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portionate COVID-19 hospitalizations and mortality.

Denmark, Finland, Iceland, Norway, and Sweden —have
minimal socioeconomic, cultural, and geographical dif-
ferences between them, allowing for a fair comparative
analysis of the health policy and economy trade-off in
their national approaches towards mitigating the impact
of the COVID-19 pandemic.

Methods This study utilized publicly available
COVID-19 data of the Nordic countries from January
2020 to January 3, 2021. COVID-19 epidemiology,
public health and health policy, health system capacity,
and macroeconomic data were analysed for each Nor-
dic country. Joinpoint regression analysis was performed
to identify changes in temporal trends using average
monthly percent change (AMPC) and average weekly
percent change (AWPC).

Results Sweden’s health policy, being by far the most re-
laxed response to COVID-19, was found to have the larg-
est COVID-19 incidence and mortality, and the highest
AWPC increases for both indicators (13.5,95% CI=5.6,
22.0, P<0.001; 6.3, 95% CI=3.5, 9.1, P<0.001). Den-
mark had the highest number of COVID-19 tests per
capita, consistent with their approach of increased testing
as a preventive strategy for disease transmission. Iceland
had the second-highest number of tests per capita due
to their mass-testing, contact tracing, quarantine and iso-
lation response. Only Norway had a significant increase
in unemployment (AMPC=2.8%, 95% CI=0.7-4.9,
P<0.009) while the percentage change in real Gross Do-
mestic Product (GDP) was insignificant for all countries.

Conclusions There was no trade-off between public
health policy and economy during the COVID-19 pan-
demic in the Nordic region. Sweden’s relaxed and de-
layed COVID-19 health policy response did not benefit
the economy in the short term, while leading to dispro-
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Various strategies for containing and mitigating the COVID-19 pandemic have been implemented world-
wide. Public health and response measures or non-pharmaceutical interventions (NPIs) have been utilized to
varying degrees to contain and/or mitigate the pandemic, including face masks and hand hygiene, social dis-
tancing, border closures, lockdowns and stay-at-home mandates, closure of non-essential businesses and ed-
ucational institutions, ban on mass gatherings, quarantine and patient isolation, mass screenings, and contact
tracing [1]. The combined effect of the pandemic and the NPIs has resulted in economic impacts and hard-
ship, making countries balance between implementing the NPIs and protecting the economy and livelihood
of their populations [2].

The Nordic countries have similar population density, climate and lifestyle, and are among the top twelve
developed countries according to the Human Development Index of the United Nations. Around 27 million
people live in the Nordic countries, with 38% living in Sweden (10.1 million), 20% in Norway (5.4 million),
21% in Denmark (5.8 million), 20% in Finland (5.5 million) and 1% in Iceland (0.36 million). The limited
socioeconomic and cultural differences between and within these countries make them the ideal setting for
comparing the effect of different strategies to tackle the COVID-19 pandemic.
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In these countries, the first COVID-19 cases were confirmed by the end of January 2020, with the first con-
firmed deaths occurring between March 11 and 23. While the “Swedish strategy” relied on the citizens’ respon-
sibility for social distancing, working from home, hand washing and limiting non-essential travel, Norway,
Finland, and Denmark implemented strict mitigation strategies with the main stated purpose of protecting the
elderly and not overwhelming the health care system. Iceland had adopted a strict “test, trace and isolate” ap-
proach early on from March 2020 onwards.

The aim of the study was to determine how the Nordic countries have balanced this trade-off between the re-
strictive COVID-19 health policy and response measures and their impact on the economy. The COVID-19
public health and response measures will be determined for each Nordic country and their effectiveness as-
sessed by the epidemiology of COVID-19, public health and health care capacity, and the community response
to the COVID-19 guidelines. The associated negative economic effects will be measured by comparing the
macroeconomic indicators and trends for the Nordic region during the pandemic. The generalisability and
application of the trade-off in the Nordic countries to comparable regions will provide evidence for better un-
derstanding and decision-making, thereby contributing to the science on how to save lives and support the
economy during a pandemic.

METHODS

This study utilized publicly available COVID-19 data of the Nordic countries from January 2020 to January 3,
2021. Epidemiological COVID-19 data (relative numbers adjusted for population size unless otherwise men-
tioned) including incidence, mortality and case-fatality rate (CFR) were analysed using data sourced from the
World Health Organization (WHO) Coronavirus (COVID-19) Dashboard and the European Centre for Dis-
ease Prevention and Control [3,4]. The CFR was defined as the number of deaths per confirmed COVID-19
cases (deaths from COVID-19/confirmed COVID-19 cases).

Public health and health system capacity was assessed by COVID-19 testing, test positivity rate [5], hospital-
izations, and intensive care unit (ICU) admissions [6]. The test positivity rate was defined as the percentage of
all tests conducted with positive results for COVID-19 infection (100 x number of new confirmed cases/mum-
ber of tests performed) [7].

We also evaluated the health policy measures in the Government Response Stringency Index, a composite
measure rescaled to a value from 0 to 100 (100 =strictest response) based on indicators that included: school
closures, workplace closures, cancellation of public events, restrictions on public gatherings, closures of pub-
lic transport, stay-at-home requirements, public information campaigns, restrictions on internal movements,
and international travel controls [8,9].

Quantitative data were collected to evaluate the population response to the government’s health policy mea-
sures. “Social Distancing” estimates based on change in mobility from anonymous cell phone data from the
Institute for Health Metrics and Evaluation (IHME) were also examined [10]. “Mask Use” data defined as “the
percentage of the population who say they always wear a mask in public,” was also obtained from IHME [10].

The data from macroeconomic indicators to evaluate the effect of COVID-19 pandemic and health policy con-
trol measures on the economy included “Economic growth, percent change in quarterly real GDP” and un-
employment rate (monthly), both of which were sourced from Organization for Economic Co-operation and
Development (OECD) and the data repository GlobalEconomy.com [11,12].
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Statistical methods

Corrections for populations were performed using 2020 mid-year population for the Nordic countries and stan-
dardizing data per 100000 persons. A descriptive analysis was performed to determine the impact of COVID-19
in the Nordic countries utilizing the following variables: number of new COVID-19 cases, (per 100000 per-
sons), number of deaths, (per 100000 persons), case-fatality (in percentage), COVID-19 tests conducted (per
100000 persons), test positivity (in percentage), COVID-19 hospitalization (per 100000 persons), COVID-19
intensive care unit (ICU) admissions (per 100000 population).

Joinpoint regression analysis was performed to identify changes of temporal trends of pandemic development
and response indicators. Joinpoint allows for the identification of time points that are associated with statisti-
cally significant changes in trends using a Monte Carlo permutation method and calculates the monthly (MPC)
and weekly percentage changes (WPC) (weighted least-squares method) for each key indicator. Additionally,
the WPCs were weighted by length of interval and averaged to calculate the average weekly percent change
(AWPC). The AWPC allows for the use of a single number to describe the average WPCs throughout the course
of the year [13]. It is valid even if the joinpoint model indicates that there were changes in trends throughout
the year [13]. Analyses were stratified by country and performed using the Joinpoint software (version 4.8.0.1).
A p-value of <0.05 was considered statistically significant.
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We obtained AWPC and their 95% confidence intervals (CI) during the study period, across the Nordic coun-
tries for the epidemiological, public health and health system capacity, health policy measures, population
response variables. For monthly unemployment rate (in percentage) we obtained average monthly percent
change (AMPC). We obtained quarterly data for real GDP growth for which joinpoint regression analysis was
not feasible. Instead, quarterly percentage change was calculated for real GDP growth.

RESULTS

The COVID-19 mitigation strategies utilized by the Nordic countries are summarized in Table 1. Between Jan-
uary 2020 and January 3, 2021, there were 715609 COVID-19 cases and 12 315 deaths in the Nordic region
(Table 2). Denmark, Finland, and Norway had an initial peak of COVID-19 cases and deaths in April 2020 and
then another sustained surge of COVID-19 cases and deaths that started in September and peaked from No-
vember 2020 to January 2021. Iceland had the initial peak of COVID-19 cases in March and the second wave
of COVID-19 cases peaked from September to October 2020, with COVID-19 mortality surge following the
peak of cases by a month. Sweden’s initial surge of COVID-19 cases and deaths was from April to June 2020,
with the second surge occurring from November 2020 to January 2021. The CFR of confirmed cases was high-
est for Sweden (2.2%) followed by Finland (1.5%) and lowest for Iceland (0.5%) among the Nordic countries.

The country with the highest number of COVID-19 tests per 100000 persons was Denmark, followed by Ice-
land. Iceland started large-scale testing the earliest, in March 2020, with sustained effort throughout the study
period; Denmark had a gradual increase in COVID-19 tests starting in April and peaking in December 2020;
Norway and Finland ramped up testing in July 2020; Sweden was the last to have an increase in testing during
September 2020 (Figure 1). The overall test positivity was highest for Sweden (9.9%) with comparable num-
bers for the remaining countries. Sweden had the highest hospitalizations and ICU admissions, followed by
Denmark, with comparable numbers for Finland and Norway (Table 2).

The joinpoint regression analysis for CFR was calculated and analysed from April through December 2020.
Iceland was excluded from the CFR analysis due to only 29 deaths being reported throughout the year. Over-
all, the CFR showed a statistically significant decrease in all countries analysed between April and September
2020, with Denmark showing the greatest decrease (MPC=-51.71%, P<0.05) (Figure 2). The overall join-
point regression analysis of the epidemiology, public health and health system capacity indicators during the
study period were reported in Figure 3 using their respective AWPC, its 95% Cls and p-values. Denmark,
Finland, Norway, and Sweden saw significant increases in their new COVID-19 case AWPC, of which Sweden
saw the largest average increase with an AWPC of 13.5% (95% CI=5.6, 22.0, P<0.001) (Figure 3). All coun-
tries showed positive COVID-19 mortality AWPC, with Denmark and Sweden’s being considered significant.
Of the two countries, Sweden had the largest AWPC (AWPC=6.3%, 95% CI=3.5,9.1, P<0.001) (Figure 3).
COVID-19 tests AWPC were significantly positive in all countries except Iceland. Denmark had the largest
significant positive AWPC of COVID-19 tests administered (AWPC=14.0%, 95% CI=8.82, 19.5, P<0.001)
(Figure 3). Denmark, Finland and Sweden showed an increase in hospitalization; Finland (AWPC=3.2%,
95% CI=0.4, 6.2, P<0.05) and Sweden’s (AWPC=3.1%, 95% CI=1.5, 4.7, P<0.001) increases were signif-
icant and comparable. For ICU occupancy, only Norway showed a statistically significant decrease in AWPC
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RESEARCH THEME 1:

COVID-19 PANDEMIC

Table 1. COVID-19 health policy and response measures utilized by the Nordic countries during 2020

HERENENT

COUNTRY/
GUIDING BORDER CONTROL COMMUNITY ENGAGEMENT PUBLIC HEALTH CAPACITY PUBLIC ADHERENCE CONTROL
STRATEGY
March-May: All public places closed initially, and public gatherings restricted. Business March-May: Deployment of June-August: Police begin
slowly reopened based on need and case numbers. Late reopening of schools. Mask COVID-19 contact/results monitoring customer volume in
use encouraged. mobile applications. Early testing local businesses.
March-May: International travel restricted available to first responders September-November:
June-August: Reopening of recreational facilities, retail, and private workplaces. and families. Testing of cohorts  Increased police surveillance of
Gatherings allowed with limitations of <50 people, increased to 100 people in August. ~ representing general public businesses. Fines enacted to any
begins. persons violating mandates.
Denmark. S e — — 1
eptember-November: International trave
Four Phase P ) . ] September-November: Curfews set to food establishments. All other facilities remain
reopened with testing and quarantine rules ) ) ) o ) ) December: Enforcement of
Plan ) o open with stricter customer volume control. Gathering restrictions tightened to 50 June-August: Increased testing ) )
established based on country-of-origin risk . ] ) ) o ) mandates continued with
) ) people in September, decreased to 10 people in October. Masks are required in all availability to general public. ) .
status. Travelers from low-risk countries not ) . o ) increased fine amounts.
) o open environments and indoors spaces whilst in public.
required to follow restrictions.
December: All travel from the UK closed December: Lockdown measures initially lifted in North Jutland. In late December,
with few exceptions. All allowed travel entire country re-enters lockdown status. All non-essential services closed to the public December: Increased testing of
required to have negative COVID-19 test but can operate from a delivery capacity. Education moved to digital environment. peoples aged 15-25.
within 72 h. Restrictions extended into new year.
March-May: Lockdown in effect, all non-essential business closed. All restaurants . September-November: Regions
. . . . ) ) June-August: Contact tracing ) ) >
closed in April. Early childhood care remains open for children of front-line workers. ) o ) given a ranking based on risk
March-May: Citizens of Finland are allowed i S ) mobile applications available for )
Gyms, and secondary education buildings reopened late May. Gatherings of >10 level. Mandates in effect based
to return regardless of country of departure. download. )
) ) ) people are banned. on risk level.
Finland. Quarantine required for anyone returning

June-August: Remote work mandate removed. Restriction lightened on restaurants.

Three Phase  from a country with >25 cases. December: New resolutions

Gatherings of >50 people allowed. Mask use urged but not required. Masks provided  September-November: Increased

Hybrid Plan . . o based to enforce mandates to
free of charge to at risk populations. access to testing in accelerated . )
i curb transmission. New policy
September-November: New restrictions applied to food and alcohol sale hours. formats based on region-by- ) )
' ) ) o ) under way regarding vaccine
December: All travel from UK banned Reinstating remote work from home orders. Education restrictions and bans on region caseloads admission
gatherings placed on region-by-region basis )
March-May: Educational facilities temporarily closed. Reopened with restrictions.
Gatherings restricted to <100 people, reduced to <20 people by April. Two-meter
proximity rule established; people required to wear masks if within 2m of each other.
Iceland.

. June-August: Any business that cannot follow 2m rule must close. Gatherings of <500
Mass-testing,

June-August: All travellers who have spent  people allowed. Mask not recommended unless cannot follow 2m proximity rule. March-May: Public prosecutor

contact March-May: Mobile testin,
. >24 h in high-risk infection areas must Gatherings tightened to <100 people by August. End of August public required to o y . & sends instructions for fine
tracing, . . facilities distributed throughout ) .
i submit 2 tests at border entry, separated by  follow either 2m rule or wear a mask. . collection of those in breach of
quarantine . ) country.
and isolation 5 d of quarantine between testing. September-November: Educational facilities open, all people required to wear masks mandates.

response while in building. The 2m rule reduced to 1m. Gathering ban reduced to <200
people. Gathering ban increased to <10 people in October. 2m rule re-established
for all metropolitan areas. Recreational facilities, bars, restaurants closed in October.

Maximum classroom capacity set to <50 students.
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Table 1. continued

COUNTRY/

GUIDING
STRATEGY

Iceland.
Mass-testing,

BORDER CONTROL

September-November: Free testing provided
at all airports for allowed travelers. If no
test is documented, 2-week quarantine

COMMUNITY ENGAGEMENT

December: Reopening of all business services with restrictions in place. 20 staff
members are now allowed in single space first education schools. 1 staff member and

PUBLIC HEALTH CAPACITY

March-May: Mobile testing

PUBLIC ADHERENCE CONTROL

March-May: Public prosecutor
sends instructions for fine

contact ) ) ) ) e . facilities distributed throughout ] )
required. Travelers with documented 30 students allowed in secondary education facilities. Masks required in schools when . & collection of those in breach of
tracin . ) . country.
g,_ negative test allowed entry without 2m rule cannot be applied. R mandates.
quarantine

and isolation

quarantine.

December: All border crossing requirements

June-August: Increased funding

June-August: Travelers required

Ezj:g:;e Q under review and revisions starting in the and resource allocation to to pay for 2 tests and quarantine
new year. telehealth services. to enter the country.
March-May: Borders closed to all but those ~ March-May: All service providers, lifestyle centres, and food business closed. Ban of all
with residency permits. Foreigners allowed  gatherings. 1m proximity rule outdoors, 2m proximity rule indoors established. Digital
N to leave country. education started. Day-care remains available to children of frontline workers.
orway.

Non-specific

September-November: Travelers must
quarantine for 10 d. Allowed to quarantine

September-November: Service providers allowed to operate with restricted customer

No specifics provided

March-May: Fines up to 20000
NOK for anyone in breach of

reactive volume. Ban of >10 people gatherings in private residence.
in local hotels with proper documentation. peope s gnp mandates.
response
December: All flights from the UK banned.
8 ) December: Gathering restrictions: 5 in houses, 20 in public, 50 in locations without
All allowed travellers required to undergo . . . e
) i fixed seats, 200 in locations with fixed seats
testing at arrival.
March-May: No quarantine requirements
for travell 7 [q4 Swed d ith March-May: Upper-level educational schools closed until May; lower-level education ~ March-May: Testing available to March-May: Breaking of any
or travellers entering Sweden wi
) & remains mandatory. Restaurants must space guests apart. Ban on gatherings of <500 the public at personal request mandates will result in fines
exception of UK. Travel out of country . o )
Sweden. allowed people. Public encouraged to take personal responsibility for well-being. and expense. or 6 mo of imprisonment (no

Reliance on
public self-
control

September-November: Extension of ban of
travellers from the UK, ban of entry from
Denmark.

December: Continued extension of travel
bans in place

September-November: End of November, food businesses limit parties to <8 people,
with 1m distance between parties. Public gatherings limited to <8 people per party,
encouraged to follow similar rule for private gatherings.

June-August: Rapid increases in
COVID-19 testing provided to
the public at request.

documented enforcement).
June-August: New plan for
public awareness and outbreak
control discussed amongst
multiple government entities.
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COVID-19 New Cases
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Figure 1. Incidence of COVID-19, deaths with COVID-19, number of COVID-19 tests, hospitalization with COVID-19, ICU hospitaliza-
tions with COVID-19, from January 2020 to January 3, 2020.

Table 2. Population, economy and COVID-19 epidemiology indicators from January 2020 to January 3, 2021

DENMARK FINLAND ICELAND NORWAY SWEDEN
Population (mid-year 2020) 5792202 5540720 341243 5421241 10099265
GDP per capita, current US dollars 60244 50926 53611 62650 55065
Life expectancy at birth (years) 79.6 79.4 81.7 81.6 80.7
Population ages 65 and above, percent of total 20.16 22.55 15.62 17.53 20.33
Female population, percent of total 50.29 50.68 49.77 49.46 49.91
Human Development Index (0-1) 0.94 0.938 0.949 0.957 0.945
COVID-19 cases (per 100000 population) 2892.5 660.6 1701.4 890.5 4528.8
COVID-19 deaths (per 100000 population) 232 10.1 8.5 8.0 98.5
Case-fatality (%) 0.8% 1.5% 0.5% 0.9% 2.2%
COVID-19 tested (per 100000 population) 182605 45317 125957 56294 45955
Test positivity (%) 1.6% 1.5% 1.4% 1.6% 9.9%
COVID-19 hospitalization (per 100000 population) 967 414 Data not available 391 3,191
COVID-19 ICU (per 100000 population) 177 79 Data not available 77 546
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Figure 3. The average weekly percent change (AWPC) for all COVID-19 indicators except unemployment rate. Unemployment rate is dis-
played as average monthly percent change (AMPC).
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(AWPC=-4.2%, 95% CI=-8.0, -0.3, P=0.04). Decrease in percent mobility was analysed from March to the
end of December 2020 for all countries. Each country saw a decrease in mobility; however, only Sweden’s was
statistically significant (AWPC=3.0%, 95% CI=0.54, 5.43, P=0.02). Mask usage was analysed from February
to the end of December 2020 for all countries; all countries saw a significant increase in AWPCs, with Norway
having the largest increase (AWPC=24.9%, 95% Cl=22.7, 27.1, P<0.05) (Figure 3).

Unemployment data was reported monthly for each country and analysed to determine the AMPC. Howev-
er, only Norway had an overall significant unemployment AMPC over the study period (AMPC=2.8%, 95%
Cl=0.7,4.9%, P<0.009) (Figure 3). The percentage change of real GDP was analysed using a non-logarith-
mic joinpoint regression of quarterly data which yielded the regression slope of each country. The percentage
change of real GDP Trends for all countries were determined to be nonsignificant.
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DISCUSSION

To our knowledge, this is the first study of its kind that performed an overall comparative regional analysis on
COVID-109 health policy measures, epidemiology indicators and health care utilization, and macroeconomic
outcomes. All Nordic countries, except Sweden, implemented relatively strict measures such as lockdowns
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early in the pandemic, and invested in testing, tracing, quarantine, and other protective measures to limit im-
porting infections and spread within the country (Table 1). Sweden’s health policy did not include lockdowns,
border controls or quarantine; there were no mandatory restriction measures to limit the number of people
in public places, and until early December 2020, Sweden did not recommend face mask usage in public [14].
In contrast, Norway, Denmark, and Finland had strict measures with lockdowns, border controls and quar-
antine, as early as March 2020 [15-17]. Iceland did not have a lockdown, but instead relied on an aggressive
strategy of mass-testing, contact tracing, quarantine, and isolation [18] Denmark’s response was to “Act fast
and act with force”; mitigation measures were implemented, and testing capacity was increased nationwide as
a preventive strategy to decrease transmission [19,20]. This was also shown by Government Response Strin-
gency Index (Figure 4) that had Norway, Denmark, Iceland, and Finland implement a strong initial response
in March which was further strengthened in April and decreased gradually in response to decreasing test pos-
itivity (Figure 5). Sweden had a near static (WPC=-0.7, P<0.05) response from April to mid-October 2020,
despite large fluctuations in test positivity (Figure 4).
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Among all Nordic countries, the number of cases and mortality per capita, as well the number of hospitaliza-
tions and ICU admissions were highest in Sweden. Case fatality was 0.9% on average (0.5%-5%) for the other
Nordic countries, and 2.2% for Sweden. The test positivity ratio was around 10% for Sweden, and below 2%
in all other Nordic countries (in line with other reports), also indicating restricted testing in Sweden and prob-
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Figure 5. Average weekly percent changes in Test Positivity per country.
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ably the largest proportion of un-diagnosed cases in the Nordic region [20]. These results are similar to other
COVID-19 studies in Nordic countries, including a comparative analysis of epidemiological indicators that in-
cluded Sweden, Norway, Denmark, and Finland [20]. The highest number of COVID-19 tests was carried out
in Denmark and Iceland, which correlated with their COVID-19 mitigation strategies. A recent study report-
ed that Denmark had the highest number of COVID-19 tests — 3-4 times higher than its neighbours, which
aligns to the findings in this study [20]. All countries had a significant AWPC increase in testing, except Ice-
land, which implemented a mass-testing strategy from the beginning. The AWPC increases in hospitalizations
were comparable for Finland and Sweden, although total hospitalizations for Sweden (3191 per 100000) were
much higher than Finland (414 per 100000). Only Norway had a significant decline in ICU hospitalizations
(AWPC=-4.2%; 95% CI=-8.0, -2.9, P=0.04). This is comparable to a recent study that showed Sweden had
the highest number of ICU hospitalizations [17]. Existing health system capacity was critical: pre-pandemic
Sweden had the lowest number of ICU beds per capita that were all occupied by April 25, 2020, and ICU beds
were rapidly scaled while health systems across the country were being overwhelmed [20]. The community
response showed a significant increase in the percentage of population with mask usage across all countries,
with Sweden having the lowest average AWPC increase (AWPC=11.7%, 95% CI=10.9, 12.5, P<0.001). In-
terestingly, while mask usage was the lowest, the Swedish population was the only one to exhibit an overall
significant decrease in mobility [21,22]. All Nordic countries demonstrated an overall gradually declining mo-
bility trend over the first 27 weeks (except for Finland) that was followed by a variable return to the baseline
similar to other reports. The initial decline followed by an increase in mobility had the net effect of cancelling
each other out, giving us the minimal non-significant changes in mobility. Sweden’s initial decline was approx-
imately half of what we saw in the other Nordic countries which accounted for significant results.
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From the macroeconomic perspective, the results do not reveal clear-cut benefits of the looser health policies
adopted in Sweden when compared to the rest of the Nordic countries. For example, the trend in percentage
change of real GDP was statistically insignificant for all Nordic countries. Compared with its Finnish and Dan-
ish neighbours, Sweden exhibits similar dynamics of the unemployment rate. Among these countries, only
Norway (AMPC=2.8%, 95% CI=0.7, 4.9%, P<0.009) performed significantly worse than Sweden in terms
of unemployment. The similar macroeconomic performance of Sweden compared to other Nordic countries
suggests that more stringent pandemic mitigation policies and containment can entail limited macroeconom-
ic costs in the short run while enabling the aggregate economy to recover faster from a pandemic. Put differ-
ently, the results suggest that there is no trade-off between the restrictive COVID-19 policies to contain the
COVID-19 pandemic and macroeconomic outcomes in the Nordic countries.

The economic profiles of the Nordic countries are similar: they are all open economies dependent on inter-
national trade [23]. We thus expect similar exposure to disruptions in international trade and supply chains,
market fluctuations, and resource restrictions induced by the COVID-19 pandemic. Domestically, they all
feature highly service-oriented economies, despite the relevant industrial exports. As the service sector is the
largest and accounts for up to 50% of the economy in some countries, the limitations on social contact, as well
as the domestic and foreign travel restrictions, are expected to have long-term impacts on the region’s overall
financial health [24]. This studys one-year data are limited at best, but some broad trends in the percentage
change of real GDP and unemployment show that, even with the inclusion of mandatory preventive measures
that directly affect the sustainability of economic activity (as opposed to a limited approach), the lack of man-
datory monitoring and prevention seems to levy a similar economic recovery timeline. This is comparable to
other countries in the region, while costing a disproportionate number of lives to the pandemic, as in the case
of Sweden. These conclusions appear to be further validated by the observed patterns of stock market prices
in the Nordic countries (Figure 6). As stock prices are forward-looking, they can reflect at least to some ex-
tent the investors’ expectations of the recovery prospects of publicly listed companies. From Figure 6, there
is no significant difference in the pattern of stock prices in Sweden from January 2020 to July 2021 relative to
the stock price pattern in other Nordic countries in the same timeframe. A Nordic (Denmark, Finland, Nor-
way, and Sweden) labour market study up to week 21 (mid-May) of 2020 showed that the labour markets
were severely affected, with the Swedish labour market being impacted by a time lag of 2-3 weeks compared
to its neighbours, and the cumulative sum of new unemployment and furlough spells for Sweden remaining
significantly lower [16]. However, the cumulative sum of new unemployment and furlough spells of Den-
mark, Finland, and Norway all showed a decreasing trend when compared to Sweden at week 21 (mid-May)
of 2020 and would have likely shown an insignificant result had it continued for the entire time span of our
study, until the end of 2020 [16].

An economic study determined the cost of COVID-19 mortality in mid-November 2020 to be nearly US$2
trillion (average global value of statistical life ($1.3 million) multiplied by the global number of COVID-19
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deaths of 1400000), with US$10 trillion loss in the global GDP [25]. Several pandemic-related factors be-
sides health policy have adversely affected the economy, such as behavioural response and economic shocks
(labour supply, demand, financial and uncertainty) and connectedness of economies and communities [26].
With globally interconnected economies, supply chains, imports, and exports, an economy cannot be saved in
a pandemic when its international trade partners are suffering due to the implementation of COVID-19 health
policy measures [27]. In the absence of a trade-off between public health policy and the economy, delaying
pandemic response and mitigation measures is not likely to benefit the economy.

Few studies have investigated the trade-off between the COVID-related health policies and the economy
[25-28]. Even the studies claiming to report the trade-off are often qualitative or show the impact of higher
COVID-19 burden correlating with an economic decline without focusing on health policy measures. Some
qualitative evidence is available from the ongoing Evaluation of Science Advice in a Pandemic Emergency
(ESCcAPE) project, a global effort during the COVID-19 pandemic to assess science-based evidence for deci-
sion-making, but it does not include hard data to determine trade-offs [29]. A study from the United States
(US) showed no trade-off between health policy and economy across the different states, which is consistent
with our findings [26]. The United Kingdom had vague, delayed health policies, resulting in a high COVID-19
burden and adverse effects to the economy, relative to neighbouring countries [30-32]. On the other hand,
Taiwan, South Korea, and Lithuania had strict and effective health policies earlier in the pandemic, which lim-
ited the economic impact and led to low COVID-19 deaths [30,33,34]. We do not find a trade-off in health
policy measures and the economy in the Nordic region, and the above studies show that this also holds true
for other comparable regions ranging from the US and Europe to East Asia.

Limitations of the study include varying epidemiological definitions and methodologies that were reported
by countries in the publicly available COVID-19 databases. The results were based on “recorded” COVID-19
cases, and therefore the “true number” is likely to be higher, depending on the definition used in each country
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to diagnose an active case. The hospitalization and ICU data for Iceland were not available at the time of anal-
ysis. Relying on multiple databases to collect the study variables may have led to timeline differences for data
reporting. The macroeconomic indicators had fewer data points compared to the epidemiological indicators,
leading to analytic differences, especially for the percent change in GDP. Also, factors affecting the economy
besides the mitigation measures were not controlled for in this study.

CONCLUSIONS

To conclude, this pandemic has demonstrated the variability of COVID-19 mitigation measures across the Nor-
dic countries. Every country has shown a unique reaction, implementing measures based on socioeconomic
and geographic factors, epidemiology, health, and politics. Although Sweden had chosen looser COVID-19
health policies to benefit its economy, there is no evidence that this had any short-term economic benefits, while
costing disproportionate disease transmission and mortality numbers compared to neighbouring countries.
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