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Introduction  

In the response to COVID-19, countries have implemented response strategies along a 
continuum of population and venue-level specificity. The most common response has been a 
suppression strategy popularly called “The Hammer and the Dance”, where the “hammer” 
consists of population-wide shelter-in-place mandates or lockdowns, closing non-essential 
physical venues, travel bans, combined with testing and contact tracing, is alternated with the 
“dance”, consisting of testing, contact tracing, quarantines and travel bans (1, 2).  In contrast, 
Sweden has followed a mitigation strategy including instituting age-tailored strategies to mitigate 
acquisition risks among the elderly, minimizing the disruption to education and the delivery of 
other healthcare services, and general public health measures to minimize the disease burden 
across the whole population(3). The overarching goal of the Swedish mitigation strategy has 
been to implement a response that could be sustained over a longer time horizon while 
minimizing the associated morbidity and mortality of COVID-19(4).  Moreover, the mitigation 
strategy was intended to avoid amplifying the potential and realized inequities associated with 
suppression strategies combined with adverse consequences on competing health, education, and 
developmental risks in the short, medium, and long term (5-8).  There has been widespread 
criticism of the mitigation approach employed in Sweden generally focused on being higher 
reported attributable mortality compared to other Scandinavian countries and lower than other 
Northern European countries  (9-12).  The comparisons of both case counts and attributable 
mortality across countries has been common throughout the COVID-19 pandemic.  However, 
these comparisons may be of limited utility given heterogeneity across multiple domains 
including testing, assessment of attributable mortality, viral introduction timelines, 
environmental determinants, and socioeconomic differences that may drive differential 
transmission and mortality as well as the assessment of those differences.  In terms of testing, the 
sensitivity and specificity of polymerase chain reaction (PCR)-based viral assays and serological 
assays may vary by sample collection processes, by time in relation to infection, and by 
laboratory handling processes(13, 14).  Nosology is a field of science focused on attributing 
causes of death(15).  Over time, strategies to effectively compare attribute mortality across 
countries will be elucidated but currently remain limited(16).  For example, some countries have 
included COVID-19 attributable mortality with only confirmed cases whereas others have 
included probable cases based on symptoms(16).  Moreover, some countries have included cases 
confirmed or probable where COVID-19 was assumed to be the cause of death whereas others 
have included all cases where someone died with COVID-19 irrespective of whether it directly 
caused the death.  Each decision will greatly affect attributable mortality and limit the utility of 
comparisons of mortality estimates across countries. Leveraging core epidemiologic principles, 
we present an interim assessment of empiric successes and failures of Sweden’s mitigation 
strategy.  
 
Risk-Tailored Strategies  

The goal of “flattening the curve” was integral to both viral mitigation and viral suppression 
strategies, with the primary aim of avoiding overwhelming health care systems to facilitate 
effective clinical management of people infected with SARS-CoV-2.  The difference with risk-
tailored approaches in a mitigation strategy was the focus on identifying populations expected to 
have more severe clinical courses to implement focused interventions compared to universal 
interventions in suppression strategies.  Thus, given early data on age-related increased 
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morbidity and mortality, there was a goal to prioritize the protection of the elderly with specific 
recommendations to support physical distancing among elderly and their direct contacts 
(especially care-givers), with less focus on younger populations at less risk of severe illness or 
death (4, 17). Notably, despite the same overarching strategy across Sweden, regions within the 
country experienced significantly different epidemic trajectories in the first wave, likely 
explained by a combination of heterogeneity in viral introduction timelines into different regions, 
potential differences in localized implementation of the venue and individual-level interventions, 
and heterogeneity in transmission networks based on working and living conditions (Figure 1). 
Nonetheless, even in Stockholm, intensive care unit (ICU) capacity was never reached during the 
first wave and a temporary COVID-19 field hospital with 140 beds built in Stockholm was never 
used (18).  

Correlates of exposure, such as seroprevalence, can be used to perform an interim internal 
assessment of the success of age-tailored approaches, and can also allow external comparisons 
with other countries. In a Swedish seroprevalence survey conducted among approximately 1600 
individuals in each age group during April-May, 2020, 3.1% of those 65 and older had developed 
antibodies, compared to 6.5% among those 20-64 and 5.7% among those age 0-19 (19). In 
contrast, in a the Spanish National Seroprevalence Survey of 61,000 participants , those over 65 
were most likely to have antibodies with 6.0% (>65), compared to 5.3% (20-64), and 3.4% (0-
19)(20) .  Among other countries, Iran and Japan had similar age-distribution as observed in 
Spain, while Switzerland reported estimates more like Sweden (21-23). Notably, the sensitivity 
of serological assessments as correlates of exposure remains of potential limited utility 
particularly in the context of asymptomatic and mild infections(24).  In addition, there may be 
survival bias among the elderly people included in seroprevalence surveys.  However, both of 
these biases are likely conserved across countries facilitating comparison(10). The age-based 
seroprevalence trends suggest that in the first wave of COVID-19, the elderly in Sweden were 
relatively less likely to have been exposed compared to Spain, likely in part attributable to a 
combination of different prevention and mitigation strategies and underlying contact patterns by 
age.  

Throughout the world, some of the highest levels of COVID-19 mortality have been observed 
among residents in long-term care facilities (LTCF). In Stockholm, people above age 70 living in 
LTCFs had a COVID-19 hazard ratio of 4.1 (95% CI 3.5-4.9), compared to those living 
independently at home. While LTCF residents may generally be less healthy than those living 
independently, the equivalent hazard ratio risk for mortality from other causes was 2.6 
demonstrating specific COVID-19 related mortality (95% CI 2.3-3.0)(25-27) . Notably, the risk 
of mortality has not been equal across all LTCF—with data emerging in Canada that LTCF that 
are more densely populated and for-profit having higher COVID-19 case and mortality risks(25, 
26).  Specifically, for-profit LTCF status was associated with a nearly 80% increase in total 
number of COVID-19 deaths (adjusted risk ratio/aRR 1.78, 95% CI 1.03-3.07) among residents 
after adjusting for health region-characteristics(25). In addition, increased crowding of LTCF 
was associated with 72% increase in infection risks (aRR 1.72, 95% CI 1.11-2.65) among 
residents(26).  Characterizing the role of client density and profit status of LTCF in Sweden may 
provide insight into risks of infection and mortality in these facilities and potential intervention 
strategies.  In a risk-tailored approach such as in Sweden, more attention should have been given 
to interventions in LTCF and inadequate supply and effective use of personal protective 
equipment, limited staff testing, inadequate education, excess staff rotation and suboptimal 

Jo
urn

al 
Pre-

pro
of



cohorting.  Notably, the limited implementation of these measures early in the epidemic 
combined with potential pre-existing risks such as crowding and profit status likely contributed 
to significant morbidity and mortality in Sweden. 

Given significant outbreaks in long term care facilities and differential risks for mortality, 68% 
of all COVID-19 related mortality in Sweden has been among those 80 years of age and older 
which is similar to other European settings. This high proportion of COVID-19 related deaths 
may also reflect limited use of ICU among older populations. In Sweden, 9.1%, 8.5%, 1.6%, and 
0.1% of individuals age 60-69, 70-79,  80-89, and 90 years and over diagnosed with COVID-19, 
respectively, were cared for in the ICU(28).  As there were sufficient resources in the ICUs 
throughout the response, no one was declined admission based on capacity.  Potential 
explanations include that some COVID-19 patients, families, and providers declined ICU 
admission given the potential for limited benefit for those with significant co-morbidities(29).  
For example, in one region of Sweden, only 15% of non-hospital COVID-19 deaths reported 
COVID-19 as the primary cause of death.  In addition, a study of the Swedish Register of 
Palliative Care suggested that patients that died in LTCF without hospital admission were 
significantly older and less symptomatic with improved palliative management when cared for in 
the context of LTCF as compared to in-hospital care(30). 

Structural inequities were apparent in the unequal distribution of risk of COVID-related 
mortality.  In a study of people in Stockholm over age 70, there was a 60% increase in COVID-
19-related case-fatality rates (95% CI 1.3-2.0) if living in a multigenerational household with 
someone of working age as compared to living alone or with someone above the age of 65 or 
under the age of 16(27).  In addition, there were higher levels of mortality among people living 
in more densely populated and generally lower income parts of Stockholm compared to mortality 
in Stockholm overall.  Notably, the increases in mortality among lower income communities also 
reflect increases in non-COVID-19 mortality related reflecting shared inequities in mortality-
risks in Sweden(31).  There were particularly high rates of mortality among people who had 
recently immigrated to Sweden that appeared to reflect intersections of high risk occupational 
and residential risks (31, 32).  The challenges of the prevention of both COVID-19 infections 
and secondary mortality in multigenerational households has been nearly a universal 
phenomenon irrespective of whether viral mitigation or suppression strategies were implemented 
suggesting the need for equity considerations with all approaches (27, 33).   

Social Equity  

Equity is a fundamental determinant in social systems in Sweden, exemplified specifically by its 
provision of both universal education and healthcare.  Consequently, in its response to COVID-
19, Sweden has attempted to minimize the inequities that result from universal lockdown 
mandates, as such mandates potentially concentrate COVID-19 among lower socioeconomic 
communities since those in higher socioeconomic classes are more likely to be able to work 
remotely.  Specific interventions included the provision of paid-leave from the first day of illness 
to essential workers to avoid undue pressures to continue working while under quarantine or 
isolation.  Similarly, financial support was provided to people in multigenerational households 
facilitating temporary relocations to mitigate risks of onward transmission to household 
contacts(4). 

Equitable and continuous universal access to healthcare services has been integral to the Swedish 
approach of mitigation. COVID-19 is not the only important health problem, and major 
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healthcare interruptions have been reported in suppression strategy countries, some with 
immediate and other with long-term costs to human health and wellbeing. This includes 
significant declines in child vaccination coverage (34, 35), reduced cancer screening (36, 37), 
significant increases of out of hospital cardiac arrest and perinatal mortality (38, 39), delays in 
elective and non-urgent surgical procedures, more overdose deaths than in recorded history(40, 
41), increased malnutrition (42), increased mental health stressors and suicidal ideation (43, 44), 
and interruptions to the prevention of other infectious diseases.  Notably, there may also have 
been positive consequences from lockdowns such as fewer traffic accidents, more outdoor-
oriented activities, less preterm deliveries(45), and fewer deaths from other infectious diseases 
prevented from reduced contact rates and improved hand hygiene(46).  

The mitigation-based approach in Sweden limited the breadth of health disruption facilitating the 
overall health and wellbeing of Swedes.  Specifically, in Sweden, a health report showed no 
significant declines in mental health during the pandemic compared to earlier time periods(47).  
Moreover, there were no decreases in childhood vaccination rates (48).  However, during the 
height of COVID-19 transmission, cancer screening was paused.  For example, 18 out of 21 
health regions did not maintain the usual level of mammography screenings (49). Consequently, 
in Stockholm, the number of cancer diagnoses were down by 30% during April and May (50).  
Thus, even in the context of a mitigation strategy, there are interruptions to the provision of both 
preventive and therapeutic services with catch-up efforts urgently needed. Ultimately, comparing 
all-cause mortality from both non-COVID and COVID causes will be relevant to inform the 
benefits of mitigation vs suppression (16).  In Sweden, from January 1 to September 30th, there 
were an 2.6% increase in all-cause mortality in 2020 compared to the same time period from 
2015-2019 representing an excess of 17.6/100,000(51).  This represents an excess of 1,826 
deaths which is less than the 5,904 COVID19 deaths during the same period (28).  Further 
analyses are required to characterize the actual number of excess deaths in Sweden including 
stratification by age to understand COVID-attributable mortality in Sweden compared to 
previous years in Sweden and across countries. 

Even in the context of universal health care in Sweden, the mitigation strategy has not eliminated 
the inequitable impacts of COVID-19(52).  In Sweden, the highest COVID19 risks were found 
among taxi, transit drivers, restaurant workers, translators, ambulatory service workers, fire 
fighters, building care takers, and janitors with estimated relative risks ranging from 1.4 to 4.8 
(53).  In Stockholm, COVID-19 mortality was higher among people with lower income, less 
formal education, more crowded living arrangements, and among recent immigrants to Sweden 
(27, 32).  To date, there are no data available regarding transmission within Swedish homeless 
shelters, refugee intake centers, or jails, though in other countries, there have been significant 
disparities in these settings due to dense living arrangements and suboptimal IPAC (7).  Multiple 
Phase III COVID-19 vaccine trials are underway with promising preliminary data in the 
prevention of symptomatic COVID-19 (54).  If safe and effective, sufficient coverage of 
COVID-19 vaccines is not expected until the summer of 2021 at the earliest for adults and later 
for children.  Moreover, equitable implementation strategies are needed for vaccines to avoid 
exacerbating disparities given historical inequities including differential health literacy and 
medical mistrust(55). 

Education 
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An example of a strategic decision based on the principle of equity was the decision to keep 
childcare and elementary schools open throughout the height of the pandemic, for children ages 
1 to 15, while most high schools and universities used remote teaching until mid-June.  In 
contrast, a common intervention in many countries included the closure of all schools for in-
person teaching with exclusive reliance on virtual education. Aggravation of inequities with 
childcare and school closures are inevitable as it is more difficult for lower income families to 
support home education; they may be forced to quit work to stay home with young children, 
leave them with other families, or ask more vulnerable grandparents to help.  The inadvertent 
increased reliance on grandparents may have explained both higher relative exposure via 
serological assessments and mortality in Spain as compared to Sweden.  In contrast, higher 
income families may have access to better resources for virtual education including faster 
internet, better equipment, and access to private tutoring or educational “pods”(56).   

Arguments often used to support continued school closures have been those in which children 
are seen as potential vectors of COVID-19, putting teachers and other staff at excess risk. Real 
world data from Sweden in the spring of 2020 can be informative.  Despite continuously open 
daycare and schools (ages 1-15), the relative risk of a COVID19 diagnosis was 0.9 (95% CI 0.7-
1.1) for 157,000 day-care teachers, 1.1 (95% CI 0.9-1.3) for 105,000 primary school teachers 
compared to all employed adults (with the exception of health care workers)(57).  The 
corresponding odds for 30,357 high school teachers who worked from home was 0.7 (95% CI 
0.5-1.0) (58).  

There was no additional household risk for those over 70 in Stockholm associated with co-
residing with children still in school during the pandemic(27).  This was consistent with no 
increases in hospitalizations among parents of children with in-person school compared to those 
with older children being taught virtually(58).  Out of 1.8 million children in daycare centers and 
primary schools, ages 1-15, there were zero COVID-19 deaths and eight ICU admissions 
(incidence 1/230,000) by mid-June when summer vacation started.  Since many infected children 
are asymptomatic / mildly symptomatic and unlikely to be tested, the number of true infections is 
unknown.  Therefore, the 468 reported cases (incidence = 1/3,900) is an underestimate of true 
incidence(57).  Sweden did close high schools and universities. Among older students, there has 
been zero COVID-19 deaths in the 16-19 age group, and 9 deaths among those 20-29-year-old, 
though it is unclear whether comorbidities contributed to mortality to those in this age group 
(incidence = 1/147,000) (28).   

Discussion  

Rapidly emerging infectious pandemics represent periods of instability in any affected country.    
After the 2009 H1N1 influenza pandemic, many countries developed pandemic preparedness 
plans to be better prepared for the next challenge(59).  While COVID-19 is not a pandemic 
influenza virus, the preparedness plans for a highly transmissible lipid-enveloped respiratory 
virus remained relevant(60, 61). Notably, Sweden was an exception in keeping to the general 
outline of its preparedness plan, calling for a sustainable pandemic response with rapid 
identification of those most vulnerable, specific structural intervention strategies to mitigate 
identified risks, strategies to minimize all-cause mortality in the long term, education and 
empowerment of the population, avoid close contacts for those over 70, wash hands, maintain 
physical and social distancing where possible, and stay home if sick with the provision of 
financial support via the national insurance system from the first missed day from work(4).  
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While Sweden’s approach has often been described as passive or “laissez-faire”, risk-adaptive 
approaches actually require greater effort from public health authorities with rapid identification 
of determinants of infection, development and implementation of specific interventions, as 
compared to implementing blunt population-wide mandates(9). With the arrival of autumn, 
SARS-CoV-2 has returned to Europe along with most Northern climates as was generally 
predicted given the seasonal nature of similar lipid-enveloped viruses(62).  The resurgence in 
COVID-19 cases in many countries has led to re-implementation of restrictions including broad 
lockdown mandates being termed “circuit-breakers” or “fire break”.  Countries or sub-national 
areas with higher case counts appear to be different than those observed in spring of 2020, such 
as the country of Czech Republic and parts of northern England.  Sweden began the autumn with 
a re-opening of high schools and some universities and a return to office work for some urban 
professionals.  The COVID-19 transmission dynamics of COVID-19 reflected this change with 
incidence rates of infection increasing throughout September and October among those 20-59, 
and relatively limited transmission to date among those 0-19 and 70+.  Consequently, as of early 
November, there has yet only been limited resurgence in COVID-19 related mortality and ICU 
admissions.  Notably, there has been more relative in morbidity resurgence in Uppsala compared 
to Stockholm which was more affected with significant morbidity and mortality during the 
spring.  In response to increasing cases, Sweden has continued to use recommended guidelines 
for social distancing rather than the police-enforced mandates in place in several countries in 
Europe and North America(63).  The differential rate of severe case resurgence observed across 
Sweden and other countries is to be expected given the heterogeneities in differential levels of 
population immunity that have arisen either as a consequence of public health interventions or 
due to chance. (64-67).  Only the coming months will answer this question and provide insight 
into the potential role of herd immunity across subsets of the population and within heterogenous 
contact networks, in reducing local population-level COVID-19 transmission.   

Health systems are complex. In this context, minimizing deaths from COVID-19 over the long-
term is critical, but so too is minimizing all-cause mortality and the preservation of other health 
and social services.  Pandemics present no winners. The final assessment of different strategies 
can only be made after the pandemic is over and informed by the speed by which vaccines 
ultimately achieved sufficient coverage.  Until then, countries that pursued elimination, 
suppression, or mitigation strategies can collaboratively learn from both successes and 
challenges of the different strategies to inform COVID-19 and future pandemic responses. 

 

Jo
urn

al 
Pre-

pro
of



 

 

 

 

References 

1. Valiante G. Harsh fines and policing don’t protect people from COVID-19, criminologists say 

(https://globalnews.ca/news/6825280/coronavirus-harsh-policing-fines/). In: News G, ed. 

Canada; 2020. 

2. Pueyo T. Coronavirus: The Hammer and the Dance, 

https://medium.com/@tomaspueyo/coronavirus-the-hammer-and-the-dance-be9337092b56. 

San Francisco; 2020. 
3. Ludvigsson JF. The first eight months of Sweden’s COVID-19 strategy and the key actions and 

actors that were involved. Acta Paediatrica;n/a(n/a). 

0

20

40

60

80

100

120

140

160

180

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Figure 1: Weekly COVID19 deaths/million

Stockholm Rest of Sweden

580

600

620

640

660

680

700

720

2015 2016 2017 2018 2019 2020

M
o

rt
al

it
y 

P
e

r 
1

0
0

,0
0

0

January 1-September 30 of Each Year

All Cause Mortality 2015-2020 in Sweden

Jo
urn

al 
Pre-

pro
of



4. Kavaliunas A, Ocaya P, Mumper J, Lindfeldt I, Kyhlstedt M. Swedish policy analysis for Covid-19. 

Health Policy and Technology. 2020. 

5. Millett GA, Jones AT, Benkeser D, Baral S, Mercer L, Beyrer C, et al. Assessing Differential 

Impacts of COVID-19 on Black Communities. Ann Epidemiol. 2020;47:37-44. 

6. Rodriguez-Diaz CE, Guilamo-Ramos V, Mena L, Hall E, Honermann B, Crowley JS, et al. Risk for 
COVID-19 infection and death among Latinos in the United States: Examining heterogeneity in 

transmission dynamics. Ann Epidemiol. 2020. 

7. Okonkwo NE, Aguwa UT, Jang M, Barré IA, Page KR, Sullivan PS, et al. COVID-19 and the US 

response: accelerating health inequities. BMJ Evid Based Med. 2020. 

8. Melnick ER, Ioannidis JPA. Should governments continue lockdown to slow the spread of covid-

19? BMJ. 2020;369:m1924. 

9. Irwin RE. Misinformation and de-contextualization: international media reporting on Sweden 

and COVID-19. Globalization and Health. 2020;16(1):62. 

10. Orlowski EJW, Goldsmith DJA. Four months into the COVID-19 pandemic, Sweden’s prized herd 

immunity is nowhere in sight. Journal of the Royal Society of Medicine. 2020;113(8):292-8. 
11. Bjorklund K, Ewing W. The Swedish COVID-19 Response Is a Disaster. It Shouldn’t Be a Model for 

the Rest of the World (https://time.com/5899432/sweden-coronovirus-disaster/). Time 

Magazine. 2020. 

12. Lindström M. The COVID-19 pandemic and the Swedish strategy: Epidemiology and 

postmodernism. SSM - Population Health. 2020;11:100643. 

13. Kucirka LM, Lauer SA, Laeyendecker O, Boon D, Lessler J. Variation in False-Negative Rate of 

Reverse Transcriptase Polymerase Chain Reaction-Based SARS-CoV-2 Tests by Time Since 

Exposure. Ann Intern Med. 2020;173(4):262-7. 

14. Huang AT, Garcia-Carreras B, Hitchings MDT, Yang B, Katzelnick L, Rattigan SM, et al. A 

systematic review of antibody mediated immunity to coronaviruses: antibody kinetics, 
correlates of protection, and association of antibody responses with severity of disease. 

medRxiv. 2020:2020.04.14.20065771. 

15. Statistics NCfH. Nosologists: What Do They Do and Why Is It Important? 

(https://blogs.cdc.gov/inside-nchs/2013/04/18/nosologists-what-do-they-do-and-why-is-it-

important/). In: CDC, ed. Atlanta; 2013. 

16. Viglione G. How many people has the coronavirus killed? Nature. 2020;585(7823):22-4. 

17. Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus Disease 

2019 (COVID-19) Outbreak in China: Summary of a Report of 72 314 Cases From the Chinese 

Center for Disease Control and Prevention. JAMA. 2020;323(13):1239-42. 

18. Abdullah M. Älvsjö fältsjukhus avvecklas – användes aldrig,  
https://sverigesradio.se/sida/artikel.aspx?programid=83&artikel=7488208. Sveriges Radio; 

2020. 

19. (FHM) F. Påvisning av antikroppar efter genomgången covid-19 i blodprov från öppenvården 

(Delrapport 1), 

https://www.folkhalsomyndigheten.se/contentassets/9c5893f84bd049e691562b9eeb0ca280/p

avisning-antikroppar-genomgangen-covid-19-blodprov-oppenvarden-delrapport-1.pdf. 

Stockholm; 2020. 

20. Pollán M, Pérez-Gómez B, Pastor-Barriuso R, Oteo J, Hernán MA, Pérez-Olmeda M, et al. 

Prevalence of SARS-CoV-2 in Spain (ENE-COVID): a nationwide, population-based 

seroepidemiological study. Lancet. 2020;396(10250):535-44. 
21. Shakiba M, Hashemi Nazari SS, Mehrabian F, Rezvani SM, Ghasempour Z, Heidarzadeh A. 

Seroprevalence of COVID-19 virus infection in Guilan province, Iran. medRxiv. 

2020:2020.04.26.20079244. 

Jo
urn

al 
Pre-

pro
of



22. Doi A, Iwata K, Kuroda H, Hasuike T, Nasu S, Kanda A, et al. Estimation of seroprevalence of 

novel coronavirus disease (COVID-19) using preserved serum at an outpatient setting in Kobe, 

Japan: A cross-sectional study. medRxiv. 2020:2020.04.26.20079822. 

23. Stringhini S, Wisniak A, Piumatti G, Azman AS, Lauer SA, Baysson H, et al. Seroprevalence of anti-

SARS-CoV-2 IgG antibodies in Geneva, Switzerland (SEROCoV-POP): a population-based study. 
Lancet. 2020;396(10247):313-9. 

24. Marklund E, Leach S, Axelsson H, Nyström K, Norder H, Bemark M, et al. Serum-IgG responses to 

SARS-CoV-2 after mild and severe COVID-19 infection and analysis of IgG non-responders. PLoS 

One. 2020;15(10):e0241104. 

25. Stall NM, Jones A, Brown KA, Rochon PA, Costa AP. For-profit long-term care homes and the risk 

of COVID-19 outbreaks and resident deaths. Cmaj. 2020;192(33):E946-e55. 

26. Brown KA, Jones A, Daneman N, Chan AK, Schwartz KL, Garber GE, et al. Association Between 

Nursing Home Crowding and COVID-19 Infection and Mortality in Ontario, Canada. medRxiv. 

2020:2020.06.23.20137729. 

27. Maria B, Siddartha A, Martin K, Juho H, Sven D, Bo M, et al. Residential Context and COVID-19 
Mortality among the Elderly in Stockholm: A population-based, observational study; 2020. 

28. Folkhalsomyndigheten. Bekräftade fall i Sverige – daglig uppdatering 

https://www.folkhalsomyndigheten.se/smittskydd-beredskap/utbrott/aktuella-utbrott/covid-

19/statistik-och-analyser/bekraftade-fall-i-sverige/. Stockholm; 2020. 

29. Pramsten S. Covid-19 oftast inte ensam dödsorsak bland äldre,  

https://lakartidningen.se/aktuellt/nyheter/2020/08/covid-19-oftast-inte-ensam-orsak-vid-

dodsfall-bland-aldre/. Stockholm; 2020. 

30. Strang P, Bergström J, Lundström S. Symptom Relief Is Possible in Elderly Dying COVID-19 

Patients: A National Register Study. J Palliat Med. 2020. 

31. Drefahl S, Wallace M, Mussino E, Aradhya S, Kolk M, Brandén M, et al. A population-based 
cohort study of socio-demographic risk factors for COVID-19 deaths in Sweden. Nature 

Communications. 2020;11(1):5097. 

32. Strang P, Fürst P, Schultz T. Excess deaths from COVID-19 correlate with age and socio-economic 

status. A database study in the Stockholm region. Upsala Journal of Medical Sciences. 2020:1-8. 

33. Ohlin E. Utlandsfödda är överrepresenterade bland de smittade, 

https://lakartidningen.se/aktuellt/nyheter/2020/04/utlandsfodda-ar-overrepresenterade-bland-

de-smittade/. Stockholm; 2020. 

34. Santoli JM, Lindley MC, DeSilva MB, Kharbanda EO, Daley MF, Galloway L, et al. Effects of the 

COVID-19 Pandemic on Routine Pediatric Vaccine Ordering and Administration - United States, 

2020. MMWR Morb Mortal Wkly Rep. 2020;69(19):591-3. 
35. Organization WH. Special feature: immunization and COVID-19, 

https://www.who.int/immunization/monitoring_surveillance/immunization-and-covid-19/en/. 

Geneva; 2020. 

36. Krumholz HM. Where Have All the Heart Attacks Gone? 

https://www.nytimes.com/2020/04/06/well/live/coronavirus-doctors-hospitals-emergency-

care-heart-attack-stroke.html. New York Times. New York City; 2020. 

37. Robbins R. Routine cancer screenings have plummeted during the pandemic, medical records 

data show (https://www.statnews.com/2020/05/04/cancer-screenings-drop-coronavirus-

pandemic-epic/). 2020. 

38. Marijon E, Karam N, Jost D, Perrot D, Frattini B, Derkenne C, et al. Out-of-hospital cardiac arrest 
during the COVID-19 pandemic in Paris, France: a population-based, observational study. The 

Lancet Public Health. 2020;5(8):e437-e43. 

Jo
urn

al 
Pre-

pro
of



39. Kc A, Gurung R, Kinney MV, Sunny AK, Moinuddin M, Basnet O, et al. Effect of the COVID-19 

pandemic response on intrapartum care, stillbirth, and neonatal mortality outcomes in Nepal: a 

prospective observational study. The Lancet Global Health. 

40. Shokoohi M, Nasiri N, Sharifi H, Baral S, Stranges S. A syndemic of COVID-19 and methanol 

poisoning in Iran: Time for Iran to consider alcohol use as a public health challenge? Alcohol. 
2020;87:25-7. 

41. Johnston J. June was the worst month for overdose deaths in B.C. history, 

https://www.cbc.ca/news/canada/british-columbia/overdose-deaths-b-c-june-2020-1.5652311. 

Vancouver, British Columbia: CBC; 2020. 

42. Raifman J, Bor J, Venkataramani A. Unemployment insurance and food insecurity among people 

who lost employment in the wake of COVID-19. medRxiv. 2020:2020.07.28.20163618. 

43. Czeisler M, Lane RI, Petrosky E, Wiley JF, Christensen A, Njai R, et al. Mental Health, Substance 

Use, and Suicidal Ideation During the COVID-19 Pandemic - United States, June 24-30, 2020. 

MMWR Morb Mortal Wkly Rep. 2020;69(32):1049-57. 

44. Bhatia R. Predictions of Covid-19 Related Unemployment On Suicide and Excess Mortality in the 
United States. medRxiv. 2020:2020.05.02.20089086. 

45. Preston E. During Coronavirus Lockdowns, Some Doctors Wondered: Where Are the Preemies? 

https://www.nytimes.com/2020/07/19/health/coronavirus-premature-birth.html. New York 

Times. New York; 2020. 

46. Calderon-Anyosa RJ, Kaufman JS. Impact of COVID-19 Lockdown Policy on Homicide, Suicide, 

and Motor Vehicle Deaths in Peru. medRxiv. 2020:2020.07.11.20150193. 

47. Hälsorapports. Resultat från Hälsorapports majenkät om psykisk hälsa och levnadsvanor under 

coronapandemin, https://www.halsorapport.se/sv/resultat/resultat-maj-2020/. Stockholm; 

2020. 

48. Folkhalsomyndigheten. Barnvaccinationsprogrammet stabilt under pandemin 
(https://www.folkhalsomyndigheten.se/nyheter-och-

press/nyhetsarkiv/2020/oktober/barnvaccinationsprogrammet-stabilt-under-pandemin/). 

Stockholm; 2020. 

49. Cederberg J. Svårt följa lagen under covid-19 – stor vårdskuld inom screening, 

https://lakartidningen.se/aktuellt/nyheter/2020/07/svart-folja-lagen-under-covid-19-stor-

vardskuld-inom-cancerscreening/. Stockholm; 2020. 

50. Trysell K. Rejäl minskning av nya cancerfall under pandemin, 

https://lakartidningen.se/aktuellt/nyheter/2020/07/rejal-minskning-av-nya-cancerfall-under-

pandemin/. Stockholm; 2020. 

51. (SCB) Sc. Dödligheten i Sverige närmar sig normala nivåer, https://www.scb.se/om-scb/nyheter-
och-pressmeddelanden/dodligheten-i-sverige-narmar-sig-normala-nivaer/. 2020. 

52. Valeriani G, Sarajlic Vukovic I, Lindegaard T, Felizia R, Mollica R, Andersson G. Addressing 

Healthcare Gaps in Sweden during the COVID-19 Outbreak: On Community Outreach and 

Empowering Ethnic Minority Groups in a Digitalized Context. Healthcare (Basel). 2020;8(4). 

53. (FHM). F. Förekomst av covid-19 i olika yrkesgrupper: Bekräftade covid-19 fall i Sverige 13 mars - 

27 maj 2020, 

https://www.folkhalsomyndigheten.se/contentassets/5e248b82cc284971a1c5fd922e7770f8/fo

rekomst-covid-19-olika-yrkesgrupper.pdf. Stockholm; 2020. 

54. Pfizer, SE B. Pfizer and Biontech announce vaccine candidate against COVID-19 achieved success 

in first interim analysis from Phase 3 Study, https://www.pfizer.com/news/press-release/press-
release-detail/pfizer-and-biontech-announce-vaccine-candidate-against. New York; 2020. 

Jo
urn

al 
Pre-

pro
of



55. Loiacono MM, Mahmud SM, Chit A, van Aalst R, Kwong JC, Mitsakakis N, et al. Patient and 

practice level factors associated with seasonal influenza vaccine uptake among at-risk adults in 

England, 2011 to 2016: An age-stratified retrospective cohort study. Vaccine X. 2020;4:100054. 

56. Zweig D. $25,000 Pod Schools: How Well-to-Do Children Will Weather the Pandemic, 

https://www.nytimes.com/2020/07/30/nyregion/pod-schools-hastings-on-hudson.html. The 
New York Times. New York; 2020. 

57. Folkhalsomyndigheten. Covid-19 in schoolchildren: A comparison between Finland and Sweden, 

https://www.folkhalsomyndigheten.se/contentassets/c1b78bffbfde4a7899eb0d8ffdb57b09/cov

id-19-school-aged-children.pdf. Stockholm; 2020. 

58. Vlachos J, Hertegård E, Svaleryd H. School closures and SARS-CoV-2. Evidence from Sweden’s 

partial school closure. medRxiv. 2020:2020.10.13.20211359. 

59. Inglesby TV, Nuzzo JB, O'Toole T, Henderson DA. Disease mitigation measures in the control of 

pandemic influenza. Biosecur Bioterror. 2006;4(4):366-75. 

60. Folkhalsomyndigheten. Pandemiberedskap. Hur vi förbereder oss – ett kunskapsunderlag, 

https://www.folkhalsomyndigheten.se/publicerat-
material/publikationsarkiv/p/pandemiberedskap-hur-vi-forbereder-oss-ett-kunskapsunderlag/. 

Stockholm; 2019. 

61. ECDC 2019;Pages. Accessed at European Union at. 

62. Baral SD, Rucinski KB, Twahirwa Rwema JO, Rao A, Prata Menezes N, Diouf D, et al. Descriptive 

Epidemiological Assessment of the Relationship between the Global Burden of Influenza from 

2017-2019 and COVID-19. medRxiv. 2020:2020.06.18.20134346. 

63. Folkhälsomyndigheten. Folkhälsomyndighetens föreskrifter och allmänna råd om allas ansvar att 

förhindra smitta av covid-19 m.m. (HSLF-FS 2020:12), 

https://www.folkhalsomyndigheten.se/globalassets/publicerat-

material/foreskrifter/konsoliderade/hslf-fs_2020_12.pdf. Stockholm; 2020. 
64. Britton T, Ball F, Trapman P. A mathematical model reveals the influence of population 

heterogeneity on herd immunity to SARS-CoV-2. Science. 2020;369(6505):846-9. 

65. Gomes MGM, Corder RM, King JG, Langwig KE, Souto-Maior C, Carneiro J, et al. Individual 

variation in susceptibility or exposure to SARS-CoV-2 lowers the herd immunity threshold. 

medRxiv. 2020. 

66. Lourenco J, Pinotti F, Thompson C, Gupta S. The impact of host resistance on cumulative 

mortality and the threshold of herd immunity for SARS-CoV-2. medRxiv. 

2020:2020.07.15.20154294. 

67. Stephens DS, McElrath MJ. COVID-19 and the Path to Immunity. JAMA. 2020;324(13):1279-81. 

 

Jo
urn

al 
Pre-

pro
of



Disclosures 
The authors report no competing interests.   
Funding 
No funding was received for this work. 
License  
The Corresponding Author grants on behalf of all authors, a worldwide license to publishers and 
licensees for this work.  
Author Contributions 
The article was conceptualized by SB and MK who also synthesized data.  RC, RGP, SG, SM 
led the writing of certain sections of the manuscript as well as providing critical feedback on 
previously drafted sections.  All authors reviewed and agreed upon the final version of the 
manuscript.  This assessment represents the views of the authors and not official positions of 
their employers. 
 

 

Jo
urn

al 
Pre-

pro
of


