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Goals

• Define and discuss uses of applied 
epidemiological modelling

• Introduce our conceptual framework for 
applied modelling
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Applied Epi. Modelling

The use of simplification to 
represent the key components 
of something you’re trying to 

understand more clearly  

Related to the distribution 
and determinants of health-

related states and events

For application to the real 
world
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Applied Epi. Modelling

• Improving understanding of the dynamics of health and disease
• Translation of results into decision-making and communication tools

Insight

• Improving measurement and interpretation of key health indicators at 
the population and individual levelsEstimation

• Projection and forecasting of expected future trendsPrediction

• Guiding study design and intervention roll-out
• Informing decisions through analysis and comparison of policy scenarios

Planning

• Evaluating the impact of public health interventions
• Assessing risk of future public health events

Assessment
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Goals

• Define and discuss uses of applied 
epidemiological modelling

• Introduce our conceptual framework for 
applied modelling
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REAL WORLD MODEL WORLD MODEL

abstraction implementation

understandinginterpretation

https://doi.org/10.6084/m9.figshare.5044606.v3
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Model Worlds

• A model world is an abstraction of the 
real world that specifies essential 
features and assumptions

• A mathematical model is formal 
description of the assumptions that 
define a model world
• We know exactly what assumptions we’ve made, and we can 

follow those assumptions to their logical conclusions to 
address research questions
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Example: Bellan et al. 2015

Sierra Leone

Liberia

Guinea

What clinical trial design should 
be used in Sierra Leone to 

evaluate the efficacy of an Ebola 
vaccine?

Options: SWCRT or RCT with 
phased vaccine roll-out

Model Worlds for Study Design
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REAL WORLD MODEL WORLD MODEL

Model Worlds for Study Design

underlying epidemiological processes
study implementation

observation / measurement processes
approach to data analysis
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Example: Kucharski et al. 2015

How many Ebola cases were 
averted in Sierra Leone as a result 
of increased availability of beds in 

care facilities?

Sierra Leone

Liberia

Guinea

Model Worlds for Impact Evaluation
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REAL WORLD MODEL WORLD MODEL

underlying epidemiological processes
implementation to be evaluated

other factors that may have influenced outcome/s
outcome/s of interest

Model Worlds for Impact Evaluation

MODEL
WITHOUT 

INTERVENTION

MODEL
FITTED TO 

OUTCOME DATA
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REAL WORLD MODEL WORLD MODEL

abstraction implementation

understandinginterpretation

https://doi.org/10.6084/m9.figshare.5044606.v3
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Summary
• Conceptualizing a model world is an 

important step in the modelling process

• Model worlds can be translated into formal 
models; exploring the model gives us a better 
understanding of the model world

• In applied epidemiological modelling, we
interpret our understanding of a model world
to inform real-world public health actions
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