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Public health scholars and leaders today 
espouse a systems view
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ñUPSTREAMò ñDOWNSTREAMò

CDCôs Futures Initiative (presentation slides and script). 
http://www.phppo.cdc.gov/phtn/webcast/futures.

Gerberding JL. Protecting healthðthe new research 
imperative. JAMA 2005; 294(11): 1403-1406

ñEcologicalò: social context, interrelated conditions, time dynamics

Levins R, Lopez C. Toward an ecosocial view of health. 
Intl J of Health Svcs 1999; 29(2):261-293.
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But standard science and practice fall short

Å Most intervention research is still narrow in conception 

ï Often not linked to practice needs

ï Targets individuals rather than communities and populations

ï Single-category interventions and outcomes rather than 

multidimensional

ï Short-term outlook

Å Intervention programs are accordingly either narrowðor 

proceed without adequate justification

ï Agency budgets and programs typically mirror research 

agendas rather than local needs

ïAlternatives like ñlogic modelingò and ñhealth impact 

assessmentò generally ignore real-world hurdles and suffer 

from wishful thinking and weak evidence basis

Gerberding JL. Protecting healthðthe new research imperative. JAMA 2005; 294(11): 1403-1406

Joffe M, Mindell J. A framework for the evidence base to support Health Impact Assessment. J 
Epidemol Community Health 2002; 56:132-138
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Can System Dynamics simulation modeling 
help bridge the gap?

Å Some prominent epidemiologists have called for simulation 

models to better understand complexity  

Gunning-Schepers LJ. Models: instruments for evidence based policy (editorial). J Epidemol 
Community Health 1999; 53:263.

ñModels do not predict the future, they are instruments to help understand the complex webs 

of causalityéand to help explore the potential for improving health status.  If used correctly, 

computer simulation models will have much to add in the years to come to epidemiological 

research and to evidence based policy making.ò  ðL. J. Gunning-Schepers (1999)                          

Å System Dynamics work in health and epidemiology since the 

1970ôs (much of it published) demonstrates its value

Å However, public health has been a tough nut to crack 

ïEpidemiologists are accustomed to models with narrow 

boundaries that do not venture into unmeasured terrain 

ïProgram staff seek broader models that address real-world, 

often unmeasured, concerns

Homer JB, Hirsch GB.  System dynamics modeling for public health: Background and 
opportunities.  Amer J Public Health. 2006; 96(3):452-458.

How can 

one satisfy 

them both?

Seems like

a dilemma.
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SD in a nutshell

Computerized simulation models resting on general 

principles of how systems change over time

ï Method developed in the 1950s, and applied to health issues 

since the 1970s

ï A key principle:  AccumulationðñAll the worldôs a bathtub.ò

ï The purpose:  From improved understanding comes better, 

more far-sighted, planning and decision-making

ÅRecognition of real-world delays and resistance 

ÅIdentification of levers that can actually work 

ïDevelop with experts, share through ñwhat-ifò workshops

Forrester JW. Industrial Dynamics.  Cambridge, MA: MIT Press; 1961.

Sterman JD. Business Dynamics: Systems Thinking and Modeling for a Complex World.  Boston, 
MA: Irwin/McGraw-Hill; 2000.
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Applications and audiences

Å Topic Areas

ï Disease epidemiology

ï Substance abuse epidemiology

ï Health care patient flows

ï Health care capacity and delivery

ï Health system economics & reform

Å Helping Planners & Evaluators

ï Integrate data sources

ï Identify causal mechanisms

ï Identify what is likely and possible, and by when

ï Evaluate resource needs

Å Helping Policymakers

ï Explore better policy strategies and synergies

ï Evaluate cost-effectiveness over time

ï Increase motivation to act differently by showing a better way

Homer J, Hirsch G. System dynamics modeling for public health: Background and opportunities. 

American Journal of Public Health 2006;96(3):452-458.
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Prevalence *

Deaths

Small outflow, 

long average 

disease duration

Chronic disease as a bathtub

Level rises until 

the outflow equals 

the inflow
Onset *

Large inflow, 

can be much 

greater than the 

outflow
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Basic principles for building a model that is 

credible and useful

ÅUse best available data plus expert knowledge and 

judgment

ÅAddress real-world policy concerns, not only what 

has been studied in controlled settings

ÅRealistic assumptions, no fudge factors

ÅTest for realism of output even under extreme 

conditions

ÅTest sensitivity of findings to uncertain parameters

ïif uncertainties are critical, thereôs your research agenda

http://www.cdc.gov/index.htm


Practical options in causal modeling
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Example #1:

Diabetes 

(2003-present)

This work was funded through the Association of Schools of Public Health Agreement and 

the CDCôs Division of Diabetes Translation and Division of Adult and Community Health, in 

collaboration with the Center for Public Health Practice at the Rollins School of Public Health 

at Emory University, Atlanta, Georgia.  The work was contracted to Sustainability Institute of 

Hartland, Vermont, represented by Jack Homer, Drew Jones, and Don Seville.

http://www.cdc.gov/index.htm
http://www.sph.emory.edu/
http://www.emory.edu/


Background

Å Diabetes programs face tough 
challenges and questions

ïWith rapid growth in prevalence, is 
improved control good enough? 

ï Studies show primary prevention 
is possible, but how much impact 
in practice and at what cost?

ï How best to balance interventions?

Å Model developed with program 
planners, diabetes researchers, 
and epidemiologists

Å Model-based ñlearning labò 
workshops for plannersðfederal, 
state, and local

Jones AP, Homer JB, Murphy DL, Essien JDK, Milstein B, Seville DA. Understanding diabetes 

population dynamics through simulation modeling and experimentation. American Journal of Public 

Health 2006;96(3):488-494.

* Done in conjunction with Sustainability Institute and the Center for Public Health Practice at Emory University

http://www.cdc.gov/index.htm


Growth of obesity and diabetes in the U.S.
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Initial discussions identified many factors 

Health Care Capacity

ÅProvider supply

ÅProvider understanding, 

competence

ÅProvider location

ÅSystem integration

ÅCost of care

ÅInsurance coverage

Population Flows

Personal Capacity

ÅUnderstanding

ÅMotivation

ÅSocial support

ÅLiteracy

ÅPhysio-cognitive function

ÅLife stages

Personal Capacity

ÅUnderstanding

ÅMotivation

ÅSocial support

ÅLiteracy

ÅPhysio-cognitive function

ÅLife stages

Personal Capacity

ÅUnderstanding

ÅMotivation

ÅSocial support

ÅLiteracy

ÅPhysio-cognitive function

ÅLife stages

Metabolic Stressors

ÅNutrition

ÅPhysical activity

ÅStress

Health Care Utilization

ÅAbility to use care (match of 

patients and providers, 

language, culture)

ÅOpenness to/fear of 

screening

ÅSelf-management, 

monitoring

Civic Participation

ÅSocial cohesion

ÅResponsibility for others

Forces Outside the Community

ÅMacroeconomy, employment

ÅFood supply

ÅAdvertising, media

ÅNational health care

ÅRacism

ÅTransportation policies

ÅVoluntary health orgs

ÅProfessional assns

ÅUniversity programs

ÅNational coalitions

Local Living Conditions

ÅAvailability of good/bad food

ÅAvailability of phys activity

ÅComm norms, culture

(e.g., responses to racism,  

acculturation)

ÅSafety

ÅIncome

ÅTransportation

ÅHousing

ÅEducation
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Fundamentally, prevalence and disease burden 

are driven by population flows
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We decided to focus on population flows 

(rather than behavioral feedback loops), 

because their momentum was not well-understood, 

and because both policy and science people agreed 

this was a useful place to start.  

The model also subdivides the diabetes and 

prediabetes population stocks into stocks of 

diagnosed and undiagnosed (not shown here). 

http://www.cdc.gov/index.htm


A few well-defined modifiable factors affect 

the population flows
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Data sources for diabetes model

Source Topics

U.S. Census Bureau ÅPopulation size and projected growth

ÅFractions elderly, black, Hispanic

ÅHealth insurance coverage

Vital Statistics ÅTotal deaths

ÅDiabetes-related deaths

National Health Interview Survey 

(NHIS)

ÅDiagnosed diabetes prevalence

National Health and Nutrition 

Examination Survey (NHANES)

ÅUndiagnosed diabetes prevalence

ÅPrediabetes prevalence

ÅObesity prevalence

Behavioral Risk Factor 

Surveillance System (BRFSS)

ÅHealth behaviors: Taking meds, Eye exam, 

Foot exam, HbA1c test, Flu shot

ÅUnhealthy days

ÅDiagnosed diabetes prevalence 

ÅObesity prevalence

Research Literature
ÅEffects of risk factors and management  

on onset, complications, and costs

ÅCosts of diabetes and prediabetes care

http://www.cdc.gov/index.htm


Two examples (out of 10) of historical time 

series reproduction
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A sequence of ñwhat-ifò simulations
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diabetes management or prediabetes management after 2006,

and some slight further growth in obesity (rather than decline)
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Intervening downstream AND upstream
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Combine improvements in diabetes management (for 9 more years) 

with major gains in prediabetes management and obesity prevention

All 3 --

Diab Mgmt, PreD 

Mgmt & Obesity 

reduction

Downstream improvement acts quickly against burden but cannot continue forever.  

Upstream gains are thus essential but will likely take 15+ years to achieve. A flat-

burden future is possible but requires simultaneous action on both fronts.
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Sensitivity testing

We explored two types of sensitivity to uncertain parameters:

1. Forecast Sensitivity: impact on outcomes for a given policy scenario

2. Policy Sensitivity: impact on difference in outcomes between two  

policy scenarios

Unhealthy Days from Diabetes per Thou Adults

500

400

300

200

1980 1990 2000 2010 2020 2030 2040 2050

Time (Year)

Unhealthy days due to diabetes per thousand : Compsympt40 days/(person*month)
Unhealthy days due to diabetes per thousand : base14 days/(person*month)
Unhealthy days due to diabetes per thousand : Compsympt40DMg75 days/(person*month)
Unhealthy days due to diabetes per thousand : BaseDMg75 days/(person*month)

Policy sensitivity
(blueŸgreen vs. redŸgrey)

More

diabetes mgmt.
[

]

Forecast sensitivity
(blue vs. red; green vs. grey)

Results seen 

here are for 2 

of eleven 

ñacceptableò 

parameter sets 

that give a 

close fit to 

history along 

several 

dimensions.

Base scenario

We conclude that the model has 

low forecast and policy sensitivity.  

http://www.cdc.gov/index.htm


External scientific review (Feb. 2007)
Modelers, epidemiologists, clinicians, economists

G. Richardson,

SUNY Albany

V. Narayan,

Emory U.

(chair)

E. Gregg,

CDC

L. Pogach,

Veterans Admin.

D. Ritzwoller,

Kaiser Corp.

H. Glick,

U. Penn

P. OôConnor,

Ohio U.
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Observations from diabetes modeling

Å Scientists at CDC are opinion leaders and hold ñveto powerò even 

if they are not direct policymakers

Å Scientists need to see:

ï Familiarity with literature and use of all relevant evidence

ï Sensitivity testing of uncertain parameters

Å Program/policy people require:

ï Non-technical exercises and metaphors (e.g. bathtubs)

ï Simulations that offer hope and a strategic vision

Å ñBroad but focusedò models can bridge the science-policy gap:

ï Broad = considering both downstream and upstream policies

ï Focused = on population flows, and tightly evidence-based

Å Publications and the support of experts are important for 

establishing model credibility

Å It can take a few years to build a model, establish its credibility, 

develop effective workshops, and start to influence policymakers  

http://www.cdc.gov/index.htm


Example #2:

Cardiovascular Disease 

(2007-present)

This work was funded by the CDCôs Division for Heart Disease and Stroke Prevention and by 

the National Institutes of Healthôs Office of Behavioral and Social Science Research.  The 

work was done in collaboration with the Health and Human Services Department of 

Austin/Travis County, Texas, and with Indigent Care Collaboration of Central Texas. The work 

was contracted to Sustainability Institute (represented by Jack Homer and Kristina Wile) and 

RTI International (represented by Justin Trogdon).

http://www.cdc.gov/index.htm


Model purpose and rationale

ÅPurpose

ïHow do multiple risk factors and social factors combine to affect 

cardiovascular disease (CVD) endpoints and costs? 

ïHow should we focus our policy efforts given limited 

resources?

ÅRationale for systems modeling

ïComplex pathways and interactions among risk factors

ïPossible synergies among interventions

ïTime delays from change in incidence to change in prevalence 

(accumulation or ñbathtubò effects)

The model described here is a work in progress done in collaboration with the 

CDCôs Division of Heart Disease and Stroke Prevention and supported by 

the NIHôs Office of Behavioral and Social Science Research.   

http://www.cdc.gov/index.htm


Intervention approaches  from ñupstreamò 
to ñdownstreamò

Our model focuses on the prevention and control of 

risk factors that can lead to a first-time CVD event.

http://www.cdc.gov/index.htm


Overview of issues considered

Homer J, Milstein B, Wile K, Pratibhu P, Farris R, Orenstein D. Modeling the local dynamics of cardiovascular health: 

risk factors, context, and capacity. Preventing Chronic Disease (in press). 

NUTRITION, PHYSICAL 

ACTIVITY & STRESS

ÅSalt intake

ÅSaturated/Trans fat intake

ÅFruit/Vegetable intake

ÅNet caloric intake

ÅPhysical activity

ÅChronic stress

CVD RISK FACTOR

PREVALENCE 

& CONTROL

ÅHypertension

ÅHigh cholesterol

ÅDiabetes

ÅObesity

ÅSmoking

ÅSecondhand smoke

ÅAir pollution exposure

UTILIZATION OF 

SERVICES

ÅBehavioral change

ÅSocial support

ÅMental health

ÅPreventive health

COSTS (CVD & NON-CVD) 

ATTRIBUTABLE TO 

RISK FACTORS

LOCAL CONTEXT

ÅEating & activity options

ÅSmoking policies

ÅSocioeconomic conditions

ÅEnvironmental policies

ÅHealth care options

ÅSupport service options

ÅMedia and events

Local capacity for 

leadership & 

organizing

LOCAL 

ACTIONS

ESTIMATED FIRST-

TIME CVD EVENTS

ÅCHD (MI, Angina, Cardiac Arrest)

ÅStroke

ÅTotal CVD (CHD, Stroke, CHF, PAD)

http://www.cdc.gov/index.htm


UTILIZATION OF SERVICES

LOCAL CONTEXT

ÅEating & activity options

ÅSmoking policies

ÅSocioeconomic conditions

ÅEnvironmental policies

ÅHealth care options

ÅSupport service options

ÅMedia and events

ÅLocal leadership capacity

ÅBehavioral change

ÅSocial support

ÅMental health

ÅPreventive health

RISK FACTOR ONSET,
PREVALENCE & CONTROL

ÅHypertension

ÅHigh cholesterol

ÅDiabetes

ÅObesity

ÅSmoking

ÅSecondhand smoke

ÅAir pollution exposure

ESTIMATED FIRST-TIME FATAL
AND NON-FATAL CVD EVENTS

ÅCHD (MI, Angina, Cardiac Arrest)

ÅStroke

ÅTotal CVD (CHD, Stroke, CHF, PAD)

COSTS (CVD & NON-CVD)
ATTRIBUTABLE TO RISK FACTORS

LOCAL 

ACTIONS

NUTRITION, PHYSICAL
ACTIVITY & STRESS

ÅSalt intake

ÅBad fats intake

ÅFruit/Vegetable intake

ÅNet caloric intake

ÅPhysical activity

ÅChronic stress

Learning locally about local context

ñContemporary public health work increasingly 

considers the importance of placeé

An early decision in our modeling strategy was 

to partner with colleagues based in a small city 

who could share insights and data about their 

particular conditions, information that would help 

us to develop a model that indicates how local 

context affects cardiovascular risk.ò

From: Homer et al. in Preventing Chronic Diseases

forthcoming April 2008  

The CDC is partnering on this project with the Austin (Travis County), Texas, 

Dept. of Health and Human Services.  The model is calibrated to represent the 

overall US, but is informed by the experience and data of the Austin team, 

which has been supported by the CDCôs ñSTEPSò program since 2004.

http://www.cdc.gov/index.htm


Risk factors addressed by community changes 

in East Travis County, Texas

Risk Factor

Yr 1

2004

Yr 2

2005

Yr 3

2006 Cumulative

Good Nutrition 4 32 29 65

Physical Activity 29 54 39 122

Physical Activity & Good Nutrition 11 38 78 127

Tobacco Cessation & Prevention 16 75 70 161

Awareness & Knowledge 32 51 18 101

Disease Management 19 94 49 162

Self ïManagement of Disease 8 38 6 52

Access to Services & Opportunities
7 38 22 67

Reduction of Environmental Triggers 0 12 0 12

Blank 3 1 5 9

Total 129 433 316 878

Source: SHA Online Documentation Surveillance System (ODSS)

http://www.cdc.gov/index.htm


Direct risk factors

Smoking

Secondhand
smoke

First-time CV
events and

deaths

Particulate air
pollution

Downward
trend in CV

event fatality
Chronic Disorders

High BP

High
cholesterol

Diabetes
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Indirect risk factors

Smoking

Obesity

Secondhand
smoke

Healthiness
of diet

Extent of
physical activity

Psychosocial
stress

Diagnosis
and control

First-time CV
events and

deaths

Particulate air
pollution

Utilization of
quality primary

care

Downward
trend in CV

event fatality
Chronic Disorders

High BP

High
cholesterol

Diabetes
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Tobacco and air quality interventions

Smoking

Obesity

Secondhand
smoke

Healthiness
of diet

Extent of
physical activity

Psychosocial
stress

Diagnosis
and control

First-time CV
events and

deaths

Access to and marketing
of smoking quit products

and services

Particulate air
pollution

Utilization of
quality primary

care

Tobacco taxes and
sales/marketing

regulations

Smoking bans at
work and public

places

Downward
trend in CV

event fatality
Chronic Disorders

Anti-smoking
social marketing

High BP

High
cholesterol

Diabetes
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Health care interventions

Smoking

Obesity

Secondhand
smoke

Healthiness
of diet

Extent of
physical activity

Psychosocial
stress

Diagnosis
and control

First-time CV
events and

deaths

Access to and marketing
of smoking quit products

and services

Access to and
marketing of
primary care

Particulate air
pollution

Utilization of
quality primary

care

Tobacco taxes and
sales/marketing

regulations

Smoking bans at
work and public

places

Downward
trend in CV

event fatality

Quality of primary
care provision

Chronic Disorders

Anti-smoking
social marketing

High BP

High
cholesterol

Diabetes

http://www.cdc.gov/index.htm


Interventions affecting stress

Smoking

Obesity

Secondhand
smoke

Healthiness
of diet

Extent of
physical activity

Psychosocial
stress

Diagnosis
and control

First-time CV
events and

deaths

Access to and marketing
of smoking quit products

and services

Access to and
marketing of mental

health services

Sources of
stress

Access to and
marketing of
primary care

Particulate air
pollution

Utilization of
quality primary

care

Tobacco taxes and
sales/marketing

regulations

Smoking bans at
work and public

places

Downward
trend in CV

event fatality

Quality of primary
care provision

Chronic Disorders

Anti-smoking
social marketing

High BP

High
cholesterol

Diabetes
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Healthy diet interventions

Smoking

Obesity

Secondhand
smoke

Healthiness
of diet

Extent of
physical activity

Psychosocial
stress

Diagnosis
and control

First-time CV
events and

deaths

Access to and marketing
of smoking quit products

and services

Access to and
marketing of mental

health services

Sources of
stress

Access to and
marketing of healthy

food options

Access to and
marketing of
primary care

Particulate air
pollution

Utilization of
quality primary

care

Tobacco taxes and
sales/marketing

regulations

Smoking bans at
work and public

places

Junk food taxes and
sales/marketing

regulations

Downward
trend in CV

event fatality

Quality of primary
care provision

Chronic Disorders

Anti-smoking
social marketing

High BP

High
cholesterol

Diabetes
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Physical activity & weight loss interventions

Smoking

Obesity

Secondhand
smoke

Healthiness
of diet

Extent of
physical activity

Psychosocial
stress

Diagnosis
and control

First-time CV
events and

deaths

Access to and marketing
of smoking quit products

and services

Access to and
marketing of mental

health services

Sources of
stress

Access to and
marketing of healthy

food options

Access to and
marketing of physical

activity options

Access to and
marketing of weight

loss services

Access to and
marketing of
primary care

Particulate air
pollution

Utilization of
quality primary

care

Tobacco taxes and
sales/marketing

regulations

Smoking bans at
work and public

places

Junk food taxes and
sales/marketing

regulations

Downward
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Adding up the costs

Smoking

Obesity

Secondhand
smoke

Healthiness
of diet

Extent of
physical activity

Psychosocial
stress

Diagnosis
and control

First-time CV
events and

deaths

Access to and marketing
of smoking quit products

and services

Access to and
marketing of mental

health services

Sources of
stress

Access to and
marketing of healthy

food options

Access to and
marketing of physical

activity options

Access to and
marketing of weight

loss services

Access to and
marketing of
primary care

Particulate air
pollution

Utilization of
quality primary

care

Tobacco taxes and
sales/marketing

regulations

Smoking bans at
work and public

places

Junk food taxes and
sales/marketing

regulations

Downward
trend in CV

event fatality

Quality of primary
care provision

Chronic Disorders

Costs from CV and other risk
factor complications and

from utilization of services

Anti-smoking
social marketing

High BP

High
cholesterol

Diabetes
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Data sources

Å Census

ï Population, deaths, births, net immigration, health coverage

Å AHA & NIH statistical reports 

ï CVD events, deaths, and prevalence (CHD, stroke, CHF, PAD)

Å National Health and Nutrition Examination Survey (NHANES)  

ï Risk factor prevalences by age (18-29, 30-64, 65+) and sex (M, F)

ï Risk factor diagnosis and control (hypertension, high cholesterol, diabetes)

Å Behavioral Risk Factor Surveillance System (BRFSS)

ï Diet & physical activity

ï Primary care utilization

ï Lack of needed emotional/social support

Å Research literature

ï CVD risk calculator, and relative risks from SHS, air pollution, obesity, and inactivity

ï Medical and productivity costs of CVD and risk factors

Å Questionnaires for CDC and Austin teams (expert judgment)

ï Potential effects of social marketing

ï Potential effects of expanded access to healthy food, activity, and behavioral services

ï Effects of behavioral services on smoking, weight loss, stress reduction

ï Relative risks of stress for high BP, high cholesterol, smoking, and obesity

http://www.cdc.gov/index.htm


Developing a ñstatus quoò scenario

Å A straightforward base case

ï Assume no changes after 2000 in 
contextual factors or in risk factor 
inflow and outflow rates 

ï Any changes in risk prevalences 
after 2000 are due to ñbathtubò 
adjustment and population aging

Å Result: Past trends continue after 
2000, but decelerate and level off

ï Increasing obesity, high BP, and 
diabetes

ï Decreasing smoking

ï High cholesterol mixed bag by age 
and sex, flat overall

Obesity prevalence
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Smoking prevalence
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The model is calibrated to reproduce data from NHANES 

1988-94 and 1999-2004 on risk factor prevalences in the 

non-CVD population by age and sex.

Obese % of non-CVD popn

Uncontrolled hypertension %

of non-CVD popn

Smoking % of non-CVD popn
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Individual

interventions 

by area

and by type

ï Increasing access 

ï Marketing of 
services

ï Social marketing 

ï Taxes and/or sales 
restriction

ï Others

           

New quality of

primary care

PRIMARY CARE INTERVENTIONS

PHYSICAL ACTIVITY INTERVENTIONS

AIR QUALITY INTERVENTIONS

TOBACCO INTERVENTIONS

NUTRITIONAL INTERVENTIONS

INTERVENTIONS AFFECTING STRESS

New PC services

marketing

New access to

primary care svcs

New multiplier on

air pollution

New multiplier on
workplaces allowing

smoking

New social marketing

for healthy diet
New access to

healthy diet

New junk food tax

and sales restrict

New social

marketing for PA
New access to PA

New WL services

marketing

New access to

weight loss svcs

New social

marketing

against smoking

New tobacco tax

and sales restrict
New SQ services

marketing

New access to

smoking quit svcs and

products

New multiplier on

sources of stress

New MH services

marketing

New access to

mental health svcs

INDIVIDUAL INTERVENTIONS SELECTOR

WEIGHT LOSS INTERVENTIONS

Interventions ñcontrol panelò

http://www.cdc.gov/index.htm


Three example intervention strategies

Å Expand Access and Social Support

ï Provide full access for all to healthy food, safe physical activity, primary 

care, and behavioral services

ï Provide social supports to mitigate stress, reducing it 50%

Å Strengthen Primary Care and Promote Healthy Living

ï Transform primary care to meet highest standards for prevention and 

control activities and referrals

ï Strongly promote healthy eating, activity, no smoking, and use of primary 

care and behavioral services

Å Fight Tobacco and Air Pollution

ï Tobacco control package: Raise taxes, police sales to minors, and ban 

smoking in workplaces and public places

ï Reduce particulate (PM 2.5) air pollution by 50% 

The interventions are tested retroactively with implementation starting in 1995 

and ramping up to full effectiveness by 1997, continuing unabated through 2040.

http://www.cdc.gov/index.htm


1-year costs of all CV & RF complications per preCVD popn
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ÁBase

ÁAccess & social support

ÁStrengthen primary care & 

promote healthy living    

ÁFight tobacco & air pollution

ÁAll of the above

Disease costs in 5 scenarios

From work in progress - for illustration only.  
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Observations from CVD modeling

Å Literature on risk factors and social determinants poses a challenge 

for modeling, but it is possible to ñtriangulateò estimates

ï Behavioral survey data

ï National experts and local health departments 

Å Policy analysts and social epidemiologists appreciate a broad 

model scope despite the numerical uncertainties

ï They still require solid grounding in literature and evidence, but do not 

tell us ñdonôt go thereò as we heard in the diabetes and obesity projects

Å Local agency staff can complement CDC analysts during model 

development (no need to wait until later) and may do a better job of 

cutting to the practical heart of things

Å Present expected intervention impacts, but let policymakers draw 

their own conclusions about how best to combine interventions

ïDo not suggest that some interventions donôt ñmake the cutò              

http://www.cdc.gov/index.htm


Example #3:

Health System Game 

(2007-present)

This work was funded by the CDCôs Division of Adult and Community Health and done with 

independent contractors Jack Homer and Gary Hirsch.

http://www.cdc.gov/index.htm


-- Julie Gerberding, CDC Director

Time 100: the people who shape our world. Time Magazine 2004 April 26.

Park A. Time 100: the people who shape our world. Time Magazine 2004 April 26.

ñThe debate about healthcare 

reform needs to be enriched by 

including the concepts of health 

protection and health equityéCDC 

and the public health system have 

never had a better opportunity to 

truly influence how we get from 

where we are to wherever the new 

health system will be.ò

The Director calls for a broader view of health
Focusing on health protection and health equity

Gerberding JL. CDC: protecting people's health. Director's Update; Atlanta, GA; July, 2007.

Gerberding JL. Health protectionomics: a new science of people, policy, and politics. Public Health Grand Rounds; 

Washington, DC: George Washington University School of Public Health and Health Services; September 19, 2007. 

Available at <http://www.kaisernetwork.org/health_cast/hcast_index.cfm?display=detail&hc=2349> 

Centers for Disease Control and Prevention. Health system transformation: Office of Strategy and Innovation; September 28, 2007.

<http://intradev.cdc.gov/od/osi/policy/healthSystems_overview.htm>.
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