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Definition (Wikipedia):

Operations Research (O.R\) is a branch of mathematics that uses mathematical
models, statistics and algorithms to address problems in the decision making process.
It allows for the analysis of decision making by accounting for scarcity of resources to
determine how to optimize a defined objective, such as maximizing benefits and
minimizing costs.

Its application in public health:
*Provides a quantitative approach that complements broad programmatic discussions

*Computerized models (simple or complex, developed in excel or other programs)
that simulate global health programs

eIt should be flexible, with assumptions and inputs that can be easily altered in order to
observe the effect of these changes in the results

Facilitates comparisons among multiple scenarios to better understand the influence
of key factors
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How can we:

Improve financial planning so that the appropriate quantities of materials are
ordered?

Ensure that medications, diagnostics and other supplies reach patients in
rural areas?

Facilitate decision making regarding health programs, based on data rather

= Work to make interventions
sustainable in the long term?

=  Optimize doctors’ and nurses’ time
to provide the best treatment
possible?

* Reduce the time it takes patients to
receive test results!?
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the focus must now be on efficiency

Increasing costs of treatment combined with limited
budgets require more careful distribution of
resources

The global recession requires more careful
distribution of resources

Millions of people lack access to adequate treatment
or prevention measures

Some places have expired medications; others have
shortages

The variety of treatment regimens can create supply
chain inefficiencies

Operations Research should be a standard
component of global health activities
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Global HIV treatment implies an unprecedented iC,LINTON

increase in the management of chronic diseases

Millions

Number of adult and child deaths due to AIDS

Millions
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g The amount of people needing

ARVs therapy in low-income

countries has increased rapidly

..while the frequency of

deaths caused by AIDS

|

has stopped growing

Source: UNAIDS Report 2008
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Data is difficult to find:

* Health information systems are
generally weak and not used

* The information that exists is not
reliable

iiM
1 erbirth &

Tombodu, Sierra Leone RN _
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Why has OR played a less significant role in %ALTH}E&]S R
planning and implementing global health
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programs?

There is no single
client

= - N - Constructed and produced by Steve Kinzett, JSI/Kenya - please communicate
Commodity Logistics System in Kenya (as of April 2004) any inaccuracies to skinzett@ch.jsikenya.com or telephone 2727210
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Other obstacles:

e Clinicians are focused on
implementation not theory, and
may be reluctant to use complex
mathematical analysis

* OR analysts often are unfamiliar
with public health topics

— Disease prevention modeling
involves epidemiology, sociology,
biology and politics
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 PEPFAR - 2008

— Currently requires program
monitoring and evaluation of
impact

* Global Health Delivery (GHD)

Project - 2007

— Develops studies of treatment
successes and failures
— New OR group in IAS since 2009

 Cost effectiveness evaluations
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. Facilitates experimentation and making changes to a

simulated health program. In the real world, making
changes and experimentation tend to be expensive or

impossible

. |dentify program gaps by constructing a model and

running a number of scenarios

 Help politicians understand, in
concrete terms, results of a
change in policy or program
implementation

e Adaptable; uses the same model in

different countries. However, it
may not answer specific questions
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 The results are as good as the data used

e  Users could become over dependent on the results of a model-
models should not be used for exact results. They should serve as a
platform for discussion. The absolute number is less important than
the change relative to the magnitude of the result (for example,
small increases to data X can create big changes in result Y)

* lItis only a model of the real world and it is difficult to capture
subtleties of different situations

 Manipulating models may require advanced technical skills

11
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Estimate impact of PMTCT programs g g B
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Define questions:

*How do the new OMS guidelines compare to the 2006
guidelines!?

*How does option A compare to option B!
* What is the cost of infections averted for each regimen?
*How many pediatric infections from each regimen option?

*What are the short-term effects of decisions regarding PMTCT
on long-term costs of pediatric programs!?

12
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Determine key data:

*# of pregnancies

*# of pregnancies among HIV+ women
*Coverage of PMTCT programs

*Local breastfeeding practices
*Transmission rates

*Cost of medication / laboratory supplies

*Etc.

13



Establish Methodology

HIV+

pregnancies

* Program costs

e # of HIV+ babies

e # of infections averted

e Cost per infection averted
* Long-term pediatric costs

% access to
services

\

No access to
services

\

Results

e el
g -—‘

HEALTH ACCESS INITIATIVE

QLINTON
TS o

—> distribution of

2009
option A

/

2009
option B

v

/

2006 GL

Sd NVP

™S

Rates of transmission

N

14



g~
g ‘h' .

Z CLINTON
5

HEALTH ACCESS INITIATIVE

Calculations
Sty

Design of tools—
e Determine users /usability

e Computer program or Microsoft Excel tool

 Designed to be easy to use but will require training and
some quantitative experience

Popular database—
 When possible use local and national or regional data
 Look for research data

 May be able to use ranges if necessary

15
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How do the humber of infections and number of infections averted

differ for each PMTCT policy?

What are the costs for each program option?

Infecciones entre Infantes Expuestos

2009 Option B -‘ |

2009 Option A |

4 # infections
averted

2006 @ # infections
SR ——
| |
; 10 20
Miles
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Costs of ARVs for PMTCT intervention

5 ARVS for
I I treatment
= . | | ‘ a ARVs for .
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* Translate into long-term costs

Cost of PMTCT for OneYear of Pregnancies among HIV+ Women and
the 20-Year Cost of Treating those Pediatric Infections not Averted

20-year cost of treating
® pediatric infections

m PMTCT direct costs of
medication (excluding
HAART)

Millions

17
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e Subpopulations stratification ( for example, by gestation period,
opportunistic infections, among others)

* What would be the human resource impact of broader
PMTCT norms!?

* How would PMTCT programs affect pediatric programs?
* What is the impact on the laboratory system!?

 How will new policies affect the treatment of mothers and
children exposed to ARVs!?

18
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PROBLEM: How will Rwanda face human resource

shortages?

Limited number of health professionals given demand

How can the available resource be used more efficiently given

training limitations and clinical skills?

ANALYSIS

A simulation was conducted in order to quantify the impact on
physician time of HIV treatment provided by nurses

IMPACTO

Transferring basic HIV care to nurses
significantly reduced the demand for
physician time

Rwanda is implementing treatment
managed by nurses, including recent

legislation that allows nurses to prescribe
ARVs

Hours
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 Designing a model can help organizations understand their
programs, programs plan and politicians visualize program needs
and impact

e Quantitative analysis can help strengthen program planning and
programs must be motivated to use tools as much as possible

* Model results should be used to complement discussions

20



***‘»,'
g =
el

ﬁLINTON
HEALTH ACCESS INITIATIVE
R

Thank you
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