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What Is Operations Research?
Operations research is the scientific study 

of operations for the purpose of making 
better decisions

Also refers to mathematical techniques 
developed/used by operations researchers

Original applications were military; now 
prevalent in supply chain management, 
transportation, private/public services, 
homeland security/counterterrorism, etc.



What Is Public Health?
The mission of public health is to assure 

conditions in which people can be healthy!
Mission is accomplished via the application 

of public health science to the design and 
operation of public health services

Operations research (and management) 
principles and techniques can be applied in 
both of these areas



Public Health Operations
 disease screening/surveillance (e.g. HIV, 

influenza)
 outbreak investigation (e.g. SARS)
 vaccination (e.g. childhood diseases), 

quarantine/isolation (e.g. TB)
 behavioral modification programs (e.g. STDs)
 inspection/standards enforcement at public 

establishments  (e.g. restaurants)
 environmental monitoring (e.g. bacterial levels at 

public swimming areas)
 vector control (e.g. mosquitos, ticks, etc.)
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Operations Research 
and Epidemiology

What is the most famous equation in service 
operations management?

L = λW
What is the most famous equation in 

epidemiology?

Prevalence = Incidence x Duration
 Any questions?



Application of L = λW : 
Estimating HIV Incidence

Parekh and McDougal, AIDS 
Rev 2001;3:183-193







OR Approach to Needle Exchange

 needle exchange reduces needle circulation times
 as a consequence, needles share fewer people
 as a further consequence, fraction of needles that 

are infected should decline
 easy to capture this logic with simple model
 what was not so easy was to verify it with actual 

data from the needle exchange program



Circulation Theory:
An Operational Model
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Summary

There are many outstanding opportunities 
to apply operations research ideas to 
improve public health
– methodological contributions to epidemiology
– practical contributions to the design, evaluation 

and operation of public health activities
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