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Outline

e Creating analytic infrastructure
e Using analytic models
e Measuring program effectiveness
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MODELS
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Using Models for Care Management

Continuum of Patient Needs

Wellness Elective Chronic Acute Ca(t:ca):til!::e)l(\ic
Surgical Conditions Conditions Conditions " -
Conditions
6
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Is Care Management Effective?

* Are drugs effective?

e |s a scalpel effective?

nich population?

nat point in time?

nat intervention?

nat outcomes of interest?
nat time horizon?

nat evidence threshold?

S22z =
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Competing Intervention Design Philosophies

Many “triggers Targeting of Patients
l l l l l Based on Objective Criteria
General Assessment Based on Opportunity to

Benefit from a
particular intervention

Multi-Issue Care Plan

A 4

Outreach Protocol

A
Intervention Period A
and Revised Care Plan

e Consistent intervention process
enables process improvement

e Targeting protocol can be
applied to comparison
population for evaluation

Easier to design

Respects professionalism
Addresses patient complexity
Difficult to evaluate
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Using Intervention Models to Explore Alternative Interventions

Identified
Population/Spend

Patients ldentified in
when still in hospital

Target Rate

Reach and Engagement
Rate

Effectiveness Rate in

avoiding need for
readmission

Total Gross Savings

Care Transition

Nurse On Site

$100
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Care Transition
Nurse On Phone

$100

$2

lllustrative



IP Admit Rate per 1000
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[llustrative

Number of IP admissions per 1000 members identified with CHF, by percentile of risk score
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IP Admit Rate per 1000
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[llustrative

Number of IP admissions per 1000 members identified with CHF, by percentile of risk score
5,000 r
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Finding Target Penetration that Yields Max Net Savings:
Maximizing Beneficial Impact for Members for the Amount Spent

Diabetes Disease Management

5,000,000
4,000,000 "
Gross Savings
Dollars
3,000,000
Cost
2,000,000 +
Net Savings
1,000,000 + \
Fixed Cost {
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(1,000,000)

Target Penetration Rate (as % of Diabetes population)
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Finding Target Penetration that Yields Max Net Savings:
Maximizing Beneficial Impact for Members for the Amount Spent

Diabetes Disease Management

5,000,000
Threshold
4,000,000 + "
Gross Savings
Dollars g
Y
3,000,000
Cost
2,000,000 +
Net Savings
1,000,000 + \
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(1,000,000)

Target Penetration Rate (as % of Diabetes population)

14
Copyrighted 2011, Reward Health Sciences, Inc.



Finding Target Penetration that Yields Max Net Savings:
Maximizing Beneficial Impact for Members for the Amount Spent

Diabetes Disease Management
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Gross Savings
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Highest ROI Does Not Yield Maximum Net Savings or
Maximum Penetration Rate for Member Impact

Increasing the target penetration
rate from 18% to 41% leads to a

lower ROI, but the net savings
Diabetes Disease Management increases by 24%.

5,000,000 2.50
Dollars RO

4,000,000 +

. + 2.00

Gross Savings

3,000,000 +

+ 1.50
2,000,000 +

1,000,000 +

/, Net Savings 1+ 1.00

Fixed Cost { T 0.50
- HH HH
S X X R O 2 2 O X2 X2 ¥ 52 58 &8 & 38 ¥
n o n o Ln o n o n o n o n o [Te) g
N N (47} ™ < < n n o [{e] ~ M~ [¢6] [ee] (o) ()] g
9
18% 41%

(1,000,000) I
Target Penetration Rate (as % of Diabetes population)
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Max Net Savings Signature

17

Net Savings PMPM

[llustrative

0.25
0.20 41% of Diabetes
"“" 81% of Congestive
Heart Failure o
0.15 -
47% of Ischemic Heart Disease
0.10 -
4% of =—IHD
((:)OPD 20% of Asthma CHF
0.05 = Diabetes
== COPD
- Asthma
- 0.05 0.10 0.15 0.20 0.45
(0.05) -
(0.10) -
(0.15)

Variable Cost PMPM
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Does global opportunity score / stratification make sense
with targeted interventions?

Intervention Proxy for Return
Care Transition Program Probability of Being Re-Admitted
For Patients Admitted to Hospital Within 30 days of Discharge to Home

Nurse Advice about Pros and Cons ‘ Probability of Getting Back Surgery
Of Spine Surgery In Next Year

Nurse Coaching to Increase Probability of Being Admitted to
Chronic Condition Self-Management ‘ Hospital in Next Year
Motivation and Effectiveness for Chronic Disease

18
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Dynamic Models

* Thinking like an accountant
analyzing accounts receivable
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Capital/Operating Cost, Benefit Savings
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Dynamic Models

Case Management

Quarterly Economic Impact

$20M -
mmmm Benefit Cost Savings
Operational Costs
$15M - p Investment Costs
e Quarterly Economic Impact
$10M -
$5M -
$OM
-$5M -

B @4, Q1 Q@ Q8 Q4,01 @ o 4, Q1 Q2 @ 4, QL @ 8 4, Q@ &8 &,
2009 2010 2011 2012 2013 2014
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Quarterly Economic Impact

22

$3.5M

$3.0M

$2.5M

$2.0M

$1.5M

$1.0M

$0.5M

$0.0M

-$0.5M

-$1.0M

Dynamic Models

Chronic Condition Management

ILLUSTRATION

[ Benefit Cost Savings
Operational Costs

pmm  Investment Costs

== Quarterly Economic Impact
‘ —— |

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
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Dynamic Model of Entire WCM Solution

Quarterly Economic Impact
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Analyzing Uncertainty

Using Monte Carlo Simulation

Assumptions
' Forecast: Net Savings
Edit View FEorecast Preferences Help
10,000 Trials Fregquency View 9 546 Displayed

Calculations —»

Pl

-
A

Net Savings

0.03

Frobahility
=]
5]

Mean = 1.726.370.08

0.01
1T Certainty Max =2.027.97462 0 &
| BCertainty Min = 1.436.055.53 li
0.00 | ;E".s."g'}i'-. i I | i
1,200,000.00 1,400 000.00 1,600,000.00 1,800 000.00 2 ,000,000.00
Dollars
P 143605552 Certainty: |30.05 % EW2.027 974 63

90% Interval of Uncertainty
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Frequency

[llustrative

Chronic Condition Management—Sensitivity Analysis

2014 Cumulative Net Savings Frequency Distribution 2014 Cumulative Net Savings Variable Sensitivity
1,200 o
Total Spend Reduction for Engaged 71%
Members
1,000 Member Reach Rate (% of targeted 17%

members reached)

Engagement Rate (% of reached 7%
800 members engaged)

Double Counting Assumption | 2%

600
MA PPO Annual Medical Spend | .,
Growth Rate Above Inflation
400
MA PPO Annual Inflation (Program |
Costs) Growth Rate
200
Average Length of Regular 1%
Engagement Phone Calls (min)
0 = 1%
-$10M $am $18M $32M $46M $60M Other
0% 20% 40% 60% 80%
25
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. . ILLUSTRATION
Example of “Hurricane Diagram” S
WCM Solution Cumulative Net Savings

Range of Outcomes—Cumulative Portfolio Net Savings
$140M

$120M
$100M
$80M

$60M

90%
Confidence

$40M

$20M

SM

-$20M
Jun-10 Dec-10 Jun-11 Dec-11 Jun-12 Dec-12 Jun-13 Dec-13 Jun-14 Dec-14

Note: Based on a Monte Carlo analysis with 10,000 trials, and triangular distributions on 72 input variables for entire portfolio

26
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Modeling Geographically-Sensitive Interventions

ILLUSTRATIVE

In-Hospital
Discharge Planning

Engaged Locally

Oakland County 85
Wayne County 91
Kent County 22
Washtenaw 19
County
Ingham County 7
Kalamazoo
County 12
Engaged Telephonically
All Other
Counties 364
Kent |~ -
l‘
- Inghem . Qakland | .
'., 0"
,Kalamazoo \ ... Washtenaw, Wayne
Sy 1,
I = Counties targeted locally =
27
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Modeling for Provider-facing Clinical Programs
Savings for Customer X for 41 Initiatives in the BCBSM Physician Group Incentive

Program
Projected benefit cost savings Projected benefit cost savings
Annual savings by initiative category Annual savings by initiative category as % of
total benefit cost
$9,000 $8,472 0.5%
$8,000 $7,530 0.5% 44%
% $7,000 $6,281 g 0.4%
§ $6,000 $5,006 g O
c
£ , S 0.3%
3 $5,000 3
2 = 0.3% 25%
4,000 17
g * 8 02% | ozm—F o2 6.2
£ $3,000 = i
S c 0.2% 0.18%
S $2,000 3 0.1%
$1,000 0.1%
$0 0.0% “—— 0.00% 0.00% 0.00%  0-00%
2010 2011 2012 2013 2010 2011 2012 2013
M Service utilization M Condition =&— Service utilization —&— Condition
B Clinical IT W Core clinical process =®—Clinical IT —&— Core clinical process
New group B Planned New group —8— Planned
28
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REPORTS &
MEASURES

Looking back

VS.

MODELS

Looking ahead




Measurement of Outcomes

e Can only measure events that did not
happen by comparison

 Two basic types of comparison groups:
— Pre-Post
—Concurrent



The Levels of Effect Measurement

Concurrent
Outcomes Monitoring

Periodic Retrospective
Program Evaluation

e Qutcome measure defined so as to

be able to define the denominator
population symmetrically for
intervention and comparison

group.

Comparison could be historical or
concurrent.

Obijective is to track actual results
to determine if expected results are
achieved.

e Formal analysis uses more

rigorous methods to deal with
potential confounding variables
and assess confidence interval.

Iterative process requires
methods expertise; impractical
to do over and over for
monthly reporting.




The Two Key Challenges to Measurement

VARIATION BIAS

e Noise > Signal

e Noise = “common cause” or e Comparison group is not truly
“random” variation in people comparable
and their response to disease
and treatment




Methods to Address Variation

 Risk adjustment does not help.

33
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s W e

Addressing Bias

Top Five ROI Bias Issues

Regression to the Mean
Biased Secular Trend Adjustment
Once-chronic-always-chronic “migration bias”

. Risk Factor Switcharoo
. Volunteer Bias with “I did my best” control for

confounding



10,000
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

Average Cost Per Case (PMPM)

35

Regression to the Mean

Case Management — Cost per Case before and after referral
Medicare Advantage Cases referred between April 2007 - Dec 2008. n=11,768

6,533

Pre Intervention (3 months) Post Intervention (3 month)
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[llustrative

47.1%
Reduction!

$3,083
Savings
Per Case!
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Cost Per Member Per Month

llustrative

Regression to the Mean

Case Management — Cost per Case before and after referral
Medicare Advantage Cases referred between April 2007 - Dec 2008. n=11,768

16,000

14,000 -

12,000 -

10,000 -

8,000 -

6,000 -

4,000 -

2,000 -

Pre Pre Pre Post Post Post Post Post Post Post
61-90 31-60 0-30 '0-30 31-60 61-90 91-120 121-150 151-180 181-210

Days in Relation to Targeting for Case Management*

*Post date ranges in relation to 5-days after targeting.
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37

Cost Per Member Per Month

llustrative

Regression to the Mean

Case Management — Cost per Case before and after referral
Medicare Advantage Cases referred between April 2007 - Dec 2008. n=11,768

16,000

14,000 -

12,000 -

10,000 -

8,000 -

6,000 -

4,000 -

2,000 -

Not Engage

Pre Pre Pre Post Post Post Post Post Post Post
61-90 31-60 0-30 '0-30 31-60 61-90 91-120 121-150 151-180 181-210

Days in Relation to Targeting for Case Management*

*Post date ranges in relation to 5-days after targeting.

Copyrighted 2011, Reward Health Sciences, Inc.



Solution = Outcomes Monitoring with “Re-qualification”

Regression to the Mean

llustrative

350
300
250 -
200 -
150 -
Pre-Intervention Actual
100 -
= = =Pre-Intervention Trend
50
O L |
— N M < IO O N~ 0 O O 4 N MO < 1D O~ 0 O O 4 N OO & IO O© I~
CCCCCCCCCHH\—I\—IHHHHHHNNNNNNNNN
S 22228288282 55555555555555555%5°F6
EEEEEEEEEEEEEEEEEEEEEEEEEEEE
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Regression to the Mean

Solution = Outcomes Monitoring with “Re-qualification”

350 Ramp-Up Intervention Steady State

llustrative

300 -

S e m mE  m mE mE m m m om

250 -

200 -

150 - Pre-Intervention Actual

100 - = = = Pre-Intervention Trend

50 - = = =Expected Post-Intervention Trend

O T T T T T T T T T T T T T T T T T T T T T T T
— N M < IO O N~ 0 O O 4 N MO < 1D O~ 0 O O 4 N OO & IO O© I~
CCCCCCCCCHH\—I\—IHHHHHHNNNNNNNNN
S £ 88288282828 55555555555555556565°E
EEEEEEEEEEEEEEEEEEEEEEEEEEEE
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Regression to the Mean
Solution = Outcomes Monitoring with “Re-qualification”

llustrative

350 Ramp-Up Intervention Steady State
300 -
250 -
200 -
150 - Pre-Intervention Actual
= = =Pre-Intervention Trend
100 -
= = =Expected Post-Intervention Trend
501 ——<«— Post-Intevention Actual
O T T T T T T T T T T T T T T T T T T T T T
I N OO < IO © I~ 0 O O «« N M & I © I~ 0 0O O & N MO S 1 © I~ ©
CCCCCCCCCHH\—I\—IHHHHHHNNNNNNNNN
S £ 88288282828 55555555555555556565°E
EEEEEEEEEEEEEEEEEEEEEEEEEEEE
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Regression to the Mean

Solution = Outcomes Monitoring with “Re-qualification”

llustrative

350 Ramp-Up Intervention Steady State
S~
300 e — 7
= S = m  m m m m = m = om
250
200 -
150 - Pre-Intervention Actual
= = =Pre-Intervention Trend
100 -
= = =Expected Post-Intervention Trend
501 ——<«— Post-Intevention Actual
O T T T T T T T T T T T T T T T T T T T T T T T
| N M < IO © I~ 0 O O « N M < I © ™~ 0 O O & N MM & IO © I~ ©
CCCCCCCCCHH\—I\—IHHHHHHNNNNNNNNN
S 22228288282 55555555555555555%5°F6
EEEEEEEEEEEEEEEEEEEEEEEEEEEE
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IHDEX ws.
340 2007 Admits 1,000

1.25
1.20
1.15
1.10
1.06

1.00

0.9
0.0
0.85
0.50

Applying Outcomes Monitoring to a
Vendor-delivered Disease Mgmt Program

—s— Asthma
—a&— COPD
—t—CAD

= =x= =CHF

—— [iabetes
el A1y Chiranic

[,
pid
X
Easzeline Ramp-Llp Intervention Ramp-Down
3007 4007 1003 2008 3003 4005 1009 2009 304 40049
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Using Statistical Models

Model 2
(Perferred Model)

BEFORE initiative started
level and slope for

PGIP radiology initiative
paticipants

based on all information
from non-paticipants and

paticipants
\ 5\093

Elevation
on intercept
-$0.28

08

/ Future saving
AFTER initiative started based on model
level and slope for
PGIP radiology initiative
paticipants

A4.75 1.5 .25 1 -0.75 05025 0 0.25 0.5 075 1 1.25 1.5 175 2
Time
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PROVIDER-FACING
CLINICAL PROGRAMS



Sources of Cost Savings

Cost Impact

Health Information Exchange Reduce Duplication
of Services

Denvery SyStem Clinical Decision Support
Transformation

Patient Self-Management Support
Reduce Rate of

Avoidable Clinical

Patient-Centered
Events

Medical Home Care Coordination

and
Reduce Resources

Accountable Care Per Clinical Service

Organization

Reduce Use of Low

and Value Services of
PCP Referral Influence Specialists and

Meaningful Use of Facilities

Heath information

Technology
. . . Increase Price per
Provider Consolidation Clinical Servicepor

increasing Market Power Episode
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Financial Model for Provider-facing Clinical Programs

Accountable Care Organization

ACO Legal / Contracting Entity
Employer  premium

Physician Hospital
Organization Chain

Health

Plan Primary Specialty
Practices Practices

=l &
o] E
o 75}
< &
O >
&
Q
S
(a1

P4P
Incentive - Specialist
person u

Out of Pocket (copay S, coins %)
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Modeling Provider Incentive Programs
Savings for Customer X for 41 Initiatives in the BCBSM Physician Group Incentive Program

Projected benefit cost savings Projected benefit cost savings
Annual savings by initiative category Annual savings by initiative category as % of
total benefit cost
$9,000 $8,472 0.5%
$8,000 $7,530 0.5% 44%
% $7,000 $6,281 g 0.4% '
% $6,000 $5,006 g O |
c
R= , S 0.3%
3 $5,000 3
2 = 0.3% 25%
4,000 17
g ® S 02% | 023% : 6.22%  0:22%
£ $3,000 =R i
e c 0.2% 0.18%
S $2,000 3 0.1%
$1,000 0.1%
$0 0.0% —— 0.00% 0.00% 0.00%  0-00%
2010 2011 2012 2013 2010 2011 2012 2013
M Service utilization M Condition =&— Service utilization =&— Condition
B Clinical IT W Core clinical process =®—Clinical IT —&— Core clinical process
New group MW Planned New group —8— Planned
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Key Conclusions

Plans and Providers must prepare to share risk
Systems should capture Actively Structured Data

Cause-Effect models should be developed to support
intervention design, prospective outcomes estimates and
evaluation plan

Intervention Models should be used to prospectively
estimate outcomes of clinical programs and to determine
optimal targeting

Engagement Cohort method should be used to model the
dynamics of program ramp-up and ramp-down.

Monte Carlo analysis should be used to assess uncertainty

Pre-Post Analysis without “requalification” is analytic
malpractice
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