
Supplementary Materials 

Estimation of Epidemiological Parameters  

Parameters are estimated from the literature and the sources for this are outlined in Table 1. The 

basic reproduction number, R0, was gathered from a systematic review for which the average 

value was 3.1 and the range of values was 1.9 – 6.5.[1] The infection rate for symptomatic 

transmissions, 𝛽! was calculated using the 𝑅" of COVID-19 divided by the infectious period for 

mild/asymptomatic cases and moderate/severe cases, respectively, taken from.[2–4] The 

asymptomatic rate in Wanzhou District, China was 20.8%,[5] this gave a value of  0.792  for the 

asymptomatic rate, the upper bound of 0.815 (asymptomatic rate of 18.5%) is taken from the 

Diamond Princess cruise ship[6] and the lower bound of 0.568 is taken from the Italian town of 

Vo,[7] where the asymptomatic rate was 43.2%. The infection rate for symptomatic infection, 

𝛽!, was calculated using R0 and the infectious period assumed from other coronaviruses of 5 

days [4]. The reduction in infection rate for asymptomatic patients, 𝛼, was based a model fitted 

to data from Wuhan.[8] The clearance rate for asymptomatic infection, 𝛾!, is calculated as the 

inverse of the infectious period which has an upper bound of 3.48 days, according to data 

collected in China,[8] a lower bound of 19 days using data on the viral load in asymptomatic 

patients[5] and the main value is the central point between the two. The clearance rate for 

symptomatic non-severe and severe cases, 𝛾# and 𝛾$, is the inverse of the infectious period, 

which was estimated as 5 to 7 days[9,10] and 3 to 7 days[11] in the literature. The incubation 

rate, 𝜇, was the inverse of the incubation time which averaged 4.8 days, and ranged from 1 to 14 

days[12,13]. The severe case fatality rate, 𝛿, ranges from 20.9 percent[14], in South Africa, to 28 

percent in China[15]. The relative increase in progression to severe disease in those with 

HIV/AIDS and/or TB, 𝜅, was assumed to be 2.14 (1.1-2.7) using estimates from South 

Africa.[14,16] 
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Supplementary Figures 

 

Figure S1 Projected severe infections over time when parameters are normalized for the age 

distribution of the population in each country. Areas shaded in grey denote lockdown duration. 
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Figure S2. Projected peak infections and peak severe infections when parameters are normalized 

for the age distribution of the population in each country. Areas shaded in grey denote lockdown 

duration. 
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Figure S3. Projected peak severe infections and peak severe infections when parameters are 

normalized for the age distribution of the population in each country. Areas shaded in grey 

denote lockdown duration. 
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Figure S4. Peak number of infections by country under the baseline scenario, parameters 

adjusted by age only. 
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Figure S5. Peak number of severe infections by country under the baseline scenario, parameters 

adjusted by age only. 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2020-044149:e044149. 11 2021;BMJ Open, et al. Frost I



 

Figure S6. Peak number of infections by country with a moderate lockdown (Scenario 1), 

parameters adjusted by age only. 
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Figure S7. Peak number of severe infections by country with a moderate lockdown (Scenario 1), 

parameters adjusted by age only. 
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Figure S8. Peak number of infections by country with a hard lockdown (Scenario 2), parameters 

adjusted by age only. 
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Figure S9. Peak number of severe infections by country with a hard lockdown (Scenario 2), 

parameters adjusted by age only. 
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Figure S10. Peak number of infections by country with a hard lockdown followed by further 

measures such as social distancing (Scenario 3), parameters adjusted by age only. 
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Figure S11. Peak number of severe infections by country with a hard lockdown followed by 

further measures such as social distancing (Scenario 3), parameters adjusted by age only. 
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Figure S12. Projected severe infections over time when parameters are normalized for the age 

distribution of the population in each country and the fraction of the under 70-year-old 

population with HIV/AIDS and or TB. Areas shaded in grey denote lockdown duration. 
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Figure S13. Peak number of infections by country under the baseline scenario, parameters 

adjusted by age and fraction of the under 70-year-old population with TB and/or HIV/AIDS. 
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Figure S14. Peak number of severe infections by country under the baseline scenario, parameters 

adjusted by age and fraction of the under 70-year-old population with TB and/or HIV/AIDS. 
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Figure S15. Peak number of infections by country with a moderate lockdown (Scenario 1), 

parameters adjusted by age and fraction of the under 70-year-old population with TB and/or 

HIV/AIDS. 
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Figure S16. Peak number of severe infections by country with a moderate lockdown (Scenario 

1), parameters adjusted by age and fraction of the under 70-year-old population with TB and/or 

HIV/AIDS. 
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Figure S17. Peak number of infections by country with a hard lockdown (Scenario 2), parameters 

adjusted by age and fraction of the under 70-year-old population with TB and/or HIV/AIDS. 
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Figure S18. Peak number of severe infections by country with a hard lockdown (Scenario 2), 

parameters adjusted by age and fraction of the under 70-year-old population with TB and/or 

HIV/AIDS. 
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Figure S19. Peak number of infections by country with a hard lockdown followed by further 

measures such as social distancing (Scenario 3), parameters adjusted by age only. 
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Figure S20. Peak number of severe infections by country with a hard lockdown followed by 

further measures such as social distancing (Scenario 3), parameters adjusted by age only. 
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Figure S21. Projected peak infections and peak severe infections when parameters are 

normalized for the age distribution of the population in each country and the fraction of the under 

70-year-old population with HIV/AIDS and or TB. Areas shaded in grey denote lockdown 

duration. 
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Figure S22. Projected peak severe infections and peak severe infections when parameters are 

normalized for the age distribution of the population in each country and the fraction of the under 

70-year-old population with HIV/AIDS and or TB. Areas shaded in grey denote lockdown 

duration. 
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