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Learning objectives:
• An overview of epidemiology;
• Understand the key roles of epidemiology;
• Understand the difference between clinical medicine and epidemiology.
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Epidemiology:
• Root = Epidemic = rapid spreading of disease
• Greek: “EPI” = among

“DEMOS” = the people

• Study of Diseases, OR
• Study of the Health of a Population
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“The study of the distribution and determinants of disease frequency in 
human populations and the application of this study to control health 
problems”

— Aschengrau and Seage

“Epidemiology is a science that aims to document the health status of 
populations and to assess factors that cause poor health within and 
across populations so that we may intervene.”

— Katherine Keyes and Sandro Galea
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The study of the distribution and determinants of health-related 

states in specified populations, and the application of this study to 

control health problems 

What is Epidemiology?
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“Study”: 

• Epidemiology is the basic science of public health. 

• It's a highly quantitative discipline based on principles of statistics and 

research methodologies. 
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“Distribution”: 

• Epidemiologists study the distribution of frequencies and patterns of 

health events within groups in a population.

• To do this, they use descriptive epidemiology, which characterizes 

health events in terms of time, place, and person. 
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“Determinants”: 

• Epidemiologists also attempt to search for causes or factors that are 

associated with increased risk or probability of disease. 

• This type of epidemiology, where we move from questions of "who," 

"what," "where," and "when" and start trying to answer "how" and 

"why," is referred to as analytic epidemiology. 
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“Health-related states”: 

• Although infectious diseases were clearly the focus of much of the early 

epidemiologic work, this is no longer true. 

• Epidemiology as it is practiced today is applied to the whole spectrum of 

health-related events, which includes chronic disease, environmental 

problems, behavioral problems, and injuries in addition to infectious disease. 

• Beliefs and attitudes towards specific groups of individuals
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“Populations”: 

• One of the most important distinguishing characteristics of 

epidemiology is that it deals with groups of people rather than with 

individual patients. 

What is Epidemiology?

12



“Control”: 

• Finally, although epidemiology can be used simply as an analytical tool for 

studying diseases and their determinants, it serves a more active role. 

• Epidemiologic data steers public health decision making and aids in 

developing and evaluating interventions to control and prevent health 

problems. This is the primary function of applied, or field, epidemiology. 

What is Epidemiology?
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• Description

• Prediction

• Causal Inference 

Roles of Epidemiology
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Roles of Epidemiology – Description

Example: 
• Top causes of 

mortality in the US in 
1900 and 2010 

CJL Murray, NEJM, 2014
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Roles of Epidemiology – Description

Example: 
• Depression rate in the 

US over time by age 
group 
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Roles of Epidemiology – Prediction

Example: 
• Framingham Risk 

Score for Hard 
Coronary Heart 
Disease
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Roles of Epidemiology – Prediction

Example: 
• Prediction of 

COVID-19 
cumulative 
cases in India
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Causal claims and associations are commonly seen in the literature and often 
picked up by the media

Roles of Epidemiology – Causal Inference
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Clinical medicine:
• Results relate to individuals 
• Sick people
• Aimed at treatment 

Epidemiology/Public Health:
• We study groups of people, not individuals
• We study well people, in addition to sick people
• We try to see the trait that is common to the sick, yet rare in the well—aimed at 

prevention 

Clinical Medicine vs. Epidemiology
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Clinical medicine:
• What specific symptoms does the individual have? 
• E.g. re-experiencing, hyperarousal, avoidance

• What is the cause of PTSD for a specific individual? 
• E.g. physical abuse, loss of a loved one

• What is the best treatment for that individual? 
• E.g. cognitive behavioral therapy

Epidemiology/Public Health:
• What are the causes and determinants of PTSD more generally in a population?
• E.g. trauma exposure, racism, war, genetics, existing mental illness, etc. 

• What can be done about it at population level? 
• E.g. school programs for stress coping

Example: Post-traumatic Stress Disorder (PTSD)
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