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Informing Decisions for Strategic Response Planning
Map out interdependencies and 

provide scientific and practical evidence to
support complex decision-making

Simulations and Evaluations
Investigating different simulation scenarios and

projecting optimal utilization of public health resources
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Agent-Based Modelling – ABM 
• An integrative modelling framework that can 

identify network of individuals’ interactions, 
and describe plausible dynamics of disease 
spread in the in silico population

• Test different hypotheses related to 
attributes of gents, and investigate how 
macro phenomena emerge from micro level 
behaviours among a heterogeneous set of 
interacting agents

• ABM frameworks enable planners and policy 
makers to identify a wide spectrum of 
outcomes related to different public health 
intervention strategies

Objectives
• Develop quantitative methodologies that 

integrate modelling and surveillance, and 
allow for the incorporation of information 
and data in the real-time event of 
emerging diseases

• Develop policy decision-support tools for 
evaluating the synergistic effects of 
different public health intervention 
strategies using quantitative methods

Application: Influenza in Remote 
and  Isolated Communities
• The 2009 influenza H1N1 pandemic 

disproportionately affected several remote 
and isolated Canadian communities, 
including Aboriginal people

• An agent-based model of a small remote 
community in northern Manitoba was 
simulated to qualitatively study the impact 
of demographic variables on disease spread

• The model captured population profiles of  
household structure and age distribution, 
and investigated school closure and 
scenarios for priority groups for vaccination 

Public Health Challenges
• Emerging infectious diseases are, by 

definition, novel in type, scope and/or 
distribution, and therefore pose a particular 
challenge to decision-makers

• How to best control emerging diseases 
remains an important public health policy 
issue at the dawn of the 21st century

• Decisions related to the optimal use of 
health resources and implementation of 
community-specific intervention strategies 
must be made quickly and in the face of 
substantial uncertainty

Public Health Implications
• In population settings with crowded living 

conditions and multigenerational family 
units, the age distribution of population can 
significantly influence the outcome of 
disease spread and the impact of 
intervention measures

• In non-crowding settings with a low average 
number of persons per household, the 
protection of young individuals is a key 
factor in minimizing disease burden, 
regardless of the population age distribution

• Re-active school closure has the potential to 
reduce the overall attack rate, but may 
increase the rates of secondary household 
transmission in crowded settings

• Optimal intervention strategies for remote 
and indigenous communities should include 
specific social and demographic complexities 
of these communities
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