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Key points

• The fundamental public health goal is to avoid overwhelming the hospitals

• And to open schools this Fall

• We do this by reducing transmission

• Transmission will inevitably increase as we reopen unless we put in place 

transmission reduction measures

• Facemasks are an effective way to reduce transmission and may be our best 

tool right now



Outline

• Epidemiology of Transmission – Matthew Bonner

• Compartmental Models – Sarah Mullin

• Erie County Disease Model – Gabriel Anaya



Natural History of Infectious Disease



Infectious Dose and Wearing a Mask

• Infectious Dose: The amount of viral particles taken into the body needed to 

produce and infection.



Source Receptor Model
Source Control: None



Source Receptor Model
Source Control: Asymmetric Mask Protection



Mask Effectiveness



Compartmental Models of Transmission Dynamics and Mask Use



Compartmental Models In Epidemiology
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How do we reduce the force of the infection?

Force of Infection= (𝑷𝒓𝒆𝒔𝒚𝒎𝒑𝒕𝒐𝒎𝒂𝒕𝒊𝒄 + 𝑨𝒔𝒚𝒎𝒑𝒕𝒐𝒎𝒂𝒕𝒊𝒄
+ 𝑺𝒚𝒎𝒑𝒕𝒐𝒎𝒂𝒕𝒊𝒄 + 𝑯𝒐𝒔𝒑𝒊𝒕𝒂𝒍𝒊𝒛𝒆𝒅)

𝜷

𝑵
∗

• We can reduce the force of infection by reducing the transmission 
rate (𝛽) through intervention strategies: government mitigation, 
face masks, standing 6 ft. apart

• For a susceptible person, the rate of coming in contact with 
infected persons depends on their density in the population



Erie County COVID-19 Disease Model
Disease Model with Compartments, Stepwise Social Distancing and Facemask Effect



Erie County COVID-19 Disease Model
Effect of Facemasks



Summary

• The key to controlling the spread of COVID-19 is to control the 

transmission rate (β)

• If we don’t control the spread, we will wind up with overwhelmed 

hospitals, closed schools and/or another lockdown

• Facemasks are an effective method to reduce transmission rate

• They must be used properly!

• They are so effective that mask use will be critical to preventing a 

lockdown this Fall 
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