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Some overarching research questions 

  How does the nature of social 
interactions within a small 
community influence infectious 
disease spread? 
  Impact of age and sex differences 

  Occupational differences 

  Household size and composition 

  Visiting patterns 

  How might modern medical 
practices have influenced recent 
disease patterns in comparison 
with those of the past? 

  How do the epidemic experiences 
of very small and dispersed 
communities (with their highly 
localized interactions) differ from 
those of large, urbanized 
communities? 



Newfoundland 



General characteristics of the 1918 flu epidemic 

  Total global mortality estimated at 
50,000,000 or more 

  Worldwide mortality rate averaged 
2.5-5 deaths per 1000 population, but 
highly variable with a range of < 1 to 
nearly 800 deaths per 1000 

  Global spread clearly associated with 
troop movements at the end of WWI 

  Mortality high for all ages; young 
adults especially hard hit relative to 
other flu epidemics 

  Some deaths due to influenza itself; 
many due to pneumonia or other 
secondary infections 



Data sources 

  Death records for 1918-1920 from the provincial 
archives (“The Rooms”) 
  Name, date of death, place of death, cause of death, birth 

date, birth place, sex, age, etc. 
  1229 flu deaths, 825 deaths from pneumonia and related 

conditions 

  Hospital records from the Charles S. Curtis Memorial 
Hospital in St. Anthony 

  Census data and other vital statistics 
  Newspaper accounts of the epidemic 
  Government correspondence and other 

miscellaneous information 



The Modeling Process 

Identify research  
questions 

Collect relevant data Identify events or processes 
 that cause state changes 

Assign values, build  
functional relationships 

Run the model 
Sensitivity testing 

Modify the model 

Single parameter set 

Evaluate 

Move to next stage 

Is the model  
adequate? 

No 

Yes 



Why use a mathematical/computer model? 

  Allow for “experimentation” on human populations that would be 
impossible or unethical in the real world. 

  Help to understand conditions under which infectious diseases 
emerge and spread across a landscape. 

  Focus research efforts on factors most likely to have a significant 
impact on patterns of epidemic spread. 

  Identify critical areas with insufficient data. 

  Can be used to evaluate the efficacy of potential control strategies 
before attempting costly and/or risky field trials. 



Can be divided into 
subgroups if needed for a 
particular disease 
(e.g., pertussis, AIDS) 

Susceptible Infectious Recovered 
transmission recovery 

      contact (social) 
                 + 
transmission (biological) 

Assumed to 
occur at 
constant rate 

SIR - A Basic Epidemic Model  



Using agent-based models to understand the spread of 
infectious diseases in Newfoundland 

•  Each simulation begins with a single 
case chosen randomly 

•  Simulations run for 200 time units (100 
days) 



Present activities 

  Sensitivity analyses 
  Single and multiple variable analyses for random mixing model 

  Single variable analyses and one dual variable analysis of partial 
directed movement model 



  Model to be used as a base for future research 
with linked communities, other diseases, and/
or other populations 
  Multiple communities within Newfoundland to study 

geographic spread 
  Other infectious diseases – typhoid, malaria, 

smallpox, etc. 
  California Mission Period 
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