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Heterogeneities in disease across space & time

Spatial patterns of disease

reported COVID cases/100k annual influenza activity

Seasonality of respiratory viruses

NYT CDC 13

https://www.nytimes.com/interactive/2023/us/covid-cases.html
https://www.cdc.gov/flu/whats-new/flu-summary-2023-2024.html


Data on contact network structure is limited 

Sample size (n)
2000

4000

6000

8000

Study period
pandemic

pre−pandemic

national

Studies that do exist are 
small and brief…

…which prohibits us 
from analyzing behavior 
at fine spatial and long 
temporal scales

each dot is a study & its location
14
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Estimate mean degree & population degree heterogeneity 
at fine spatial & temporal scales
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Zack SussweinWe want fine spatial & temporal estimates of contact rates

But low sample sizes in some locations + temporal noise make this hard

We use Generalized Additive Models (GAMs)
• Create smooth temporal trend
• Allow counties within a state to share                                

information (hierarchical)

Output: county-week estimates of mean non-household degree
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Degree varied spatially during the pandemic
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national case incidence

Degree varied temporally during the pandemic
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What factors are driving pandemic behavior change?

behavior ~ measured risk + perceived risk + policy + control variables

weather demography

incomepopn. density essential workers
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Casey Woika

What factors are driving pandemic behavior change?

behavior ~ measured risk + perceived risk + policy + control variables

We use Integrated Nested Laplace Approximation (INLA) models
• Can handle spatial and temporal autocorrelation

Output: estimated effects of each factor on county mean degree

weather demography

incomepopn. density essential workers

education

Sep 2020 – Jan 2021 10
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Do our data follow these predictions? 
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