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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.)



American Journal of Public Health
42 (10): 1306-1307(1952)

OPERATIONS RESEARCH AND PUBLIC HEALTH

THE problem of translating theory into practice is usually beset with difficulty,
even in the more exact natural sciences. In the past, this problem has suffered
from neglect, perhaps because it was assumed that practical men could apply in

practice anv clearlv stated theory, and needed no special agency to facilitate and
accelerate this process.

Following the termination of hostilities, it was quickly realized that operations
research methods and technics could have wide application to conditions and needs
of peace in government, industry, and in the community in general.* Since the war

Clearly, here are exciting possibilities of interweaving theoretical insight with
practical experience which no health worker can afford to overlook. While the

How valuable operations research will eventually be to public health remains
to be seen. The surface of the problems presented by such interaction of research
and policy decisions has barely been touched. All that can be done here is to draw
attention to this important branch of scientific activity and to indicate its possible
potential for public health.



Operations Research
and Epidemiology

What is the most famous equation in service
operations management?

L = AW

What Is the most famous equation In
epidemiology?

Prevalence = Incidence x Duration
Any questions?



Application of L = AW :

Estimating HIV Incidence

Sensitive/Less-Sensitive EIA

sensitive EIA

Signal f
Less saensitive

EIA
j 130 days

infection _ | _
ssweeks [ IMe after Infection Parekh and McDougal, AIDS
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Figure 4. A: Comparison of sansitive [3AT1) and lass-sensifive (3ATT-LS) ElAs. B Sansifive EIA plateaus soon aftar
serocomversion, while less-sensitive EIA has longer dynamic range and takes about an adaitional 130 days fo register reactive.
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Table 1. Estimated Incidence of Human Immunodeficiency Virus Infection, 50 US States and the District of Columbia
Stratified Extrapoclation Approach
| |
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| |
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B Mararma, Arizona, Colorado, Connectiout, Rodoa, Geongla, linda, indiana, Lodsana, Maonigan, Mississbol, Mo, Mew Jerssy, Mew York Morh Canlina, Ckdanoma, Benn-
givania, Soutn Canaina, Tennesses, Tawas, Viginia, Wasningion.
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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

Client Farticipation and Visitation

(Mew Haven Needle Exchancge Program]
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Circulation Theory:
An Operational Model

Figure 3

hd=an MNeedle Circulation Time
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Circulation Theory:
An Operational Model

Circulation 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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