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Purpose of Today’s Session
—

Systems Dynamics Models can
show how projected rates of
chronic diseases may be
altered, depending on the
number and type of best-
practice interventions

Learn how Washington DOH
has used the SDM to inform
strategic planning efforts




System Dynamics Model: Background

Designed as a strategic planning and decision-
support tool

Simulates alternative futures under different
scenarios for system improvements

Models created for diabetes, asthma, tobacco &
obesity; latest cardiovascular disease model
(PRISM) is more comprehensive CD model

Design teams included modeling expert Jack
Homer, Bobby Milstein (Syndemics Branch, CDC),
state partners, and various consultants



Purpose:

Use “Aha’s” from WA-specific SDM to
critically review current focus of DPCP
program

Audience:

DPCP Manager & Staff; CDPU
Epidemiologist, Leadership Team

Time: 2 3-hour sessions; ongoing discussion
over a 2 year period.

Format: Facilitated discussion of levers
currently addressed by the DPCP vs the
levers that should be addressed, based on
new information

Results

Acknowledgement that
prediabetes and other high risk
"pre-chronic" conditions must be
addressed

Strong commitment to improving
care for those with diabetes
remains

Difficult to do both with existing
level of federal funding

Lesson Learned: Shifting
direction is an ongoing process
that takes time & effort



- PRISM System Dynamics Model
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Coronary Heart Disease Mortality
WA State and US

S Vital Statistics 1980-2005
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«28% decline in CV deaths due to better emergency response & acute care

*11% in CV event prevalence due to decreases in 2.5 pm air pollution, smoking
and uncontrolled cholesterol



CV risk model incorporates:

Downward trends, 1990-2004:

Fraction workplaces allowing

smoking (1990-2003)
Air pollution (1990-2001)
CV event fatality (1990-2003)

Youth smoking (rise 1991-99, decline

1999-2003)

Upward Trends, 1990-2004:
Obesity
High BP

Diabetes

Prevalence of key CV Risk Factor
0.6 30

\

0 Uncontrolled Diabetes Prevalence | g
1990 2000 2010 2020 2030 2040

Uncontrolled High Cholesterol Prevalence

Air Pollution PM2.5 | 1°

Smoking Prevalence

More CV Risk Factor Prevalence
0.6

0.4

Obesity Prevalence

Stress Prevalence

Fraction Nonsmokers SHS Exposure

1990 2000 2010 2020 2030 2040

(Air pollution only)



Despite decreases in the
prevalence of air pollution and
smoking, we see increases in

<> obesity,
< hypertension,
< and diabetes

These increases, combined
with an aging population will
soon lead to an upswing in
CV deaths —a reverse of
current trends.

What actions can
we take to create a
different future?

CVD & Risk Factor Complication
Costs and CVD Mortality
3,000 4

Complication Costs per 1000
2,250 3

CVD Deaths per 1000 2

1,500

750 1
Complication Costs per 1000 if all risk factors = 0

1990 2000 2010 2020 2030 2040



CV System Dynamics Model:

Low
CVD Risk

Increased
CVD Risk

LOCAL CONTEXT

» Eating & activity options

» Smoking policies

» Socioeconomic conditions
* Environmental policies

* Health care options

» Support service options

* Media and events

NUTRITION, PHYSICAL
ACTIVITY & STRESS

* Salt intake

» Saturated/Trans fat intake
* Fruit/Vegetable intake

* Net caloric intake

* Physical activity

» Chronic stress

Acute CVD
Events

Disability and
Risk of CVD
Recurrence

RISK FACTORS

UTILIZATION OF
SERVICES

* Behavioral change
* Social support

» Mental health

* Preventive health

CVD RISK FACTOR
PREVALENCE
& CONTROL

* Hypertension

* High cholesterol

* Diabetes

* Obesity

* Smoking

» Secondhand smoke

« Air pollution exposure

ESTIMATED FIRST-
TIME CVD EVENTS

* CHD (MI, Angina, Cardiac Arrest)
* Stroke
* Total CVD (CHD, Stroke, CHF, PAD)




PRISM System Dynamics Model

Smoking

Secondhand

smoke Particulate

air pollution
Downward
trend in CV
event fatality

/

Chronic Disorders

High BP
High First-time CV
cholesterol — ™  eventsand

deaths
Diabetes




PRISM System Dynamics Model
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Obesity

Chronic Disorders
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PRISM System Dynamics Model

Utilization of

Psychosocial quality primary
stress care Smoking
Secondhand
Diagnosis smoke ; ;
and control Partlcula_\te air
pollution
Downward
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Chronic Disorders
Healthiness High BP /
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. deaths
Obesity Diabetes
Extent of

physical activity



PRISM System Dynamics Model
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PRISM System Dynamics Model
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PRISM System Dynamics Model
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PRISM System Dynamics Model
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PRISM System Dynamics Model
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PRISM System Dynamics Model
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PRISM System Dynamics
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Different Modeling Approaches
For Different Purposes

Logic Models

(flowcharts, maps
or diagrams)

System Dynamics

(causal loop diagrams,
stock-flow structures,
simulation studies, action labs)

Forecasting Models
(regression models,
Monte Carlo models)

* Articulate steps

between actions
and anticipated
effects

 Improve understanding about
the plausible effects of a policy
over time

* Focus on patterns of change
over time (e.g., long delays,
better before worse)

 Test dynamic hypotheses
through simulation studies

* Inspire action through visceral,
game-based learning

 Make accurate
forecasts of key
variables

* Focus on precision
of point predictions
and confidence

intervals




What would happen if we addressed all these Interventions?

Care

- Primary Care Quality = 75%
- PC Marketing = 100%

- PC Access = 100%

Lifestyle
- Physical Activity Access = 100%

- Physical Activity Social Marketing =
100%

- Access to Healthy Nutrition = 100%

- Healthy Nutrition Social Marketing
= 100%

- Stress Multiplier = 50%

Air
- Tobacco Tax = 100%

- Marketing Against Smoking =
100%

- Air Pollution Multiplier = 50%
- Smoking Bans = 100%

INDIVIDUAL INTERVENTIONS SELECTOR

New quality of
primary care

PRIMARY CARE INTERVENTIONS

New PC services New access to
marketing primary care svcs

New junk food tax
and sales restrict

NUTRITIONAL INTERVENTIONS

New social marketing New access to
for healthy diet healthy diet

PHYSICAL ACTIVITY INTERVENTIONS

New social

marketing for PA New access to PA

WEIGHT LOSS INTERVENTIONS

New WL services New access to
marketing weight loss svcs

New tobacco tax
and sales restrict

TOBACCO INTERVENTIONS

New social New SQ services New access to
marketing . smoking quit svcs and
. . marketing

against smoking products

New multiplier on
air pollution

AIR QUALITY INTERVENTIONS

New multiplier on
workplaces allowing
smoking

New multiplier on
sources of stress

INTERVENTIONS AFFECTING STRESS

New MH services New access to
marketing mental health svcs




Potential Futures

% Decrease from Base case

2015 2040
Mort Cost Mort Cost
Uncertainties
at minimum
impact

Uncertainties
at maximum
impact

4 N

There are significant gains
even at the least effective
end of the uncertainty range.

\_ )

Deaths from CVD per 1000

Base Case

All 19 Interventions
with range of uncertainty

—

\\\\_\\\_\H L ——
L’_,_/—’_’_,_’_’_’_
Deaths from CVD if all risk factors = 0
0
1990 2000 2010 2020 2030 2040
CV & Risk Factor
Complication Costs per Capita
3,000
\ Base Case

2,000 12.

M 23.0%{ } }
All 19 Interventions

1,000 with range of uncertainty

Complication costs if all risk factors = 0

e
0

1990 2000 2010 2020 2030 2040



Comparing Care, Air & Lifestyle Interventions

provides

Quick and sustained reduction in
CV events,

...but little cost savings ($25 per
capita for 30 years)

Air provides

Quick and growing reduction in
CV events,

Maijor cost savings ($300 per
capita for 30 years).

provides

Growing CV event reductions
over time, but little immediately

Substantially increasing cost
savings over time (average,
$100 per capita)

Deaths from CVD per 1000

2 7

Care + Air

If all risk factors = 0

0

1990 2000 2010 2020 2030 2040

Complication & Mgmt Costs per Capita

. \

Average annual
cost savings of
$ 425 per capita

Care + Air

-

If all risk factors =0

0

1990 2000 2010 2020 2030 2040



What do YOU think?

S
Of the 19 Intervention Options:

- Which 5 will have the biggest impact on CV first
events & deaths by 20402 By 20152

* Which 5 will have
the biggest impact
on CV Costs by
20402 By 20152




PRIMARY
CARE

HEALTHY

WEIGHT pHYysICAL

AR
QUALITY

DIET

ACTIVITY

LOSS

TOBACCO

STRESS

Simulation results for individual interventions - grouped by area

% A
% A Comp &
Test Deaths/ Mgmt $/
Single Intervention  value thou 2015 thou 2015
Base case - - -
Quality of Primary
Care 0.75 -5.5% -1.4%
Primary care
services marketing 1 -1.1% 0.0%
Access to primary
care 1 -2.7% 0.1%
Social marketing
healthy diet 1 -0.1% -0.1%
Junk food tax &
sales restrict 1 0.0% 0.0%
Access to healthy
diet 1 -0.4% -0.5%
Social marketing for
physical activity 1 -0.2% -0.2%
Access to physical
activity 1 -0.8% -1.1%
Weight loss services
marketing 1 0.0% 0.1%
Access to weight
loss services 1 -0.1% 0.6%
Social marketing
against smoking 1 -1.5% -5.4%
Tobacco tax & sales
restrict 1 -1.1% -3.0%
Smoke quit services
marketing 1 -0.2% 0.0%
Access to smoke quit
services 1 -0.4% -0.1%
Air pollution multiplier 0.5 -4.7% -2.3%
Workplaces allowing
smoking multiplier 0 -0.5% -1.0%
Multiplier on sources
of stress 0.5 -0.5% -1.4%
Access on mental
health services 1 -0.1% 4.3%
Mental health
services marketing 1 0.0% 0.3%

% A
Deaths/

% A
Comp &
Mgmt $/

thou 2040 thou 2040

-43%  -0.7%
0.9%  0.2%
-21%  0.6%
-03%  -0.5%
01%  -0.1%
-11%  -1.5%
-05%  -0.7%
21%  -3.2%
0.1%  0.0%
-05%  0.0%
27%  -12.2%
-16%  -6.5%
-02%  -0.3%
-04%  -0.7%
2.9%  -15%
-03%  -1.6%
0.9%  -2.3%
01%  4.2%
0.0% 0.3%




Biggest Impact After 10 years

Biggest Impact After 35 years

(2015) (2040)

CVD Deaths | 1. Quality of Primary Care (-5.5%) 1. Quality of Primary Care (-4.3%)
Per 1000 2. Air Pollution Multiplier (-4.7%) 2. Air Pollution Multiplier (-2.9%)

3. Access to Primary Care (-2.7%) 3. Social Mktg Anti-Smoking (-2.7%)

4. Social Mktg Anti-Smoking (-1.5%) 4. Access to Physical Activity

5. Tobacco Tax and Sales Restrictions (-2.1%)

(-1.1%) 5. Access to Primary Care (-2.1%)

Complication | 1. Social Mktg Anti-Smoking (-5.4%) 1. Social Mktg Anti-Smoking
& 2. Tobacco Tax & Sales Restrictions (-12.2%)
Management (-3.0%) 2. Tobacco Tax and Sales
Costs

3. Quality of Primary Care (-1.4%)
4. Air Pollution Multiplier (-2.4%)
5. Stress Reduction (-1.4%)

Restrictions (-6.5%)

3. Access to Physical Activity
(-3.2%)

4. Stress Reduction (-2.3%)

5. Access to Healthy Diet (-1.5%)




Biggest Impact After 10 years

Biggest Impact After 35 years

Tobacco Tax and Sales
Restrictions (-1.1%)

a1

(2015) (2040)
ICVD Deaths 1. Quality of Primary Care (-5.5%) 1. Quality of Primary Care (-4.3%)
Per 1000 2. Air Pollution Multiplier (-4.7%) 2. Air Pollution Multiplier (-2.9%)
3. Access to Primary Care (-2.7%) [3. Social Mktg Anti-Smoking (-2.7%)
4. Social Mktg Anti-Smoking (-1.5%) [4. Access to Physical Activity
5.

(-2.1%)
Access to Primary Care (-2.1%)

IComplication
1&
Management
ICosts

=

Gl & »

Social Mktg Anti-Smoking (-5.4%)
Tobacco Tax & Sales Restrictions
(-3.0%)

Quality of Primary Care (-1.4%)
Air Pollution Multiplier (-2.4%)

. Stress Reduction (-1.4%)

-

S

. Social Mktg Anti-Smoking

(-12.2%)

. Tobacco Tax and Sales

Restrictions (-6.5%)

. Access to Physical Activity

(-3.2%)
Stress Reduction (-2.3%)

. Access to Healthy Diet (-1.5%)




Interventions: Quick vs Long-term Impact

Quick Impact:

Increase Primary Care Quality
from 54% to 75%

Cut Air Pollution by half
Impact takes longer:

Increase Social Marketing
Against Tobacco from O to
100% of maximum.

Increase Tobacco Tax and Sales
Restrictions from 50% to 100%

Increase Access to Physical
Activity from 70% to 100%

These five interventions would provide:

~ 77 % of cost savings achieved by
15 interventions

~ 57 % of mortality reduction

Deaths from CVD per 1000

2 Quick two + Long three
0
1990 2000 2010 2020 2030 2040

Complication & Management
Costs per Capita

1’000 Quick two + Long three 100%

= |

Average annual
0 cost savings of

$ 350 per capita
1990 2000 2010 2020 ¢ For Quick 2 + Long 3




Washington Chronic Disease Prevention Unit

Purpose: Results
Use SDM to facilitate planning in an Overlaid current work on our
integrated chronic disease prevention Map to see where current work
unit is focused

Audience: Defined our desired future &

Brainst d tential
CDPU Director, Managers and staff rainstormed potentia

from Asthma, Diabetes, Heart Disease
and Stroke, Nutrition & Physical Activity Lesson Learned: SDM shows
programs how our work may be strategically

strategies to impact levers

. . . . . aligned to impact levers most
Time: multiple sessions, including day-long 9 P

PRISM training at NACDD Academy stfectively

Format: Facilitated discussion, small group
work over 3 years



How CDPU addresses factors in the PRISM SDM

-CDSMP

--Healthy
worksites

!

Psychosocial =

stress
4
-Diabetes
Prevention, YMCA
Healthiness
-SNAP Ed of diet

/

-Healthy
Communities

--Healthy worksites

Extent of

physical activity

-Medical Home
Collaborative
-CDSMP

-DSHS Diabetes Ed

Reimbursement

!

Utilization of
quality primary

care
a4
Diagnosis
and control
L\ W 4
Obesity

-SNAP Ed
-Healthy worksites

-Diabetes Prevention, YMCA
-Healthy Communities & ACES

--Asthma home visits
-Asthma school health
-Healthy Communities

-Healthy worksites

. /

Smoking
\

Secondhand
smoke

Chronic Disorders

‘ -

N High BP

LS .

] High
cholesterol

v Diabetes

f

-Diabetes Prevention, YMCA
-Medical Home Collaborative

-Healthy worksites

-HTN in firestations

Particulate air
pollution

Downward
trend in CV
event fatality

e

First-time CV
events and
deaths

-Cardiac & stroke
ER System

-Healthy worksites




Wishington State Department of

Health

Please contact me with ideas, comments or questions:

Contact Information f’

Marilyn Sitaker, MPH
Chronic Disease Prevention Unit
Lead Epidemiologist and Evaluation Coordinator

360-236-3463 (phone)
360-236-3708 (fax)


mailto:marilyn.sitaker@doh.wa.gov
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