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Country/Region Study Period N 
Assay  

Sensitivity/ 
Specificity 

Unadjusted 
Prevalence 

(%) 

Adjusted 
Prevalence 

(%) 
Population Age Source 

Belgium 

03/03/2020 – 05/04/2020 3,910 87.8/99.2% 2.9% 2.4% a General 0-101 36 
20/04/2020 – 26/04/2020 3,397 87.8/99.2% 6.0% 6.0% a General 0-101 36 
18/05/2020 – 25/05/2020 3,242 87.8/99.2% 6.9% 7.0% a General 0-101 36 
08/06/2020 – 13/06/2020 2,960 87.8/99.2% 5.5% 5.4% a General 0-101 36 
29/06/2020 – 03/07/2020 3,023 87.8/99.2% 4.5% 4.3% a General 0-101 36 
14/04/2020 – 16/04/2020 900 - 4.8% - Blood donors 18-75 37 
27/04/2020 – 29/04/2020 900 - 4.7% - Blood donors 18-75 37 
11/05/2020 – 13/05/2020 900 - 4.7% - Blood donors 18-75 37 
25/05/2020 – 27/05/2020 900 - 5.1% - Blood donors 18-75 37 
08/06/2020 – 10/06/2020 900 - 4.3% - Blood donors 18-75 37 

Czech Republic 23/04/2020 – 01/05/2020 26,549 95.0/100% 0.4% 0.4% General 18-89 38 

Denmark 

06/04/2020 – 08/04/2020 4,072 82.6/99.5% 1.7%b 1.5% Blood donors 17-69 39,40 
14/04/2020 – 19/04/2020 5,326 82.6/99.5% 2.1% b 1.9% Blood donors 17-69 39,40 
20/04/2020 – 26/04/2020 5,820 82.6/99.5% 1.8% b 1.6% Blood donors 17-69 39,40 
27/04/2020 – 03/05/2020 5,422 82.6/99.5% 2.5% b 2.4% Blood donors 17-69 39,40 

England 26/04/2020 – 13/06/2020 1,757 99.1/99.0% 6.3% b 5.4% General 16+ 41 
20/06/2020 – 13/07/2020 109,07

 
84.4/98.6% 5.1% 6.0%a General 18+ 42 

Finland 

13/04/2020 – 19/04/2020 362 100/100% 0.3% 0.3% General 18-69 43 
20/04/2020 – 26/04/2020 674 100/100% 0.3% 0.3% General 18-69 43 
27/04/2020 – 03/05/2020 426 100/100% 0.5% 0.5% General 18-69 43 
04/05/2020 – 10/05/2020 514 100/100% 0.0% 0.0% General 18-69 43 
11/05/2020 – 17/05/2020 401 100/100% 0.3% 0.3% General 18-69 43 
18/05/2020 – 24/05/2020 210 100/100% 0.5% 0.5% General 18-69 43 
25/05/2020 – 31/05/2020 178 100/100% 0.0% 0.0% General 18-69 43 
01/06/2020 – 07/06/2020 214 100/100% 0.5% 0.5% General 18-69 43 

France 11/05/2020 – 17/05/2020 3,529 90.5/100% 4.5% b 4.9% General 0+ 44 
Geneva 06/04/2020 – 10/04/2020 341 93.0/100% 3.5% 4.8%a General 5+ 8 
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14/04/2020 – 17/04/2020 469 93.0/100% 6.0% 8.5% a General 5+ 8 
20/04/2020 – 24/04/2020 577 93.0/100% 10.6% 10.9% a General 5+ 8 
27/04/2020 – 02/05/2020 604 93.0/100% 6.0% 6.6% a General 5+ 8 
04/05/2020 – 09/05/2020 775 93.0/100% 10.6% 10.8% a General 5+ 8 

Hungary 01/05/2020 – 16/05/2020 10,406 92.7/99.9% 0.7% 0.6% General 14+ 45 
Italy 25/05/2020 – 15/07/2020 64,660 92.7/99.9% 2.5% 2.6% General 0+ 46 

Kenya 30/04/2020 – 16/06/2020 3,098 83.0/99.0% 5.6% 5.2% a Blood donors 15-64 47 
Luxembourg 15/04/2020 – 05/05/2020 1,862 85.7/99.5% 1.6% 1.3%a General 18-79 48 

Netherlands 
01/04/2020 – 15/04/2020 7,361 86.0/99.6% 3.1% 2.7% Blood donors 18-72 49 
01/04/2020 – 17/04/2020 2,096 85.0/99.0% 3.6% 3.1% General 2+ 50 
11/05/2020 – 18/05/2020 7,150 98.7/99.6% 5.9% 5.6% Blood donors 18-72 51 

New York City 19/04/2020 – 28/04/2020 5,946 87.9/99.8% 22.2% 22.7%a General 18+ 9 
New York State 19/04/2020 – 28/04/2020 15,101 87.9/99.8% 12.5% 14.0%a General 18+ 9 

Portugal 21/05/2020 – 08/07/2020 2,301 93.0/99.6% 2.9% 2.7% General 1+ 52 

Rio de Janeiro 
14/04/2020 – 18/04/2020 1,565 85.0/99.0% 1.7% 2.8%a Blood donors 18-69 53 
19/04/2020 – 23/04/2020 623 85.0/99.0% 3.2% 4.5%a Blood donors 18-69 53 
24/04/2020 – 27/04/2020 669 85.0/99.0% 4.3% 5.3%a Blood donors 18-69 53 

Scotland 

17/03/2020 – 17/03/2020 500 94.1/100% 0.0% 0.0% Blood donors 18-75 54 
21/03/2020 – 23/03/2020 500 94.1/100% 1.2% 1.3% Blood donors 18-75 54 
20/04/2020 – 26/04/2020 443 - - 6.8% General 0+ 55 
27/04/2020 – 03/05/2020 543 - - 4.3% General 0+ 55 
04/05/2020 – 10/05/2020 530 - - 3.1% General 0+ 55 
11/05/2020 – 17/05/2020 521 - - 2.6% General 0+ 55 
18/05/2020 – 24/05/2020 547 - - 1.9% General 0+ 55 
25/05/2020 – 30/05/2020 527 - - 2.9% General 0+ 55 
01/06/2020 – 07/06/2020 544 - - 3.7% General 0+ 55 
08/06/2020 – 14/06/2020 553 - - 5.2% General 0+ 55 
15/06/2020 – 21/06/2020 536 - - 4.4% General 0+ 55 

Slovenia 10/04/2020 – 10/04/2020 1,318 92.0/99.0% 3.1% 2.3% General 0-99 56 
Spain 27/04/2020 – 11/05/2020 51,958 100/99.9% 4.6% 4.5% General 0+ 7 

Swedenc 20/04/2020 – 26/04/2020 1,200 98.9/99.4% 5.7% b 5.2% Hospital 
 

0-95 57 
27/04/2020 – 03/05/2020 1,200 98.9/99.4% 4.6% b 4.1% Hospital 

 
0-95 57 
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04/05/2020 – 10/05/2020 1,200 98.9/99.4% 4.6% b 4.1% Hospital 
 

0-95 57 
11/05/2020 – 17/05/2020 1,200 98.9/99.4% 5.1% b 4.6% Hospital 

 
0-95 57 

18/05/2020 – 24/05/2020 1,200 98.9/99.4% 5.9% b 5.4% Hospital 
 

0-95 57 
25/05/2020 – 31/05/2020 1,200 98.9/99.4% 6.1% b 5.6% Hospital 

 
0-95 57 

01/06/2020 – 07/06/2020 1,200 98.9/99.4% 7.5% b 7.0% Hospital 
 

0-95 57 
08/06/2020 – 14/06/2020 1,200 98.9/99.4% 6.1% b 5.6% Hospital 

 
0-95 57 

20/04/2020 – 26/04/2020 400 98.9/99.4% 1.2% b 0.6% Blood donors 18-75 57 
27/04/2020 – 03/05/2020 400 98.9/99.4% 3.2% b 2.6% Blood donors 18-75 57 
04/05/2020 – 10/05/2020 400 98.9/99.4% 3.5% b 2.9% Blood donors 18-75 57 
11/05/2020 – 17/05/2020 400 98.9/99.4% 5.7% b 5.2% Blood donors 18-75 57 
18/05/2020 – 24/05/2020 400 98.9/99.4% 5.6% b 5.1% Blood donors 18-75 57 
25/05/2020 – 31/05/2020 400 98.9/99.4% 4.6% b 4.1% Blood donors 18-75 57 
01/06/2020 – 07/06/2020 400 98.9/99.4% 5.7% b 5.2% Blood donors 18-75 57 
08/06/2020 – 14/06/2020 400 98.9/99.4% 7.8% b 7.1% Blood donors 18-75 57 

Table S1. Seroprevalence studies. 

a Estimates are additionally adjusted for population demographics. b Unadjusted seroprevalence values were calculated using the 
reported values of assay sensitivity and specificity. c The number of samples is reported as approximately 1,200 samples per week and 
400 per week in the case of blood donor samples57. As the exact sample sizes per week are not reported we assume these to be the 
exact number of samples.  
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Supplementary Methods 

S1. Relative risk of COVID-19 death by age 

To explore the risk of reported COVID-19 death by age in each country age-specific relative 
risks (RR) of death were calculated as shown in equation 1, where 𝐷𝐷𝑐𝑐,𝑎𝑎 and 𝑁𝑁𝑐𝑐,𝑎𝑎 are the country 
and age-specific number of deaths and population size, respectively. The age-group 55-59 was 
chosen as the preferential reference group as it is less likely to be influenced by deaths associated 
with outbreaks in nursing home settings. As the reported age-groups varied by country, the age 
group with an upper bound of 59 was chosen as the reference group where possible. Where this 
was not an available age-group, the age-group with an upper bound of 64 was selected as the 
reference.  

 

[Equation 1] 

 

S2. Inferring IFR estimates amongst ≥65s 

We fit our model exclusively to deaths <65 years. We use age-specific death data for England, 
reported by the Office of National Statistics (ONS)30, to derive IFR estimates for age groups ≥65, 
explicitly excluding age-specific nursing home deaths and assuming a baseline relative infection 
attack rate of 0.7 for those aged 65+ relative to individuals aged <65 as shown in Equation 2.  

 

[Equation 2] 

Here, 𝐷𝐷𝑎𝑎,𝑠𝑠 is the number of age and sex-specific non-nursing home COVID-19 deaths, 𝑁𝑁𝑎𝑎,𝑠𝑠is the 
age and sex-specific population size, 𝛬𝛬 is the cumulative probability of infection and 𝛿𝛿𝑎𝑎is the 
age-specific relative infection attack rate. For 13 additional countries where the proportion of 
COVID-19 deaths attributable to nursing homes had been reported, the age- and sex- specific 
number of non-nursing home COVID-19 deaths were calculated by assuming that all COVID-19 
deaths that occurred in nursing homes were aged 65+ and that the age-sex-distribution of these 
deaths follows the same age-sex-distribution as all COVID-19 deaths ≥65 years. This adjustment 
was applied to each of the 13 countries assuming the cumulative proportions to be constant in 
time (Table S2). In the case of France, deaths that occurred in nursing homes are reported 
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separately to those that occurred in hospital. As minimal proportions of reported hospitalised 
deaths are expected to be attributable to nursing home residents, we treat the reported 
hospitalised deaths in France as non-nursing home deaths. To assess the generalizability of IFRs 
≥65 derived from this data, we apply them to the 13 additional countries and find that they can 
reconstruct the number of non-nursing home deaths relatively well in these countries (Figure 
1C). 

 

Country Date of Reporting % (LTC/Total COVID-19 deaths) 
Denmark3 15/06/2020 35.28% (211/598) 
England41 30/06/2020 30.19% (13,417/44,440) 
Finland58 23/06/2020 44.95% (147/327) 
France59 20/09/2020 33.97% (10,560/31,088) 

Germany3 23/06/2020 39.25% (3,491/8,895) 
Hungary3 02/06/2020 23.87% (127/532) 
Ireland3 22/06/2020 63.25% (1,086/1,717) 

Northern Ireland60 11/09/2020 39.68% (352/887) 
Norway61 14/09/2020 57.49% (142/247) 
Portugal3 09/05/2020 40.00% (450/1125) 
Scotland62 07/09/2020 46.41% (1,966/4,236) 
Sweden3 15/06/2020 47.40% (2,280/4,810) 

Switzerland63 12/05/2020 53.00% (927/1,749) 
Wales26 30/06/2020 28.99% (645/2,225) 

Table S2. The proportion of reported COVID-19 deaths attributable to nursing home/long-term 
care (LTC) settings for 13 countries. 

 

S3. Population IFR estimates and nursing home transmission  

To account for nursing home deaths in the estimation of IFR, we define 2 distinct populations - 
that of nursing home residents, 𝑁𝑁𝑁𝑁𝑁𝑁, and that of the general population excluding nursing home 
residents, 𝑁𝑁𝑔𝑔. For each of these populations we derive single population-weighted IFR values, 
𝐼𝐼𝐼𝐼𝐼𝐼𝑔𝑔 and 𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁  (Figure 4B), using the age and sex-specific IFR estimates produced by the 
ensemble model and the demographic distributions of each population as shown in equations 3 
and 4. 𝐼𝐼𝐼𝐼𝐼𝐼𝑎𝑎,𝑠𝑠 is the age and sex-specific IFR estimates from the ensemble model, 𝛼𝛼𝑎𝑎,𝑠𝑠 is the 
proportion of the population in age group 𝑎𝑎 and sex 𝑠𝑠, and 𝛾𝛾 is the frailty of nursing home 
residents relative to that of the general population of the same age and sex.  

𝐼𝐼𝐼𝐼𝐼𝐼𝑔𝑔 = �𝐼𝐼𝐼𝐼𝐼𝐼𝑎𝑎,𝑠𝑠 ⋅ 𝛼𝛼𝑎𝑎,𝑠𝑠 
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[Equation 3] 

𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁 = 𝛾𝛾 ⋅ ∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝑎𝑎,𝑠𝑠 ⋅ 𝛼𝛼𝑎𝑎,𝑠𝑠                                                        

[Equation 4] 

To demonstrate how varying levels of transmission in nursing home settings can affect estimates 
of IFR (Figure 4C) we apply a simplified calculation of the overall IFR, shown in equation 5. 
Here, the total number of COVID-19 deaths in nursing home settings, 𝐷𝐷𝑁𝑁𝑁𝑁, is varied through 
values of the nursing home infection attack rate, 𝜆𝜆𝑁𝑁𝑁𝑁, and relative frailty, 𝛾𝛾, as shown in 
equation 6, where values of 𝛾𝛾>1 represents increased frailty of nursing home residents relative to 
that of the general population. The total number of COVID-19 deaths in the general population, 
𝐷𝐷𝑔𝑔, the infection attack rate of the general population, 𝜆𝜆𝑔𝑔, and the population sizes of both the 
general and nursing home populations, 𝑁𝑁𝑔𝑔 and 𝑁𝑁𝑁𝑁𝑁𝑁 remain fixed. 

𝐼𝐼𝐼𝐼𝐼𝐼 =  
𝐷𝐷𝑔𝑔 + 𝐷𝐷𝑁𝑁𝑁𝑁

𝜆𝜆𝑔𝑔 ⋅ 𝑁𝑁𝑔𝑔 +  𝜆𝜆𝑁𝑁𝑁𝑁 ⋅ 𝑁𝑁𝑁𝑁𝑁𝑁
 

[Equation 5] 

𝐷𝐷𝑁𝑁𝑁𝑁 = 𝛾𝛾 ⋅ 𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁 ⋅ 𝜆𝜆𝑁𝑁𝑁𝑁 

[Equation 6] 

Using the total number of reported COVID-19 deaths attributed to nursing home residents the 
infection attack rate in nursing home settings can be approximated, shown in Equation 7, under 
different scenarios of the relative frailty of nursing home residents, 𝛾𝛾. 

𝜆𝜆𝑁𝑁𝑁𝑁 = 𝐷𝐷𝑁𝑁𝑁𝑁
𝛾𝛾⋅𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁⋅𝑁𝑁𝑁𝑁𝑁𝑁

       

[Equation 7] 
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Figure S1. Fit to age-specific death data in age groups <65. Coloured bars represent the observed 
age-specific number of deaths in each country (blue=male, red=female, green=both). Black 
points and lines represent the median and 95% credible interval model estimates. 
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Figure S2. Estimates of the proportion seropositive over time. The green line and ribbons 
represent the median and 95% credible interval estimates of the proportion seropositive over 
time. Coloured points and lines represent the proportion seropositive as reported by 
seroprevalence studies and the blue shading shows the timing of each seroprevalence sampling 
period. 
 
 

 
Figure S3. Estimates of the infected population proportion for each country as of the 1st of 
September 2020. Grey shaded dots indicate the median estimates by fitting the model with each 
individual seroprevalence survey. Coloured dots and lines represent the median and 95% 
credible intervals (CrI) estimated by the ensemble model. 
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Figure S4. Sensitivity analyses regarding delays from infection-to-seroconversion and waning 
seropositivity over time. (A) Cumulative probability density functions for the delay between 
infection-to-seroconversion, obtained by varying the mean times from onset-to-seroconversion of 
5, 10, 15 and 20 days. (B) Model estimates of the population IFR for France under different 
assumptions regarding the mean time from onset-to-seroconversion. (C) Model estimates of the 
population IFR for France under different assumed exponential decays in seroconversions over 
time (no decay, 1% decay per month and 5% decay per month).  
 
 
 

 
Figure S5. Seroprevalence data and IFR estimates. (A) Relationship between observed minus 
expected seroprevalence, as estimated by the ensemble model, with the mean delay from 
infection to time of seroprevalence sampling. (B) Median model estimates of France population 
IFR derived from separately fitting individual seroprevalence survey data adjusted and 
unadjusted for assay performance. Black dashed line represents values of x=y. 
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Figure S6. Blood Donor Serostudies. Estimated and reported seroprevalence over time in 
countries where both blood donor and general population seroprevalence surveys were 
conducted. Green line and ribbon indicate the median and 95% credible interval estimates of the 
ensemble model. Grey dashed lines and ribbons indicate the median and 95% credible interval 
model estimates derived from separately fitting to individual serostudies. Blue shading represents 
the timing of sampling of each reported seroprevalence estimate. Dots and lines show the mean 
and 95% binomial confidence intervals of the reported seroprevalence, where black represents 
studies conducted amongst the general population and orange represents studies conducted in 
blood donor samples.  
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Figure S7. Infection estimate comparison. Comparison of ensemble model estimates of the 
proportion infected to those of other modelling efforts that use additional metrics of epidemic 
size13,20,21. Green lines and ribbons indicate the median and 95% credible interval estimates of the 
ensemble model. Coloured points and lines represent the central estimates and their associated 
uncertainty reported by external analyses. 
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Figure S8. Varying attack rates in >65s. Observed minus expected incidence of deaths aged 60 or 
65+, per 100,000 population, by country under different assumptions of the relative infection 
attack rate (AR) amongst over 65s. 
 
 

 
Figure S9. Age-specific attack rate sensitivity. Ensemble age- and sex-specific IFR estimates. 
Points and lines indicate median and 95% credible interval ensemble IFR estimates assuming 
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equal attack rates amongst <65 year olds and a relative attack rate of 0.7 for individuals aged 65+ 
(baseline scenario); equal attack rates across all ages (scenario 2); relative attack rates of 1.5 for 
20-40 year olds and 0.7 for 65+ (scenario 3); relative attack rates of 0.6 for 0-20 year olds and 
0.7 for 65+ (scenario 4); and relative attack rates of 0.6 for 0-20 year olds, 1.5 for 20-40 year 
olds and 0.7 for 65+ (scenario 5).  
 
 

 
Figure S10. Age-specific seroprevalence data from 8 serostudies7–9,42,46,47,52,57, plotted at the age-
group mid-points. 
 

Age 
Group 

Male 
Median% (95%CrI) 

[Individual serostudy range] 

Female 
Median% (95%CrI) 

[Individual serostudy range] 

Mean  
Median% (95%CrI) 

[Individual serostudy range] 

0-4 
0.003 (0.002-0.004) 

 [0.001-0.006] 
0.003 (0.002-0.003)  

[0.001-0.005] 
0.003 (0.002-0.003) 

[0.001-0.006] 

5-9 
0.001 (0.000-0.001)  

[0.000-0.001] 
0.001 (0.000-0.001)  

[0.000-0.001] 
0.001 (0.000-0.001) 

[0.000-0.001] 

10-14 0.001 (0.001-0.002)  
[0.000-0.002] 

0.001 (0.000-0.001) 
 [0.000-0.001] 

0.001 (0.001-0.001)  
[0.000-0.002] 

15-19 
0.003 (0.002-0.003)  

[0.001-0.005] 
0.002 (0.002-0.003)  

[0.001-0.005] 
0.003 (0.002-0.003)  

[0.001-0.005] 

20-24 0.008 (0.007-0.009)  
[0.002-0.015] 

0.005 (0.004-0.006)  
[0.002-0.010] 

0.006 (0.005-0.008)  
[0.002-0.012] 

25-29 
0.017 (0.014-0.020)  

[0.005-0.032] 
0.009 (0.008-0.011) 

 [0.003-0.018] 
0.013 (0.011-0.015)  

[0.004-0.025] 
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30-34 
0.033 (0.028-0.038)  

[0.010-0.062] 
0.015 (0.013-0.018)  

[0.005-0.030] 
0.024 (0.021-0.028)  

[0.007-0.046] 

35-39 0.056 (0.048-0.065)  
[0.017-0.105] 

0.025 (0.021-0.029)  
[0.008-0.048] 

0.040 (0.034-0.047)  
[0.012-0.077] 

40-44 
0.106 (0.091-0.123)  

[0.032-0.198] 
0.044 (0.038-0.051) 

 [0.013-0.083] 
0.075 (0.064-0.087)  

[0.022-0.140] 

45-49 
0.168 (0.144-0.195)  

[0.050-0.315] 
0.073 (0.063-0.085)  

[0.022-0.140] 
0.121 (0.104-0.140)  

[0.036-0.227] 

50-54 0.291 (0.250-0.336)  
[0.087-0.545] 

0.123 (0.105-0.142) 
 [0.037-0.231] 

0.207 (0.177-0.239)  
[0.062-0.388] 

55-59 
0.448 (0.384-0.518) 

 [0.134-0.838] 
0.197 (0.169-0.228)  

[0.060-0.372] 
0.323 (0.277-0.373)  

[0.097-0.605] 

60-64 0.595 (0.511-0.688) 
 [0.180-1.122] 

0.318 (0.273-0.367)  
[0.096-0.598] 

0.456 (0.392-0.527)  
[0.138-0.860] 

65-69 
1.452 (1.244-1.680)  

[0.436-2.723] 
0.698 (0.598-0.807)  

[0.209-1.308] 
1.075 (0.921-1.244)  

[0.323-2.016] 

70-74 
2.307 (1.976-2.668)  

[0.692-4.325] 
1.042 (0.893-1.206)  

[0.313-1.954] 
1.674 (1.435-1.937)  

[0.502-3.139] 

75-79 4.260 (3.651-4.929)  
[1.279-7.988] 

2.145 (1.838-2.482)  
[0.644-4.022] 

3.203 (2.744-3.705)  
[0.961-6.005] 

80+ 
10.825 (9.276-12.523)  

[3.249-20.297] 
5.759 (4.935-6.662)  

[1.728-10.798] 
8.292 (7.105-9.593)  

[2.488-15.547] 
 
Table S3. Ensemble model age- and sex-specific infection fatality ratio estimates and the 
respective ranges suggested by individual national-level seroprevalence surveys. 
 

 
 
 
 
 

Country Median% (95%CrI) [Individual serostudy range] 
Algeria 2.19% (1.78-2.71%) [1.17-7.34] 

Argentina 10.51% (9.06-12.31%) [5.62-35.05] 
Austria 0.56% (0.40-0.77%) [0.30-1.87] 

Bangladesh 4.18% (3.50-5.03%) [2.22-13.86] 
Belgium 5.96% (5.12-7.01%) [3.15-19.66] 
Canada 1.40% (1.16-1.68%) [0.74-4.64] 
Chile 18.94% (16.29-22.23%) [10.06-63.12] 
China 0.09% (0.08-0.11%) [0.05-0.31] 

Colombia 25.39% (20.91-30.96%) [13.48-84.55] 
Czech Republic 0.46% (0.32-0.64%) [0.24-1.51] 
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Denmark 0.69% (0.43-1.05%) [0.28-1.76] 
Dominican Republic 16.25% (13.23-19.97%) [8.51-53.51] 

Ecuador 44.72% (38.48-52.40%) [23.84-149.16] 
England 10.97% (9.48-12.80%) [5.85-36.56] 
Finland 0.68% (0.43-1.00%) [0.31-1.91] 
France 3.95% (3.38-4.63%) [2.10-13.12] 

Germany 0.90% (0.76-1.08%) [0.48-3.02] 
Greece 0.65% (0.49-0.86%) [0.36-2.18] 

Hungary 1.18% (0.92-1.5%) [0.63-3.93] 
Indonesia 4.03% (3.48-4.70%) [2.16-13.44] 

Ireland 3.12% (2.46-3.94%) [1.65-10.30] 
Italy 4.45% (3.82-5.21%) [2.37-14.79] 
Japan 0.10% (0.07-0.13%) [0.05-0.33] 
Kenya 2.36% (1.90-2.91%) [1.24-12.89] 

Luxembourg 0.99% (0.31-2.26%) [0.39-2.29] 
Mexico 49.58% (42.92-57.76%) [26.34-164.45] 

Netherlands 2.49% (2.09-2.98%) [1.31-8.14] 
Northern Ireland 4.31% (3.22-5.72%) [2.29-14.35] 

Norway 0.43% (0.23-0.73%) [0.23-1.42] 
Pakistan 3.94% (3.35-4.68%) [2.10-13.07] 
Panama 31.45% (25.65-38.44%) [16.69-104.53] 

Peru 62.44% (54.07-72.90%) [33.13-207.20] 
Philippines 3.71% (3.19-4.34%) [1.93-12.24] 

Poland 1.04% (0.85-1.27%) [0.56-3.47] 
Portugal 1.48% (1.15-1.90%) [0.78-4.85] 

Republic of Korea 0.06% (0.04-0.09%) [0.03-0.21] 
Scotland 7.51% (6.45-8.85%) [4.35-27.23] 
Slovenia 0.34% (0.14-0.67%) [0.15-0.93] 

South Africa 28.35% (24.31-33.34%) [15.09-94.01] 
Spain 5.33% (4.58-6.27%) [2.83-17.72] 

Sweden 4.90% (4.15-5.78%) [2.41-15.11] 
Switzerland 1.09% (0.81-1.46%) [0.58-3.61] 

Thailand 0.08% (0.05-0.11%) [0.04-0.26] 
USA 14.37% (12.44-16.77%) [7.64-47.77] 

Wales 8.67% (7.13-10.59%) [4.61-28.69] 
Table S4. Ensemble model estimates of infected population proportions as of the 1st of 
September 2020 and the respective ranges suggested by individual national-level seroprevalence 
surveys. 
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Figure S11. Age-specific mortality rates per 100,000 population in 22 countries from the Human 
Mortality Database64. Grey lines indicate weekly mortality rates for all available years prior to 
2020 and the red line represents weekly mortality rates in 2020.  
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Figure S12. Age-specific excess mortality in 2020 as compared to the average of previous years 
for the same time period64. Coloured points show mortality rates as compared to the same time 
period in 2019 (coral), 2015-2019 (green) and all previous years (blue). Black dashed lines 
indicate values of zero excess deaths.  
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