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Decision Analysis

DA provides a clear framework for analyzing decisions
that involve significant uncertainties (risk).

In today's world risks can include anything from
political and legal risks, to unknowns associated
with market acceptance, weather, foreign exchange
rates, commodity prices, and .... (why not) wellness
and health outcomes.



Decision Analysis Cycle

Four main steps

Creating a basic model of the business
problem

Determining how to best represent
uncertainties

Creating an exhaustive set of choices

Performing quantitative analysis to
determine the optimal decision
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W20 : Wellnhess to OQutcomes

Get Regular
Immunizations

Be Active ‘
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W20 : Wellness to OQutcomes




Wellness to Outcomes
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Hypertension

example

Sorted Parameter Estimates

Term Estimate Std Error t Ratio Prob>[t|
% Low Risk -158.2534 46.74753 -3.39 0.0025
Nutritional Environment -52.91356 20.28908 -2.61 0.0157
% Aged 50+ 111.49604 45.05718 2.47 0.0211
0'%,E

Prediction Profiler

RSquare 0.65331

RSquare Adj  0.608089

Root Mean Square Error 24.65265
Mean of Response 120.7826

Observations (or Sum Wgts) 27

= 200
D -
1 Lo o) o
I |
E 5 o @ 100+
i 1
= 50 -

e L nT g =]
L= ]

Mutritional 039222
Environment Total % Aged S50+

0.56611

9% Low Risk



Hypertension Episodes rates

Hypertension Episodes of Care /1000 Active Members in

Nutrition- Physical Activity High score vs. Control work-sites
p 0.003 Between Groups ; p 0.001 Within Years

180.00
160.00 158.09
140.00
120.00 .
111.08 =&—Nutrition +
100.00 Physical Activity
high score sites
80.00 N.13
60.00
40.00 : —m— Control sites N.
80
20.00
0.00

2004 2005 2006 2007 2008



140
RSquare  0.665526
120 - RSquare Adj0.652662
Root Mean Square Error 14.82222
- 100 - Mean of Response 54.99786
iy Observations (or Sum Wgts) 28
g2 80+
= 8
=2 Bo-
40 -
20 T I T I |
&0 100 150 200
AFT-HPN-Epizodes Per 1000
Variable Mean Std Dev  Correlation Signif. Prob

AFT-HPN-Episodes Per 1000
DM Epi Per 1000 ACTIVE

Term
Intercept
AFT-HPN-Episodes Per 1000

121.9436  39.12864
54.99786  25.14994

Estimate Std Error
-8.943783 9.32074
0.5243543 0.072902

0.815798 <.0001

t Ratio Prob>|t|
-0.96 0.3461
7.19 <.0001



Diabetes Episodes rates (example) €

Term Estimate Std Error t Ratio tRatio  Prob>[t|
Physical Activity % no risk -122.7227 52.38092 -2.34 0.0274
% Aged 50+ 77.20665 33.31348 2.32 0.0289
140
Cw 120 RSquare  0.400318
o =5 = 1004 RSquare Adj0.352344
E Q5 - oap- Root Mean Square Error 20.23994
- § .'__ Mean of Response 54.99786
E g = 60 - Observations (or Sum Wgts) 28
i 40
20 4

SRRl ey

Phys=ical 0.359679
Activity % no risk % Aged S0+



Coronary Artery Disease - Episodes rates Q

Coronary Artery Episodes of care /1000
Active members

p 0.01 withinyears; p 0.02 betwenn groups

35.00
30.00
25.00 —a— Nutrition + Physical
,-E 20.00 Activity high score
5 sites N.13
‘% 15.00
< -= Control sites N. 80
10.00
5.00
0.00

2004 2005 2006 2007 2008



Coronary Artery Disease/ER visits rates

Emergency Room Visits rates, Active employees
by Exposed vs. Control worksites
ANOVAPp 0.0056
2.50
& 2.00
o
§ 1.50 O0o—
> 1.00 /‘\‘
S 0.50
0.00
2004 | 2005 2006 2007 2008
=4 EXPOSED Nutrition
- 0.82 0.71 0.71 1.20 1.12
Phys. Activity
~—CONTROL Nutriti
CTMONT 143 144 144 | 206 | 237
Phys. Activity




Coronary Artery Disease/Admission rates

Coronary Artery Disease Hospital Admission Rates ,

in Active employees by Exposed v.Control worksites
(ANOVA p 0.001)

6.00

3 5.00
=5
<
o
= 3.00 b\/\—.
S
= 2.00
£
< 1.00
0.00

2004 2005 2006 2007 2008

=4 EXPOSED Nutrition
Phys. Activity

== CONTROL Nutrition
Phys. Activity

2.45 2.30 3.17 1.96 1.94

4.96 3.88 411 3.49 3.71




Coronary Artery Disease Office visits rates Q

Medical Office Visits rates, Actives by exposed v.

Control worksites
ANOVA p <0.0001

50.00
45.00 I\.__r,’-—l‘\.
40.00
35.00
30.00 W
25.00
20.00
15.00
10.00

5.00
0.00

Visits/1000 Office Med

2004 2005 2006 2007 2008

—4—EXPOSED Nutrition

Phys. Activity 30.37 25.82 31.01 28.00 27.15

—— CONTROL Nutrition
. 46.11 43.29 42.75 46.33 44 .36
Phys. Activity



Worksite Health promotion

Several dimensions

Multi-factorial effects for any outcome, f.i.

Multiple risk factors contributing to Coronary Artery
Disease

Co-Existing but distinct population outcomes, f.i.
Hypertension, Diabetes, Coronary Artery Disease, Workers
Compensation....

Heterogeneity of populations

Several worksites, regions
Diversity of simultaneous programs

Variance in implementation maturity and intensity



Evidence Based Wellhess

System of Focus for

@% % the early adopters
(defined by Aim) \

(Tests to adapt
changes, then  \  _,.*°
implementation) e’

calable System Change




Adopter Categories

Innovators
Early Late
Majority. Majority
~ Early
Adopters LEGEENTE
2.5% 13.5% 34% 34% 16%

from E. Rogers, 1995




Delaware (2007). " 10 Keys to Health” : Process
iIndicators

K 1 B. Pressure

K 10 Depression screen K 2 Not Smoke

K g9 Social Contact & K 3 Cancer Screen

K8 Low Risk K 4 Flu shots

K7 Exercise K 5 Glucose test

K6 Cholesterol



Delaware : Wellness Performance €@

“"Quad” (example)

Net Care Cost Inflation rate

"
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20
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Benchmark

Delaware

(5)

(10) L &

Delaware: 10 Keys to Health Process
indicators

K1 B. Pressure
100%

K 10 Depression..—gqu _ K2 Not Smoke

4

K9 Social Contact gs K3 Cancer Screen

K8 Low Risk K 4 Flu shots

K7 Exercise K 5 Glucose test

K6 Cholesterol

Delaware: Health Risk Indicators

—&—HRA Participation =fll=No/Low Risk ==f=Know your Numbers

Management Topic Status

Problem/Opportunity

Focus [priorities

ID of population needs
Programs coordination

Plan Evaluation
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