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Goals 

•  Introduce the use of models for study 
design 



Topics 

•  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 levels Estimation 

•  Projection and forecasting of expected future trends Prediction 

•  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 



Nested Research Questions 

How effective is X 
at achieving Y? 

What approach should I use to 
determine the effectiveness of X at 

achieving Y? 



Research Questions 

•  What type of experimental or 
observational approach will give me the 
clearest answer? 

•  For a given approach,  
– how big does the study need to be? 
– what statistical method/s are appropriate for 

analyzing the data? 
•  (How) did the design or analysis of a 

specific study bias the study’s results? 
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Model Worlds for Study Design 



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 



Example: Bellan et al. 2015 
1.  Fit epidemic declines with decay model. 
2.  Simulate stochastic epidemic projections 

3.  Simulate trial population with risk determined by 
projections. 

4.  Simulate vaccine trial design. 

5.  Analyze data. 

× 2000 for each scenario 
False Positive Rate: If vaccine does not affect Ebola risk, proportion of times we 

incorrectly conclude it does. 
Statistical Power: If vaccine is efficacious, proportion of times we conclude it is 

efficacious 



Summary 

•  Models for study design 
– address research questions that focus on 

what (experimental) approach will give the 
most accurate answer 

– usually look at statistical power and 
sometimes other outcomes such as validity 

– may be framed generally or specific to a 
particular setting 

– always have some stochastic component 
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