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LET ME INTRODUCE MYSELF



EPIDEMIOLOGY- WHAT IS IT?

The science of who gets sick, where, when 

and why, and how we can control it



DEFINITION OF EPIDEMIOLOGY-

WHO

“Epidemiology is the study of the 

distribution and determinants of health-

related states or events in specified 

populations and the applications of this 

study to the control of health problems.”

John Last, Dictionary of Epidemiology



Outbreak of Cholera, London
August-September 1854
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Deaths from Cholera in Districts of London 

Supplied by Two Water Companies,

8 July - 26 August, 1854

Water supply 
company 

Population 
1851 

No. of deaths 
from cholera 

Cholera death 
rate per 1000 
population 

Southwark 167,654 844 5.0 

Lambeth 19,133 18 0.9 
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DEFINITION OF EPIDEMIOLOGY

“Epidemiology is the study of the distribution 

and determinants of health-related states 

or events in specified populations and the 

applications of this study to the control of 

health problems.”

WHO
John Last, Dictionary of Epidemiology What are we 

measuring?



What are we counting? What is a case?

 Case definitions change

 What is a confirmed case?

 What is a death from Covid-19 

disease?



What are we measuring?

 Numbers and Rates

 Numerators can be numbers of sick 

people, deaths, positive test

 Denominators? # in the 

population?, # of tests?

 Incidence of Disease (number of 

new cases/population*time)

 Prevalence – how much is there in

the population

 Death rates

 Case fatality #died/#with disease



DEFINITION OF EPIDEMIOLOGY

“Epidemiology is the study of the distribution

and determinants of health-related states or 

events in specified populations and the 

applications of this study to the control of 

health problems.”

WHO
John Last, Dictionary of Epidemiology

How many?

Where?

When?



DISTRIBUTION
COUNTING CASES- SURVEILLANCE OVER TIME



OUTBREAK

Lee et al; An outbreak of shigellosis at an 

outdoor music festival. 

Am J Epidemiol 1991;133:608–15.



OUTBREAK, EPIDEMIOLOGIC INVESTIGATION

 Identify investigation team and resources.

 Establish existence of an outbreak.

 Verify the diagnosis.

 Construct case definition.

 Find cases systematically and develop line listing.

 Perform descriptive epidemiology/develop hypotheses.

 (Person,place, time)

 Evaluate hypotheses/perform additional studies as necessary.

 Implement control measures.

 Communicate Findings

 Maintain Surveillance



EPIDEMIC, ENDEMIC, PANDEMIC

Malaria, Papua Indonesia

Kenangalem PLOS Medicine 2019, 

Pandemic Flu 2009 H1N1



HOW DO WE KNOW WE’RE IN AN EPIDEMIC?

Time



A PANDEMIC IS A TYPE OF EPIDEMIC (ONE WITH GREATER RANGE 

AND COVERAGE), AN OUTBREAK OF A DISEASE THAT OCCURS OVER A 

WIDE GEOGRAPHIC AREA AND AFFECTS AN EXCEPTIONALLY HIGH 

PROPORTION OF THE POPULATION.

: Map of the COVID-19 outbreak per capita as of 22 March 2020 Cases per population size

https://en.wikipedia.org/wiki/COVID-19


EPIDEMIOLOGY: DISTRIBUTION OF HEALTH-RELATED STATES OR EVENTS IN 

SPECIFIED POPULATIONS

NY Times March 25, 2020

Place



EPIDEMIOLOGY: DISTRIBUTION OF HEALTH RELATED STATES OR 

EVENTS IN SPECIFIED POPULATIONS
 Hot spots in Newark

 . Back to John Snow

ABC March 23, 2020

Hotspots in Newark



EPIDEMIOLOGY: DISTRIBUTION OF HEALTH-RELATED STATES OR 

EVENTS IN SPECIFIED POPULATIONS

 Hot spots in Italy, Iran, Korea. Back to John Snow

https://www.nytimes.com/interactive/2020/world/coronavirus-maps-italy-iran-

korea.html March 12, 2020

https://www.nytimes.com/interactive/2020/world/coronavirus-maps-italy-iran-korea.html%20March%2012


VARIABILITY OF CASE FATALITY RATE - CFR

Case Fatality for SARS 2003

Country No. of 
cases 

No. of 
deaths 

CFR 

Canada 251 41 17 

China 5327 349 7 

Hong Kong 1755 300 17 

Singapore 238 33 14 

Taiwan 665 180 27 
 

 

Recent Epidemics CFR





Definition of Epidemiology

“Epidemiology is the study of the distribution 

and determinants of health-related states 

or events in specified populations and the 

applications of this study to the control of 

health problems.”

WHO
John Last, Dictionary of Epidemiology

Why them and not 

everyone else?
Search for risk factors, 

causal and non-causal 

associations



DETERMINANTS – CAUSE

RISK FACTORS- WHO IS MORE LIKELY TO GET THE DISEASE

Cause





RISK FACTORS FOR DEATH AND COMPLICATIONS



DETERMINANTS:

THE EPIDEMIOLOGIC TRIAD

HOST

AGENT VECTOR

ENVIRONMENT





DEFINITION OF EPIDEMIOLOGY

“Epidemiology is the study of the distribution 

and determinants of health-related states or 

events in specified populations and the 

applications of this study to the 

control of health problems.”

WHO
John Last, Dictionary of Epidemiology

How well 

are we 

doing?





MEASURES TAKEN IN AN EPIDEMIC
 Prevention

 Containment

 Mitigation

 Self isolation

 Social Distancing

 Quarantine

 Treatment?

 Vaccine



HOW DO WE ASSESS “CONTROL”

Ng Y, Li Z, Chua YX, et al. Evaluation of the Effectiveness of Surveillance and Containment 

Measures for the First 100 Patients with COVID-19 in Singapore — January 2–February 

29, 2020. MMWR Morb Mortal Wkly Rep 2020;69:307-311.

EPIDEMIOLOGY: APPLICATIONS TO THE CONTROL OF HEALTH PROBLEMS



How Do We Assess “Control”?



How Do We Assess “Control”?



WE NEED MORE DATA, AND TIME TO DIGEST IT



TAKING 
THE LONG 
TERM
VIEW



LEADING CAUSES OF DEATH 

1900  AND 2010





HUMILITY

OBSERVED AND EXPECTED NUMBER OF 

TUBERCULOSIS CASES US 1980-92



HABITS CHANGE – Role of media, litigation, 

legislation

MMWR / March 20, 2020 / Vol. 69 / No. 11 



Keep well
Wash your hands
Stay home unless you 
are having acute 
symptoms

Thanks!


