May, excess deaths were mainly attributed to
patients aged 70–79 years and to those aged 80 years or
more (Table 1).

Immediacy
The data in VAL are updated every month, thus, it is possible
to retrieve even very recent data.

Nursing home residents
Nursing home residents were identified through registrations
of medical interventions by physicians, as such care use is
exclusive to nursing home residents and has a unique, identifiable code. It is most unlikely that a nursing home resident

Nursing homes versus other places of death
The proportion of patients dying in nursing homes as a fraction of all deaths in 2020 was 32% in March, 43% in April,
and 34% in May. When specifically studying the percentage
of excess deaths in nursing homes, compared with deaths in
2016–2019, the proportions were found to be significantly
higher: 11% in March, 167% in April, and 46% in May (Table
2). There were also excess deaths (all causes) for March–May,

 (13.7)
 (168.1)
7%
33%
67%
162
406
1156
151 (125–177)
306 (279–333)
694 (645–743)
(44.8)
(156.7)
(821.1)
69%
96%
142%
 (46.6)

246
632
1886
145 (126–165)
323 (261–384)
779 (712–846)
1%
9%
36%
153
378
1141
154 (134–174)
347 (302–391)
840 (768–911)

Monthly mortality
Age categories
60–69 years
70–79 years
80 years

The proportions of deaths were significantly higher for march, april, and may (23%, 113%, and 44%, respectively). the chi-square values were well below the limit for p < 0.001 (chi-square ¼ 10.83) in all monthly
comparisons.
a
Levels of significance: p < 0.05; p < 0.01; p < 0.001.
b
In all chi-square comparisons: 1 df (degree of freedom), meaning that the chi-square value for p < 0.05 is 3.84; p < 0.01 is 6.64; and for p < 0.001 is 10.83.

Significancea
(chi-square) b
 (147.4)
2020
1860
2016–2019
n, mean (95% CI)
1287 (1244–1330)
Significancea
(chi-square)b
(1020.5)
Excess
mortality
113%
2020
2934
2020
1819

2016–2019
n, mean
(95% CI)
1376 (1300–1452)
Significancea
(chi-square)b
 (38.9)
Excess
mortality
23%
2016–2019
n, mean
(95% CI)
1474 (1326–1622)

March

April

May

Excess
mortality
44%
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Table 1. Mortality and age categories.

300

for those dying in other places than nursing homes. In
March, the excess deaths (%) were higher for other places of
deaths than nursing homes, 30% versus 11%, whereas the
situation was reversed for April. For details, see Table 2.

Dying from COVID-19
The mean age of patients who died with a COVID-19 diagnosis was 81 years (median 83 years), which was higher than for
other causes (Table 3); 45% were female, compared with
51% in 2016–2019 (chi-square ¼ 23, 1 df), p < 0.0001.
The proportions of deaths with a registered COVID-19
diagnosis compared with all deaths were 10% for March,
37% for April, and 32% for May.

COVID-19 and socio-economic status
Per month
When stratifying for socio-economic Mosaic groups, where
Mosaic group 1 represents individuals from the most affluent
and Mosaic 3 the least affluent socio-economic areas, there
were significant differences as regards COVID-19-related
deaths for each month during March to May 2020, with
more deaths in Mosaic group 3 (Table 4).

Per age group
COVID-19-related deaths were also calculated in relation to
every 1000 inhabitants, stratified both for Mosaic groups and
for age groups. Data for the most affected month, April
2020, are presented in Table 5. Deaths were consistently
higher in Mosaic group 3 compared with Mosaic group 1.

Excess deaths not explained by COVID-19
April was the most affected month, with 1096 confirmed
COVID-19 deaths and a total of 2934 deaths. When removing
the number of those who died from COVID-19, the remaining number is 1838 deaths in April, which is significantly
higher than for the reference years (95% CI 1300–1452).

Nursing home residents: changes in place of care during
the last two weeks of life
Changes in place of care for nursing home residents were
mapped for the last two weeks of life, for the months
March–May. In a first comparison, we studied trends for
2016–2019 compared with 2020. For the period 2016–2019,
28.3% (95% CI 26.7%–30.0%) had at least one change as
regards place of care, compared with 15.2% for the corresponding period in 2020 (chi-square ¼ 162, 1 df; p < 0.0001)
(Table 6).
In a second comparison, we did a more detailed comparison for 2020, where we compared those who had died with
a COVID-19 diagnosis with all others. For the whole period
(March–May), 24% and 12% of those who died with versus
without a COVID-19 diagnosis had at least one change of
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Table 2. Proportion of all deaths (all causes), and excess deaths (all causes) in March–May 2020, in comparison with data for respective
month in 2016–2019, in nursing homes versus in all other places of death.
Nursing homes

All others

Month

2016–2019 (95% CI)

2020

Excess mortality

2016–2019 (95% CI)

2020

Excess mortality

March
April
May

531 (482–580)
475 (437–511)
428 (368–488)

590
1269
625

11%a
167%a
46%a

944 (828–1059)
898 (852–951)
855 (795–924)

1229
1665
1235

30%a
85%a
44%a

a

p < 0.05 in all comparisons between 2016–2019 and 2020.
Table 3. Age at death.
Cause of death
COVID-19, Mean (median)

Other causes, Mean (median)

p Value

81.0 (83)
84.2 (86)
78.3 (80)

79.2 (82)
82.0 (86)
76.3 (79)

<0.0001
<0.0001
<0.001

All patients (years)
Female patients (years)
Male patients (years)

Patients dying from COVID-19 were significantly older than patients dying from other causes.
Table 4. COVID-19-related deaths per month during march–may 2020, in relation to socio-economic mosaic groups 1 and 3.
Month

Mosaic group 1

Mosaic group 3

Chi-square (1 df)

p Value

March
April
May

36/703478
230/703576
163/703508

91/715494
451/715666
226/715875

22.9
68.0
9.2

<0.0001
<0.0001
0.003

There were more COVID-19-related deaths in mosaic group 3.

Table 5. COVID-19-related deaths/1000 inhabitants in april 2020.
Age group (years)
40–59
60–69
70–79
80

Mosaic group

Deaths n

Deaths/1000 inhabitants

1
2
3
1
2
3
1
2
3
1
2
3

11
14
26
17
28
54
58
95
110
143
274
265

0.05
0.06
0.15
0.25
0.31
0.86
1
1.19
2.12
5
6.98
7.88

Chi-square (Mosaic 1 versus 3)

p Value (Mosaic 1 versus 3)

8.6

0.003

22.4

<0.00001

22.5

<0.00001

19.8

<0.00001

For each age group, the proportion of deaths was significantly higher in mosaic group 3, compared to mosaic group 1.

Table 6. Proportion of nursing home residents with at least one change of place of care during their last 2 weeks of life.
2016–2019, March–May, % (95% CI) with changes in place of care

2020, March–May, % with changes in place of care

Chi-square (1 df)

p Value

15.2%

162.0

<0.0001

28.3% (26.7%–30.0%)
March–May 2016–2019 is compared with March–May 2020.

Table 7. Proportion of nursing home residents with at least one change of place of care during their last 2 weeks of life, March–May 2020.
Month
March
April
May
March–May

COVID-19 deaths, n (%) with changes in place of care
22/39
99/449
48/213
169/701

Other causes, n (%) with changes in place of care

Chi-square (1 df)

p Value

111/551 (20%)
43/820 (5%)
55/412 (13%)
209/1783 (12%)

27.9
80.8
8.6
59.8

<0.0001
<0.0001
0.003
<0.0001

(56%)
(22%)
(22%)
(24%)

Residents dying from COVID-19 are compared with residents dying from other causes.

care (chi-square ¼ 59.8, 1 df; p < 0.0001). For details, see
Table 7.
Residents dying from causes other than COVID-19 had
more changes of place in May than in April (Table 7).
Whereas 5% were referred acutely during the last two weeks
of life in April, the corresponding figure had increased to
13% in May (chi-square ¼ 24.6, 1 df; p < 0.0001).

Place of death for nursing home residents
When specifically studying the proportion of nursing home
residents who eventually died either in an acute hospital or
in a geriatric hospital ward, the proportion for residents
dying from COVID-19 during March–May was 19%, and for
residents dying from other causes 5% (chi-square ¼ 109, 1
df; p < 0.0001) (Table 8).
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Table 8. Proportion of nursing home residents who eventually died in acute hospitals or geriatric wards, March–May 2020.
Months
March–May

COVID-19 deaths, n (%) hospital deaths

Other causes, n (%) hospital deaths

Chi-square (1 df)

p Value

132/701 (19%)

96/1687 (5%)

109.1

<0.0001

Residents dying from COVID-19 are compared with residents dying from other causes.

Discussion
Our register data showed significant excess deaths (all
causes) for each of the months of March to May, with peak
values for April. The excess deaths correlated with more
advanced age and consequently also with being resident in
a nursing home, as the mean age of Swedish nursing home
residents is about 86 years. There was also a correlation with
excess COVID-19-related deaths and lower socio-economic
status as measured by the Mosaic groups, in good agreement with a detailed report from Region Stockholm (16). An
additional finding was that nursing home residents dying
from COVID-19 were more often admitted to hospitals than
residents dying from other causes.
Our data are in good agreement with similar data from
other countries who also report excess deaths, not only
related to a COVID-19 diagnosis but also to other causes
(9,10,17–19). Such unexplained deaths were also seen in the
Stockholm region in April, the most affected month. Excess
deaths related to other causes are believed to occur indirectly through delayed care for acute emergencies, exacerbations of chronic diseases, and psychological distress (e.g.
drug overdoses) (17).
Age has been a known risk factor already from the start
of the epidemic (1,2). For this reason, the Swedish strategy
attempted to protect citizens above the age of 70 years from
contact with others through a number of recommendations
aimed at social distancing. Still, our data show that the
COVID-19-related excess mortality in the peak month (April)
was most pronounced in these groups, with 86% of the
COVID-19-related deaths in persons over 70 years of age, in
good agreement with other data from Region Stockholm
(16). A disproportionately large proportion of these individuals were residents in nursing homes compared with other living arrangements. However, the proportion dying in nursing
homes with a COVID-19 diagnosis (37% in April), is similar to
the data from other countries, with figures ranging from
19% in Hungary to 62% in Canada (20). Moreover, people
dying from COVID-19 were older than people dying from
other causes.
Socio-economic status in itself, as well as belonging to a
minority, has been associated with a higher risk of contracting COVID-19 and, also, with a higher risk of death
(16,19,21–23). In many studies, socio-economic status and
belonging to a minority are strongly intercorrelated, but the
risk of contracting COVID-19 and dying from the disease is
not explained merely by socio-economic status or comorbidities. As shown by Lassale et al. in their study, black individuals had an increased risk of COVID-19 infection compared
with white individuals, even when adjusting for age, sex, and
other potential explanatory factors which included neighbourhood deprivation, household crowding, smoking, body

size, inflammation, glycated haemoglobin, and mental illness
(22). Similar data have been published by Williamson
et al. (23).
Sweden has a relatively large proportion of immigrants,
with approximately 20% of the population born abroad (24).
In a recent study, the number of deaths was 220% higher for
immigrants from Somalia, Syria, and Iraq in 2020, compared
with deaths in previous years, and much higher than for individuals born in Sweden (3). In our current study, we used
Mosaic groups instead of comparing immigrants with persons born in Sweden. Mosaic includes immigration status as
one of the defining variables, but also several other unrelated variables, of which education, income, family situation,
and living arrangements are the most salient factors. For
each age group, COVID-19-related deaths were significantly
more frequent for persons living in Mosaic group 3 areas
than in Mosaic group 1 areas.
In Sweden, there has been an animated debate concerning the optimal place of care for nursing home residents
who are infected with COVID-19, especially considering the
high number of deaths in nursing homes. Critics have argued
that ‘no one is being admitted to hospitals’, despite inadequate access to oxygen treatment in nursing homes (25).
Care of residents with COVID-19 in nursing homes has even
been compared with euthanasia by public persons, in an
infected debate (26). Therefore, according to the critics, more
admissions would mean more saved lives. Others have
argued that most of these frail, dying, nursing home residents would not benefit from an acute admission, as an
acute transfer from a well-known environment often triggers
acute delirium in this patient group and they would not
benefit from hospital care.
For this reason, it was of interest to study whether, and to
what degree, hospital admissions were made for dying nursing home residents. When comparing the proportion of all
changes in place of care in nursing homes in 2020 with figures from previous years (2016–2019), it is obvious that the
total number of changes was lower in 2020, implying that
there was a general reluctance to admit dying residents to
acute hospitals. However, data show that, in 2020, a substantially larger proportion of residents dying from COVID-19,
compared with residents dying from other causes, were
referred to acute hospitals or geriatric hospital wards. An
interesting finding is that although 24% of those dying from
COVID-19 and 12% of the others were acutely admitted to
hospitals during their last two weeks of life, only 19% and
5% of these patients actually died in hospitals, implying that
some of them were sent back to the nursing homes.
Therefore, it is not possible to draw any conclusions about
the net benefits, i.e. how many lives were saved by acute
admissions and how many died in the unfamiliar hospital
environment. Estimates by individual providers of nursing
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home care say that relatively few of those admitted to acute
hospitals survived (7).
Because the debate in the media included a great deal of
criticism of nursing home care, we also decided to study to
what degree nursing home residents dying from other causes
were acutely admitted to other services during the last two
weeks of life, i.e. in the dying phase. We found that whereas
only 5% of these residents were admitted to hospitals in
April, the figure was significantly higher in May, 13%. A possible explanation is that the general discussion, where the
medical competence of nursing homes was questioned in
the media, affected the public’s view on nursing home care
in general, with subsequent requirements for referrals
to hospitals.
Our analyses were based on administrative data from the
regional VAL databases. As all health care, with very few
exceptions, is financed by taxes and reporting to the VAL
databases is a mandatory basis for remuneration, the data
have extremely few missing values. This is also the case for
private health care, as most of the private care providers
have agreements with Region Stockholm.
A possible limitation is that only persons with health care
utilization provided by the regional council are registered.
This means that basic care in nursing homes, care that is
provided by the municipalities, is not registered. However, as
all consultations and medical interventions by physicians are
provided by the regional council, these interventions are registered with an identifiable coding. In this way, nursing
home residents were indirectly identified, but we might have
missed some cases.
Another possible limitation is that people in nursing
homes that are located in certain socio-economic Mosaic
areas (e.g. Mosaic group 2 area) might have moved there
from another area belonging to a different Mosaic group.
However, specifically for this study, we have compared the
actual Mosaic allocation for nursing home residents with
their previous Mosaic allocation four years earlier (see
Methods section) and found only minor differences, in the
range of a few percent. Thus, Mosaic groups are rather stable
and reliable enough also when studying nursing
home residents.
Finally, we used the definition proposed by the Public
Health Agency of Sweden, that any death with an ICD-10
code of COVID-19 should be counted as a death from
COVID-19. Future studies will show to what extent people
actually died from COVID-19 or died from other causes with
COVID-19 as a secondary diagnosis.

affected decisions for residents dying from other causes, with
more acutely dying persons admitted to acute hospitals.
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