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Background

COVID-19 was declared an international health 
crisis by the World Health Organization (WHO) on 
30 January 2020 and a pandemic on 11 March 
2020 [1]. By 8 March 2021, 2,606,572 deaths had 
been officially recorded worldwide as a consequence 
of the disease [2] and the real death toll may be even 
higher [3]. Assessments of the burden of COVID-19 
have been hampered by a lack of comprehensive 
data on the disease and of the benefits and harms of 

the measures against it [4]. Cause-specific death 
rates are prone to bias, especially for a disease with 
a high asymptomatic burden and large differences 
in the testing and reporting of causes of death 
between countries. All-cause mortality trends may 
therefore provide a more reliable alternative to 
assess the burden of a pandemic in different coun-
tries and regions [3,5].

Norway and Sweden are similar countries in terms 
of life expectancy, governmental and administrative 
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systems, socioeconomics and public health care sys-
tems, and both countries have reliable, timely and 
complete registration of all deaths [6–9]. The first 
COVID-19-associated death, defined as a death 
among people with a positive COVID-19 test up to 
30 days prior to their death, occurred in Norway 
on 12 March 2020 and in Sweden on 11 March 
2020 [2]. Starting from 12 March 2020, both coun-
tries strongly emphasised general measures against 
COVID-19: social distancing, with a preferred dis-
tance of at least 1 m; a focus on hand-washing and 
disinfection; and self-quarantine for all people with 
symptoms suggestive of COVID-19. Contact tracing, 
isolation and follow-up of COVID-19 transmission 
was strictly enforced by public health authorities in 
both countries [10] (Table S1).

On 12 March 2020, the Norwegian government 
introduced extraordinary measures against the pan-
demic [11]. Emergency laws required the closure of 
all day-care centres, schools, universities and other 
academic institutions, as well as gyms, hair salons, 
restaurants and movie theatres. Domestic and inter-
national travel restrictions were introduced and all 
sport and cultural events, as well as all organised 
sports, were cancelled [11]. The Norwegian govern-
ment urged the population to stay at home if possible 
and contact with health care services was encouraged 
only if absolutely necessary. Most appointments for 
patients with chronic diseases were cancelled or 
replaced with telephone or video consultations [12].

In Sweden, measures were considerably less strict 
during the first wave of the pandemic. On 27 March 
2021, the Swedish government banned public gath-
erings and events with >50 people [13]. The Public 
Health Agency recommended high schools and uni-
versities to remain open, but to teach online if possi-
ble, and advised that non-essential travel should be 
avoided [14]. People with respiratory symptoms 
should stay at home and some elective surgery was 
postponed [15], but otherwise the health care service 
in Sweden operated as before. Restaurants and bars, 
gyms, hair salons and movie theatres stayed open, 
and sports and cultural events continued during the 
pandemic [16].

At the end of 2020, Norway reported few COVID-
19-associated deaths and little severe disease. By 
contrast, Sweden reported more COVID-19-
associated deaths and disease. The substantially dif-
ferent national strategies to control the COVID-19 
pandemic in the two countries and the similarity of 
the countries with regard to confounding variables 
may provide a natural experiment enabling differ-
ence-in-difference analyses [17] to explore the pos-
sible benefits and harms associated with the pandemic 

and its measures. Previous studies were conducted 
early in the course of the pandemic before complete 
data for 2020 became available, or have not directly 
compared countries, states or regions with similar 
socioeconomics, infrastructure, ethnicity or health 
care systems [18–20].

In our ecological study, we used real-world 
data and transparent calculations to compare all-
cause mortality and COVID-19-associated deaths in 
Norway and Sweden during the COVID-19 pandemic 
in 2020 with the years preceding the pandemic.

Aims

To compare mortality in Norway and Sweden, two 
similar countries with very different mitigation meas-
ures against COVID-19.

Methods

Data sources

Norway and Sweden have similar, single-payer, pub-
lic health care systems with universal coverage. In 
each country, all residents are assigned a unique 
national registration number, which provides infor-
mation on sex and date of birth and allows linkage to 
national registers with data on socioeconomic char-
acteristics, health and disease, hospitalisation and 
death. Because reporting of death and other health 
and socioeconomic variables is mandatory for all 
residents, national registries are close to 100% com-
plete [6,7]. Since its emergence in February 2020, 
COVID-19 has been categorised as a communicable 
disease with mandatory, immediate reporting of all 
positive cases to the Norwegian Institute of Public 
Health in Norway and the Public Health Agency in 
Sweden.

Study design

We retrieved weekly numbers of deaths (regardless of 
cause) and the population in Norway and Sweden 
from Statistics Norway [21], the National Board of 
Health and Welfare (Sweden) [22] and Statistics 
Sweden [23]. These registries are complete with three 
(Norway) and two (Sweden) weeks delay in registra-
tion of deaths. Weekly data are stratified according to 
the International Organization of Standardization 
8601-week numbering, in which the week starts on 
Monday and week 1 of the year is the week with the 
year’s first Thursday in it. In both countries, the 
deaths registered in week 53 (only 2015 and 2020) 
were not included in the analyses.
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Statistics

We calculated weekly mortality rates per 100,000 
person-weeks in each country from 1 January 2015 
to 31 December 2020, separately for each year and 
the mean of 2015–2019. Mortality rates were based 
on the weekly number of deaths in Norway and 
Sweden and the total number of people living in 
Norway on 1 January of the current year [21] and in 
Sweden on 31 December of the previous year [23] 
– for example, the mortality for all weeks of 2020 
were based on the number of people registered on 
1 January 2020 in Norway and on 31 December 
2019 in Sweden. We compared the year 2020 (the 
COVID-19 pandemic year) and each preceding 
year (2015–2019) with the mean of the five years 
before the pandemic (2015–2019). All analyses were 
stratified by pre-defined age groups (0–69, 70–79 
and ⩾80 years) due to the association between 
severe COVID-19 and age.

We calculated the mortality rate ratios (MRR) by 
comparing the mean weekly mortality rates in the 
pandemic year 2020 with the five preceding years 
(2015–2019) separately for each country. We esti-
mated the 95% confidence intervals (CI) for MRRs 
assuming the number of deaths to follow a Poisson 
distribution. We compared the weekly mortality rate 
in Norway and Sweden before (2015–2019) and 
after (2020) the start of the pandemic using a two-
sample t-test and assuming unequal variance. The 
significance level of the t-test was set at 0.05 (two-
sided). We then used the same t-test method to com-
pare the change in the weekly mean mortality rate in 
each country after the start of the pandemic (2020 
minus 2015–2019). The t-tests were repeated in each 
age group.

For both countries, we calculated the excess num-
ber of deaths in each age group in 2020 compared 
with the mean for 2015–2019. The excess number of 
deaths was calculated by first subtracting the MRR 
of each age group (2020 versus the mean of 2015–
2019) from the reference (i.e. 1) and then multiply-
ing the resulting number by the mean number of 
deaths in 2015–2019.

In separate analyses, we estimated cause the spe-
cific COVID-19 mortality rates in Norway and 
Sweden by retrieving information on all COVID-19-
associated deaths in 2020 from 12 March in Norway 
and 11 March in Sweden until 22 January 2021 from 
the Institute of Public Health in Norway [24] and the 
Public Health Agency of Sweden [25], stratified by 
age group (0–69, 70–79 and ⩾80 years). COVID-19-
associated deaths are defined as a death among peo-
ple with a positive COVID-19 test up to 30 days 
prior to their death.

We calculated the all-cause mortality rates associ-
ated with the first wave of the pandemic and included 
only the corresponding weeks (weeks 12–30; 16 
March–26 July 2020) and compared these weeks 
with the same week numbers in the preceding years. 
We used Stata 16.1 (StataCorp, College Station, TX, 
USA) for all analyses.

Ethics

All data analysed in this report are publicly available 
and therefore no ethical approval was required.

Results

Study population

The populations in Norway and Sweden increased 
slightly from 2015 to 2020, from 5,165,802 in 
Norway and 9,747,355 in Sweden in 2015 to 
5,367,580 in Norway and 10,327,589 in Sweden 
in 2020. The age distributions in the two popula-
tions were similar in 2020: 88% of the inhabitants 
of Norway and 85% of the inhabitants of Sweden 
were 69 years or younger; 8 and 10% of the inhab-
itants were aged 70–79 years in Norway and 
Sweden, respectively; and 4 and 5% of the inhabit-
ants were aged ⩾80 years in Norway and Sweden, 
respectively.

All-cause mortality

The mean number of deaths per week varied between 
773 (2020) and 783 (2018) in Norway and between 
1653 (2019) and 1817 (2020) in Sweden (Table I). 
In Norway, the all-cause mortality rates (per 100,000 
person-weeks) were stable from 2015 to 2019 (mor-
tality rate 14.6–15.1; mean mortality rate 14.9) and 
lower in 2020 compared with 2015–2019 (mortality 
rate 14.4; MRR 0.97; 95% CI 0.96–0.99) (Table I; 
Figures 1 and S1–S3). In Sweden, all-cause mortality 
rates (per 100,000 person-weeks) were stable from 
2015 to 2018 (mortality rate 17.0–17.8; mean mor-
tality rate 17.1) and similar in 2020 (mortality rate 
17.6), but lower in 2019, the year immediately pre-
ceding the pandemic (mortality rate 16.2). Compared 
with the years 2015–2019, the all-cause mortality in 
the pandemic year was 3% higher (MRR 1.03; 95% 
CI 1.02–1.04) due to the 8% lower mortality rate in 
2019 compared with 2020. Weekly mean mortality 
rates were significantly lower in Norway than in 
Sweden, both before and after the start of the pan-
demic (p < 0.01) (Table S2). In addition, the change 
in the weekly mean mortality rate within each country 
in 2020, compared with 2015–2019, was significantly 
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different in Norway (p = 0.04), but not in Sweden 
(p = 0.10).

For all age groups in Norway, all-cause mortality 
rates in 2020 were lower than the mean of the five pre-
ceding years (Table II; Figures 2(A–C) and S4(A–C)) 

Table I. Weekly mean number of deaths and mortality rates per 100,000 person-weeks (2015–2020) and mortality rate ratios comparing 
the preceding years 2015–2020 with the mean of 2015–2019.

No. of deaths Mortality rate Each year compared with mean of 2015–2019

  Mean 
per week

Range MR CI (95%) Range Difference 
in mortality 
rate

CI (95%) MRR CI (95%)

Norway  
Mean 
2015–2019

781 (663–1 048) 14.9 (14.7–15.0) (12.7–19.9) Ref. Ref.  

2020 775 (662–952) 14.4 (14.1–14.7) (12.3–17.7) −0.4 (−0.6 to −0.3) 0.97 (0.96–0.98)
2019 778 (677–914) 14.6 (14.3–14.9) (12.7–17.2) −0.3 (−0.4 to −0.1) 0.98 (0.97–0.99)
2018 783 (671–950) 14.8 (14.4–15.2) (12.7–17.9) −0.1 (−0.2 to 0.1) 0.99 (0.98–1.01)
2017 781 (688–1048) 14.9 (14.4–15.3) (13.1–19.9) 0.0 (−0.2 to 0.2) 1.00 (0.99–1.01)
2016 778 (669–982) 14.9 (14.5–15.3) (12.8–18.8) 0.1 (−0.1 to 0.2) 1.00 (0.99–1.01)
2015 782 (663–977) 15.1 (14.7–15.6) (12.8–18.9) 0.3 (0.1–0.4) 1.02 (1.01–1.03)
Sweden  
Mean 
2015–2019

1709 (1442–2204) 17.1 (16.9–17.3) (14.1–21.8) Ref. Ref.  

2020 1819 (1484–2569) 17.6 (16.8–18.4) (14.4–24.9) 0.5 (0.4–0.6) 1.03 (1.02–1.04)
2019 1653 (1443–1946) 16.2 (15.8–16.5) (14.1–19.0) −0.9 (−1.1 to −0.8) 0.94 (0.94–0.95)
2018 1720 (1442–2204) 17.0 (16.4–17.6) (14.2–21.8) −0.1 (−0.2 to 0.0) 0.99 (0.99–1.00)
2017 1728 (1489–2156) 17.3 (16.8–17.8) (14.9–21.6) 0.2 (0.1–0.3) 1.01 (1.00–1.02)
2016 1712 (1466–2033) 17.4 (17.0–17.8) (14.9–20.6) 0.3 (0.1–0.4) 1.02 (1.01–1.02)
2015 1732 (1466–2114) 17.8 (17.3–18.3) (15.0–21.7) 0.7 (0.5–0.8) 1.04 (1.03–1.05)

CI: confidence interval; MR: mortality rate; MRR: mortality rate ratio.

Figure 1.  All-cause mortality rates per 100,000 person-weeks in Norway (brown) and Sweden (blue) for 2020 (solid lines), mean 
2015–2019 (dashed lines) and COVID-19-associated mortality rates (dotted lines). The red vertical line shows the time point for the first 
COVID-19-associated deaths in Norway and Sweden (11 and 12 March 2020).

and lower or similar to each separate year (Table 
S3). In Sweden, the age group 0–69 years had a 
lower mortality rate in 2020 than in previous years 
(MRR 0.82; 95% CI 0.81–0.84), whereas the older 
age groups had an increased all-cause mortality rate 
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compared with previous years (70–79 years: MRR 
1.07; 95% CI 1.06–1.09; ⩾80 years: MRR 1.03; 
95% CI 1.02–1.04) (Table II). The all-cause mortal-
ity rate for Swedes aged ⩾80 years in 2020 was simi-
lar to the rates in 2015 and 2017 (Table S3). Before 
the pandemic year, mortality rates were significantly 
different in Norway and Sweden for the age group 
70–79 years only (p < 0.01), whereas the country 
differences were significant for all age groups in 2020 
(p ⩽ 0.01). The change in weekly mean mortality 
rates in 2020 compared with 2015–2019, were sig-
nificantly different in all age groups (p < 0.01).

COVID-19 associated mortality

From 11 March 2020 to 22 January 2021, a total of 
60,896 people tested positive for COVID-19 and 
544 COVID-19 cause-specific deaths were recorded 
in Norway compared with 547,166 COVID-19 posi-
tive people and 11,005 COVID-19 cause-specific 
deaths in Sweden. The age distributions of COVID-
19 cause-specific deaths were 14.7% (0–69 years), 
20.4% (70–79 years) and 64.9% (⩾80 years) in 
Norway and 8.9% (0–69 years), 20.9% (70–79 years) 
and 70.2% (⩾80 years) in Sweden (Table S4). The 
COVID-19 cause-specific mortality rate during the 
first wave of the pandemic was 0.3 per 100,000 per-
son-weeks (95% CI 0.1–0.4) in Norway and 2.9 per 
100,000 person-weeks (95% CI 1.9–3.9) in Sweden 
(Table S5).

Mortality during the first pandemic wave

During weeks 12–30, the all-cause mortality rate was 
13.9 per 100,000 person-weeks (95% CI 13.4–14.5) 
in Norway, 0.3 fewer deaths per 100,000 person-
weeks compared with the mean for 2015–2019. In 
Sweden, the all-cause mortality rate was 18.7 per 

100,000 person-weeks (95% CI 17.1–20.3), 2.3 
more deaths per 100,000 person-weeks compared 
with the mean for 2015–2019 (Table S5). Using the 
countries’ population in 2020 as a reference, this cor-
responds to 16 fewer deaths in Norway and 238 more 
deaths in Sweden per week over a 19-week period.

Discussion

Our study shows that, in Norway, the all-cause mor-
tality rates in 2020 were lower than or similar to the 
five preceding years for all age groups. In Sweden, 
the all-cause mortality rates in 2020 were similar to 
or higher than in previous years for people older than 
70 years, but lower for people younger than 70 years. 
The COVID-19-associated mortality rate was almost 
ten-fold higher (2.9 versus 0.3 per 100,000 person-
weeks) in Sweden than in Norway and the peaks of 
COVID-19 cause-specific deaths corresponded to 
the observed peaks in all-cause mortality (Figure 1).

The Swedish strategy against COVID-19 has 
received international attention and criticism, nota-
bly because reported COVID-19 mortality rates in 
Sweden have been higher than in comparable coun-
tries such as Norway. The similarity of Norway and 
Sweden with regard to COVID-19 risk factors, soci-
oeconomics and demographics, life expectancy and 
comorbidity, governmental and administrative 
systems, health care service, education and other 
potential confounding variables [6–9] provided an 
interesting case study to explore whether there are 
signs that the more intense mitigation measures in 
Norway and the less intense measures in Sweden 
may have contributed to the countries’ mortality 
patterns.

In Sweden, mortality was lower than expected in 
the year preceding the pandemic. The number of 
COVID-19-associated deaths far exceeds the excess 

Table II. Weekly number of deaths and mortality rates per age group per 100,000 person-weeks in 2020 and the mean of 2015–2019 and 
mortality rate ratios comparing 2020 with the mean of 2015–2019.

2020 Mean 2015–2019 2020 compared with 
mean of 2015–2019

  No. of deaths Mortality rates No. of deaths Mortality rates

  Mean Range MR CI (95%) Mean Range MR CI (95%) MRR CI (95%)

Norway  
Age 0–69 years 155 (125–185) 3.3 (3.2–3.4) 165 (123–218) 3.5 (3.5–3.6) 0.93 (0.91–0.95)
Age 70–79 years 177 (143–210) 40.6 (39.5–41.5) 164 (119–212) 43.5 (43.0–44.1) 0.94 (0.91–0.96)
Age ⩾80 years 443 (357–573) 193 (187–198) 451 (358–663) 203 (200–206) 0.95 (0.93–0.96)
Sweden  
Age 0–69 years 256 (200–356) 2.9 (2.8–3.0) 303 (230–386) 3.5 (3.5–3.6) 0.82 (0.81–0.84)
Age 70–79 years 442 (342–599) 44.7 (42.9–46.4) 380 (299–491) 41.7 (41.3–42.1) 1.07 (1.06–1.09)

Age ⩾80 years 1121 (876–1617) 209 (199–219) 1027 (803–1421) 202 (199–205) 1.03 (1.03–1.04)

CI: confidence interval; MR: mortality rate; MRR: mortality rate ratio.



6    F.E. Juul et al.

all-cause mortality, indicating that some of the 
COVID-19 cause-specific deaths occurred among 
vulnerable people who might have died of other 
causes had it not been for the pandemic. These find-
ings may suggest mortality displacement as part of 
the excess mortality in 2020 in Sweden. Mortality 

displacement [26] entails temporarily increased mor-
tality (called excess mortality) in a population as a 
result of external events, such as heat waves [27] or 
pandemics such as influenza [28] or COVID-19. The 
observed temporary excess mortality probably arises 
because people in vulnerable groups die weeks or 
months later or earlier than they would otherwise as 
a result of the timing and severity of the unusual 
external event. The excess mortality is therefore pre-
ceded and/or followed by periods of mortality that 
are lower than expected. The period preceding the 
excess mortality in Sweden during the COVID-19 
pandemic was characterised by a gradual decrease in 
mortality from 2015 to 2019 and was particularly 
low in 2019. Compared with the mean of the years 
2015–2018, 2019 had >3600 less deaths in total, 
which, according to the theory, might have increased 
the number of vulnerable people when the pandemic 
hit in 2020.

After the COVID-19 pandemic, we might see a 
decrease in mortality below normal levels in Sweden 
because the oldest and frailest have already died. 
Indeed, the mean remaining life expectancy in 
Norway and Sweden were similar before the pan-
demic (16.6 years in people aged 70 years and 9.4 
years in people aged 80 years in 2019), which means 
that a large proportion of the elderly die within a few 
years [23]. Similarly, Norway may see an increase in 
mortality because the oldest and frailest have lived 
longer than they would have without the pandemic. 
As the pandemic is still ongoing, it is too early to 
observe this decrease in Sweden, or increase in 
Norway, and to reliably estimate the total effect of 
the pandemic.

We observed a mortality that was lower than 
expected for the age group 0–69 in both countries 
through the pandemic year compared with each of 
the five preceding years. Hence, for the working pop-
ulation that comprises >85% of the two countries, 
the COVID-19 pandemic has not had a negative 
impact on all-cause mortality. The reason for this 
may be due to basic measures against COVID-19, 
such as social distancing, personal hygiene, self-quar-
antine for people with symptoms and contact tracing, 
which were applied in both countries. However, the 
decrease in mortality rate in the age group 0–69 years 
in Sweden in the pandemic year was significantly 
larger than in Norway.

The fight against COVID-19 required extensive 
health care resources [11,29] and studies from 
other countries indicate that morbidity and mortal-
ity from causes other than COVID-19 have changed 
after the outbreak of the pandemic [30]. As the 
people in nursing homes are old and frail, >50% of 

Figure 2.  All-cause mortality rates per 100,000 person-weeks in 
age groups (A) 0–69 years, (B) 70–79 years and (C) ⩾80 years 
in Norway (brown) and Sweden (blue) for 2020 (solid lines) and 
mean 2015–2019 (dashed lines) and COVID-19-associated mor-
tality rates (dotted lines). The red vertical line shows the time 
point for the first COVID-19-associated deaths in Norway and 
Sweden (11 and 12 March 2020).
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COVID-19-related deaths during the pandemic 
occurred in these homes [31]. However, the number 
of deaths in Swedish nursing homes is higher than in 
Norway and our study shows that the mortality rates 
in older age groups increased significantly more in 
Sweden than in Norway. A government-appointed 
commission in Sweden has stated that the country 
failed to protect elderly people and some have pointed 
out that health care staff in Swedish nursing homes 
were more likely to show up at work sick because of a 
lack of sick leave compensation for workers [31,32]. 
In addition, there were few health staff in Swedish 
nursing homes and many of the employees were part-
time workers.

Another difference between Norway and Sweden 
that may have contributed to the differences in mor-
tality is the proportion of self-employed general prac-
titioners in primary care: about 95 and 20%, 
respectively [9]. Although primary health care is cen-
tral in both countries, this might have affected how 
the pandemic was handled. For example, in Norway, 
every inhabitant is appointed to a personal general 
practitioner (fastlege) and there are twice as many 
general practitioners per inhabitant in Norway than 
in Sweden [9]. These general practitioners were cen-
tral in contact tracing and the isolation of infected 
people during the first year of the pandemic.

A limitation of this study is that we relied on the 
cause of death from the registries for COVID-19-
associated mortality, which is dependent on the reg-
istration of COVID-19 among those who died. A 
Swedish study reviewing the medical records of 122 
people (a total of 51% of all deaths in the study 
region) found that 70% of the deaths were COVID-
19-associated; however, only 15% of the deaths were 
identified as directly caused by the virus [33]. 
COVID-19 may have contributed to the other 85% 
of deaths registered as COVID-19-associated, but 
heart, lung or other diseases were the main cause of 
death. Hence the proportion of COVID-19 deaths in 
our study may be an overestimation.

The observational study design does not provide 
an opportunity to draw conclusions about the causal 
relationship between the mitigation measures, either 
as a total or for specific measures (e.g. school-clos-
ing), in Norway and Sweden and their effects on the 
two countries’ differences in mortality rates. Sweden’s 
chief epidemiologist has pointed out that Sweden has 
a higher proportion of non-European immigrants 
than Norway and the incidence of COVID-19 has 
been higher in these immigrants than in the general 
population in both countries since the start of the 
pandemic [34,35]. In addition, the population in 
Norway is slightly younger than in Sweden [21,23], 

which may contribute to our finding of a difference 
in mortality rates after the start of the pandemic. It is 
possible that the more intensive measures imple-
mented in Sweden following the country’s second 
pandemic wave may add to our understanding of 
which measures influence all-cause mortality in the 
future.

This is the first study to compare complete 2020 
real-world data from two very similar countries, but 
with different overall approaches to control the pan-
demic. This provides an interesting setting for our 
difference-in-difference analysis, investigating the 
association of mitigation measures with mortality, 
without the use of modelling and by using transpar-
ent calculations. The registration of all-cause mortal-
ity is mandatory and similar in Norway and Sweden, 
making all-cause mortality in the two countries more 
reliable for assessing the burden of the COVID-19 
pandemic than cause-specific deaths only, which can 
be biased by differences in the testing and reporting 
of causes of death.

This study shows that all-cause mortality in 
Norway was lower during the pandemic, whereas the 
all-cause mortality among elderly people in Sweden 
increased substantially. In previous years, both coun-
tries have seen a decreasing trend in all-cause mor-
tality. It remains to be seen whether the observed 
excess deaths in Sweden during the pandemic may, 
in part, be explained by mortality displacement 
and whether the COVID-19 pandemic and mitiga-
tion measures are associated with other harms or 
benefits.
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