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Agenda

• Definitions, brief history 

• Example studies 

• Internet, Big Data, and modern information 
management 

• Questions



What is epidemiology? 
• Who 

• What  

• Where  

• When  

• How

My definition: “The study of the 
distribution and determinants of 
disease in different populations” 

Typically “population-based” vs. 
“hospital-based” 

Unit of inference is the “population”



Epidemiology
Epidemiology is the science that studies the patterns, 
causes, and effects of health and disease conditions in 
defined populations. It is the cornerstone of public health, 
and informs policy decisions and evidence-based practice 
by identifying risk factors for disease and targets for 
preventive healthcare. Epidemiologists help with study 
design, collection, and statistical analysis of data, and 
interpretation and dissemination of results (including peer 
review and occasional systematic review). Epidemiology 
has helped develop methodology used in clinical research, 
public health studies, and, to a lesser extent, basic 
research in the biological sciences

Wikipedia



Historical Milestones



Modern Epidemiology



Canonical Themes: 
Bradford Hill Criteria

Strength: A small association does not mean that there is not a causal effect, though the larger the 
association, the more likely that it is causal. 

Consistency: Consistent findings observed by different persons in different places with different 
samples strengthens the likelihood of an effect. 

Specificity: Causation is likely if a very specific population at a specific site and disease with no 
other likely explanation. The more specific an association between a factor and an effect is, the 
bigger the probability of a causal relationship. 

Temporality: The effect has to occur after the cause (and if there is an expected delay between the 
cause and expected effect, then the effect must occur after that delay). 

Biological gradient: Greater exposure should generally lead to greater incidence of the effect. 
However, in some cases, the mere presence of the factor can trigger the effect. In other cases, an 
inverse proportion is observed: greater exposure leads to lower incidence. 

Plausibility: A plausible mechanism between cause and effect is helpful (but Hill noted that 
knowledge of the mechanism is limited by current knowledge). 

Coherence: Coherence between epidemiological and laboratory findings increases the likelihood of 
an effect. However, Hill noted that "... lack of such [laboratory] evidence cannot nullify the 
epidemiological effect on associations". 

Experiment: "Occasionally it is possible to appeal to experimental evidence". 

Analogy: The effect of similar factors may be considered.



Canonical Themes: 
• Types of studies:  

Interventional (RCTs) versus Observational  

• Outcomes:  
Rates of disease, death, disability, QoL, etc.  

• Methods complications: confounding, interaction, bias 

• Places where epidemiology is conducted:  
Everywhere: government (federal, state, local), NGO, academia, private 
sector (consulting, pharma), international, etc.  

• Types of work:  
Field studies, interventions, surveillance, data analyses, policy 
implications (cost effectiveness, comparative effectiveness), Highlight 
work works, what doesn’t, who is left out, ways to advance public health



Leadership Centers



Field Studies 
and

Policy Implications



Hepatitis A Vaccine





















Analyses of Existing Data
and

Policy Implications

























How do we move forward?
• Preventive healthcare  

• Primary prevention  

• Secondary prevention 

• Access to care and insurance 

• Affordable care act 

• Health equality vs. Health equity  

• Increase quality of care 

• Critically evaluate old and new interventions for cost effectiveness 

• Technology



Beyond 
Traditional Research and PubMed

• Data analytics (Twitter feeds, Google Searches)  

• Real-time disease reporting  

• At-home diagnostics 

• 23&ME 

• Theranos 

• Activity trackers



Opportunities and 
Challenges

• Consumer products (lifestyle) vs. medical devices 
(diagnostic + treatment) 

• Leveraging big data for meaningful insights  

• Accuracy of products, predictions 

• Gaining uptake and acceptance in a crowded space 
(value proposition) 

• Dissemination to the people who need it most (public 
health)



Bench to Bedside:  
Translational Research & mHealth







mHealth: 
Challenging next steps

• Expanding the evidence base  

• Financial obstacles and public + private 
partnerships  

• Privacy and security concerns  

• Avoiding data overload, “worried well”  

• Staying patient-centered and outcome-focused





Questions?
 

Thank you! 

epsimard@gmail.com 
@asymptoticstat  

mailto:epsimard@gmail.com

