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Two ConcernsTwo Concerns

High (and rising)

Costs
Poor Quality

Premiums rose 87% 
since 2000*

Response:

• Raise Copays

About 50% of time 
appropriate care  is not 
delivered**

Response:

• Disease Management

• P4P

*Kaiser Family Foundation/HRET:  www.kff.org/insurance/ehbs092606nr.cfm

**McGlynn et al The quality of health care delivered to adults in the United States. N Engl J Med 2003;348(26):2635-45 

http://www.kff.org/insurance/ehbs092606nr.cfm
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Health Econ 101Health Econ 101
Price

P

Demand curve (assumes perfect 
information)

QuantityUnderuse Economically

Efficient
Overuse



Considerable Considerable UnderconsumptionUnderconsumption

McGlynnMcGlynn et al (2003)et al (2003)
Goldman et al. (2004)Goldman et al. (2004)
Rice and Rice and MasuokaMasuoka (2004)(2004)



Value Based Insurance DesignValue Based Insurance Design

Recognize heterogeneity in valueRecognize heterogeneity in value
–– By serviceBy service
–– By patientBy patient
Recognize that for high value services, Recognize that for high value services, 
higher copays lead to underhigher copays lead to under--consumptionconsumption
Reduce (or keep low) copays for high Reduce (or keep low) copays for high 
value servicesvalue services
–– For high value patientsFor high value patients







Results from literatureResults from literature
Pitney Bowes (WSJ, AJMC)Pitney Bowes (WSJ, AJMC)
–– 6% decrease in overall diabetes costs (relative to 6% decrease in overall diabetes costs (relative to 

benchmark)benchmark)
–– Savings exceeded $1 million Savings exceeded $1 million 

Asheville (Asheville (JAmPharmAssJAmPharmAss))
–– Reduced annual, per participant, total cost for Reduced annual, per participant, total cost for 

diabetes by $1,200 to $1,872diabetes by $1,200 to $1,872
(self(self--selected program participants, relative to preselected program participants, relative to pre--period)period)

Retired public employees in CA (NBER)Retired public employees in CA (NBER)
–– 20% offset overall20% offset overall
–– 50% in highest spenders50% in highest spenders

Source:  Mahoney AJMC 2005; Cranor et al 2003; Gruber and Chandra, 2007





InterventionIntervention
A large employer lowered copays for selected A large employer lowered copays for selected 
medications in January 2005:medications in January 2005:
–– Ace/Ace/ARBsARBs
–– Beta BlockersBeta Blockers
–– Glucose controlGlucose control
–– StatinsStatins
–– SteroidsSteroids

Copay reductions:Copay reductions:
–– Generic:                      $  5.00 Generic:                      $  5.00 $0$0
–– Preferred Brand:         $Preferred Brand:         $25.00 25.00 $12.50$12.50
–– NonNon--Preferred Brand: $45.00 Preferred Brand: $45.00 $22.50$22.50



ImplementationImplementation

Implemented by an integrated care Implemented by an integrated care 
management firm:  management firm:  ActivehealthActivehealth
Management (AHM)Management (AHM)
–– Identify consumers that would benefit but Identify consumers that would benefit but 

were not using meds and inform themwere not using meds and inform them
–– Exclude individuals with contraExclude individuals with contra--indicationsindications



AdherenceAdherence



Design and SampleDesign and Sample

Identify control employerIdentify control employer
–– Used same Used same ActivehealthActivehealth Management Management 

DM/Care Management programDM/Care Management program
Identify pre & post cohorts for each class Identify pre & post cohorts for each class 
of medicationsof medications
–– Used within 3 months of Jan 1 (2004 or 2005)Used within 3 months of Jan 1 (2004 or 2005)
–– Identified by AHM as good candidates for Identified by AHM as good candidates for 

medicationmedication



Descriptive statsDescriptive stats

Table 1

client year members age
% 

female % empl.
%

spouse % child

Tx Firm 2004 35,807 37.4 53.5% 73.0% 21.4% 5.6%

Control 
firm

2004 74,345 43.9 51.2% 65.6% 29.4% 5.0%

Tx Firm 2005 37,867 38.0 53.5% 72.2% 21.5% 6.3%

Control 
firm

2005 70,259 44.7 51.2% 65.7% 29.1% 5.2%

* number of members is the average per quarter



Measuring AdherenceMeasuring Adherence

Use prescription and days supplied data to Use prescription and days supplied data to 
assess days with available medications assess days with available medications 
per quarter  (Medical Possession Ratio, per quarter  (Medical Possession Ratio, 
MPR)MPR)
–– Adjust for partial eligibility over the quarterAdjust for partial eligibility over the quarter
–– Adjust for inpatient admissionAdjust for inpatient admission
–– Adjust for medication switchingAdjust for medication switching



AnalysisAnalysis
Regress MPR per person/quarter on:Regress MPR per person/quarter on:
–– Treatment firmTreatment firm
–– Post dummy (2005 Post dummy (2005 vsvs 2004)2004)
–– Interaction between post and treatment firmInteraction between post and treatment firm
–– Controls:  Age, Gender (1 if the subject is Controls:  Age, Gender (1 if the subject is 

male), prior use (within 6 months), duration male), prior use (within 6 months), duration 
(number of quarters eligible for the study), (number of quarters eligible for the study), 
ComorbiditiesComorbidities

Adjust for multiple observations per personAdjust for multiple observations per person
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ACEi-ARB
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Statins
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Steroids
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Other adherence resultsOther adherence results

No trend in control group No trend in control group 
–– ‘‘PostPost’’ coefcoef never statistically significantnever statistically significant
Treatment firm always less adherentTreatment firm always less adherent
Models that allow the effect to change Models that allow the effect to change 
over the year tend to show a growing over the year tend to show a growing 
effecteffect



Effects size for MPR analysis

Effect size
(% points) Base MPR % increase* Take-up %**

Ace/Arb 2.59 68.37 3.79% 8.2%

Beta Blockers 3.02 68.30 4.43% 9.5%

Diabetes 4.02 69.46 5.79% 13.2%

statins 3.39 52.99 6.28% 7.1%

steroids 1.86 31.56 5.88% 2.7%



ExpendituresExpenditures



Perspective is keyPerspective is key

SocietalSocietal
–– Treat greater employer share for Treat greater employer share for inframarginalinframarginal

prescriptions as a transfer (zero cost)prescriptions as a transfer (zero cost)
–– Appropriate for cost effectiveness analysisAppropriate for cost effectiveness analysis
–– Distributional issues dealt with separatelyDistributional issues dealt with separately
FirmFirm
–– Treat greater employer share for Treat greater employer share for inframarginalinframarginal

prescriptions as a costprescriptions as a cost



MethodsMethods

Three ApproachesThree Approaches
–– Actuarial analysisActuarial analysis
–– Econometric modelEconometric model
–– Plausibility analysisPlausibility analysis

Use clinical data and literature to estimate effect Use clinical data and literature to estimate effect 
size size 



Actuarial ApproachActuarial Approach

Projected Projected TxTx firm 2005 = firm 2005 = 
TxTx Firm 2004 * (control 2005/ control 2004)Firm 2004 * (control 2005/ control 2004)

Compute Cost/Savings = Compute Cost/Savings = 
Projected Projected TxTx firm 2005 firm 2005 –– TxTx Firm Firm 20052005

Estimate for RX, non RX and TotalEstimate for RX, non RX and Total



Actuarial Results (PMPM)Actuarial Results (PMPM)
Control Firm: Societal perspectiveControl Firm: Societal perspective

RxRx Non RXNon RX TotalTotal

Control FirmControl Firm 20042004 135.36135.36 377.44377.44

20052005 134.48134.48 425.7425.7

trendtrend --1%1% 13%13%

TxTx FirmFirm 20042004 151.23151.23 420.17420.17 571.40571.40

2005 (projected)2005 (projected) 149.01149.01 476.39476.39 622.12622.12

2005 (actual)2005 (actual) 169.88169.88 425.36425.36 595.24595.24

CostCost $20.87$20.87 ($51.03)($51.03) ($26.88)($26.88)



Actuarial Results (PMPM)Actuarial Results (PMPM)
National BenchmarkNational Benchmark

RxRx Non RXNon RX TotalTotal
National trendNational trend 2004/20052004/2005 5.8%5.8% 7.4%7.4%

TxTx FirmFirm 20042004 151.23151.23 420.17420.17 571.40571.40

2005 (projected)2005 (projected) 160.00160.00 451.27451.27 611.27611.27

2005 (actual)2005 (actual) 169.88169.88 425.36425.36 595.24595.24

CostCost $9.88$9.88 ($25.90)($25.90) ($16.03)($16.03)

Source for trend:  Catlin et al.  Health Affairs 2007.  Non-RX reflects 
hospital and professional services.  Not adjusted for population growth



Econometric MethodsEconometric Methods

Evaluate comprehensive intervention Evaluate comprehensive intervention 
–– Not by classNot by class

Employees in multiple classes, benefit from Employees in multiple classes, benefit from 
copay changes for all medscopay changes for all meds
Use a preUse a pre--post control group designpost control group design
Test several nonTest several non--linear specification using linear specification using 
goodness of fit and split sample techniquesgoodness of fit and split sample techniques
–– Split SampleSplit Sample
–– DecileDecile teststests
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SimulationSimulation

How much must compliance reduce nonHow much must compliance reduce non--
RX costs to completely offset extra RX RX costs to completely offset extra RX 
spendingspending
–– Aggregate perspective:  17%Aggregate perspective:  17%
–– Employer perspective:    48%Employer perspective:    48%
Could break even with less effectiveness Could break even with less effectiveness 
if:if:
–– Add in productivity gainsAdd in productivity gains
–– Add in disability savingsAdd in disability savings
–– Target more effectivelyTarget more effectively



What I believeWhat I believe

Intervention did good things clinicallyIntervention did good things clinically
Financially, it was close to cost neutral Financially, it was close to cost neutral 
from a societal perspectivefrom a societal perspective
–– NonNon--RX savings financed extra RX costsRX savings financed extra RX costs
The intervention probably increased firm The intervention probably increased firm 
expendituresexpenditures
–– But expenditure trends for nonBut expenditure trends for non--RX were RX were 

favorable so something else good happened favorable so something else good happened 
at at txtx firm firm 



Financing VBIDFinancing VBID
Could come closer to break even if:Could come closer to break even if:
–– Add in productivity gainsAdd in productivity gains
–– Add in disability savingsAdd in disability savings
–– Target more effectivelyTarget more effectively

Increase employee share of premiumsIncrease employee share of premiums

Increase costs for other servicesIncrease costs for other services
–– Low valueLow value
–– All othersAll others



VBID SummaryVBID Summary
Higher copays lead to lower spending (even with offsets)Higher copays lead to lower spending (even with offsets)
–– Because of this copays will riseBecause of this copays will rise

VBID allows firms to mitigate deleterious consequencesVBID allows firms to mitigate deleterious consequences
–– Allow firms to hit a cost target in a more efficient Allow firms to hit a cost target in a more efficient 

mannermanner
–– Can be part of other strategies to improve quality or Can be part of other strategies to improve quality or 

decrease costsdecrease costs
Disease managementDisease management
P4PP4P
CDHP/ CDHP/ HSAsHSAs

VBID cannot be perfect, but imperfect may be better VBID cannot be perfect, but imperfect may be better 
than nonthan non--existentexistent



ENDEND



Split Sample DiagnosticsSplit Sample Diagnostics

Societal Employer Societal Employer
Linear Models

Square Root 1.003 1.004 0.998 0.999

Log 1.042 1.068 1.076 1.096

OLS 1.000 1.000 1.000 1.000

Non-Linear 
Models

Normal 1.002 1.003 1.007 1.009

Poison 1.004 1.004 0.999 1.000

Gamma 1.015 1.020 1.034 1.048

MSE: Ratio to OLS MAPE:  Ratio to OLS



DecileDecile Diagnostics Diagnostics 
(societal perspective)(societal perspective)

Linear Models Non-Linear Models
Decile Sqrt LN OLS Norm Pois Gamma

1 77.1 142.3 94.5 82.8 86.8 78.0
2 89.7 117.6 100.5 91.7 94.6 88.7
3 94.4 109.7 93.1 100.9 92.0 89.2
4 89.3 101.4 101.9 90.9 98.5 91.7
5 98.4 97.1 94.0 95.7 99.0 98.9
6 94.8 92.0 96.7 91.7 93.8 90.4
7 94.9 89.3 95.6 94.3 97.9 94.5
8 96.0 82.2 101.1 98.3 97.8 95.4
9 108.0 81.4 99.8 100.8 103.9 101.0

10 141.1 86.2 104.0 113.1 114.6 112.1

Ratio actual to predicted (by decile)



Econometric results:  summary

Total RX Non-RX

Societal Firm Societal Firm Societal Firm
Point 
Estimate

-13.77 -10.07 23.57 28.90 -35.52 -36.73

Lower 
bound

-73.70 -68.48 15.86 21.47 -93.80 -93.67

Upper 
Bound

46.17 48.35 31.28 36.34 22.77 20.22



Plausibility AnalysisPlausibility Analysis
(Societal Perspective)(Societal Perspective)

Increase in RX Costs (PMPM)

New Compliers 3

Scripts per 
complier 1.25

New Scripts 3.75
Total  $/ Script $67.00 

Increase in RX 
PMPM $2.51 

Non-RX Savings (PMPM)

AE rate/yr non-
compliers per 1000 125.00

AE rate/yr compliers 
per 1000 93.75

Weighted AE rate pre 103.13

Weighted AE rate post 102.19

∆ AE rate per 1000 0. 9375

Non-RX $ per AE $35,000 

Non RX Savings PMPM $2.73 

NET SAVINGS:  2.73 – 2.51 = $.22



Reconciling data analysis and Reconciling data analysis and 
simulationsimulation

Large standard errors  Large standard errors  
–– The analyses really agreeThe analyses really agree
Data analysis too optimisticData analysis too optimistic
–– Unobserved confounders in Unobserved confounders in txtx or control firmor control firm
Sensitivity analysis too pessimisticSensitivity analysis too pessimistic
–– Complex composition or threshold effectsComplex composition or threshold effects



Role of VBIDRole of VBID

VBID is not a magic bulletVBID is not a magic bullet
It should extend beyond cost saving It should extend beyond cost saving 
opportunitiesopportunities
VBID part of any strategy to improve VBID part of any strategy to improve 
quality or decrease costsquality or decrease costs
–– Disease managementDisease management
–– P4PP4P
–– CDHP/ CDHP/ HSAsHSAs



Employer perspectiveEmployer perspective

Adjust extra RX spend for employer Adjust extra RX spend for employer 
shareshare

–– $2.51 $2.51 2.042.04
Add Add inframarginalinframarginal RX spendRX spend

–– users*Scripts/user * users*Scripts/user * ∆∆ copay =copay =
70   x   1.25         x $6.5   =     $5.6970   x   1.25         x $6.5   =     $5.69

Reduce AE cost by 5% employee shareReduce AE cost by 5% employee share
–– $2.73 $2.73 $2.60$2.60

• Savings = $2.60 - $2.04-$5.69 = $5.13



Interpretation Interpretation 

The results suggestThe results suggest
–– Large savingsLarge savings
–– Not precisely estimated Not precisely estimated 



Plausibility AnalysisPlausibility Analysis
Increase in RX Costs (PMPM)

New Compliers

Scripts per complier

New Scripts

Total  $/ Script 

Added cost for new users $2.51 $2.04

Added cost for existing users

Increase in RX PMPM

Societal 
Perspective

Employer 
Perspective

3

1.25

3.75

$67.00 

0.00

$2.51 

3

1.25

3.75

$54.5

$5.69

$7.73



Plausibility AnalysisPlausibility Analysis
Decrease in Non-RX Costs (PMPM) and Net Cost

Societal 
Perspective

Base Costs

Effectiveness

$ compliers

$ non-compliers 
Re-weighted 

@ 73% compliers

Decrease in RX PMPM

Increase in  RX costs
Net Cost

425

.25

$386.36

$515.15 

$421.14 $356.73 $352.19

$3.86 $3.27 $7.81

$2.51 $7.73 $7.73
(1.35) $4.46 $.08

Employer 
Perspective

Employer 
Perspective

360

.25

$327.27

$436.36

360

.48

$281.93

$542.17



Reconciling data analysis and Reconciling data analysis and 
plausibility analysisplausibility analysis

Large standard errors.  Large standard errors.  
–– The analyses really agreeThe analyses really agree
Data analysis too optimisticData analysis too optimistic
–– Unobserved confounders in Unobserved confounders in TxTx or control firmor control firm

Something good is going on at Something good is going on at TxTx firm. We are not firm. We are not 
sure what.sure what.

Plausibility analysis too pessimisticPlausibility analysis too pessimistic
–– Effects are bigger than plausibility analysis Effects are bigger than plausibility analysis 

assumesassumes



What I believeWhat I believe

Intervention did good things clinicallyIntervention did good things clinically
Financially, it was close to cost neutral Financially, it was close to cost neutral 
from a societal perspectivefrom a societal perspective
–– NonNon--RX savings financed extra RX costsRX savings financed extra RX costs
The intervention probably increased firm The intervention probably increased firm 
expenditures a small amountexpenditures a small amount
–– That is not a bad thingThat is not a bad thing
Something else good happened at Something else good happened at txtx firmfirm
–– Expenditure trends for nonExpenditure trends for non--RX were favorable RX were favorable 



Financing VBIDFinancing VBID
Savings from improved health (cost Savings from improved health (cost 
offsets)offsets)
–– Must target:Must target:

high risk patientshigh risk patients
highly effective serviceshighly effective services
services with low baseline useservices with low baseline use
price responsive servicesprice responsive services

Increase costs for other servicesIncrease costs for other services
–– Low valueLow value
–– All othersAll others
Increase employee coIncrease employee co--premiumpremium



DecileDecile DiagnosticsDiagnostics
(employer perspective)(employer perspective)

Ratio of actual to predicted (by decile)
Linear Models Non-Linear Models

Decile Sqrt LN OLS Norm Pois Gamma

1 75.9 148.1 93.6 82.4 86.4 74.7
2 80.6 120.2 100.2 96.4 90.2 84.8
3 99.8 109.1 90.9 94.1 92.3 89.5
4 83.2 105.0 100.4 94.7 95.1 89.1
5 96.5 85.5 97.5 87.9 98.7 95.0
6 98.3 98.3 92.4 90.9 94.9 89.1
7 91.3 82.1 97.4 90.3 96.9 90.7
8 93.3 84.0 100.8 100.2 97.8 94.0
9 106.5 77.8 99.7 98.2 103.2 98.6

10 151.0 87.1 103.1 114.3 116.3 112.2





Econometric Results (PMPM)Econometric Results (PMPM)
Societal PerspectiveSocietal Perspective

Total RX Non-RX
age 8.1

[9.45]
3.0

[25.18]
5.4

[6.6]
FEMALE 49.7

[3.09]
8.4

[2.06]
42.3

[2.86]
Existing User -170.8

[-1.79]
-0.4

[-0.06]
-213.5
[-2.28]

log_duration -184.5
[-6.62]

-3.1
[-1.05]

-180.2
[-6.6]

POST 87.7
[5.98]

-0.3
[-0.15]

85.6
[5.97]

Tx Firm -30.1
[-1.14]

-24.5
[-5.63]

-2.2
[-0.09]

POST*Tx Firm -13.8
[-0.45]

23.6
[5.99]

-35.5
[-1.19]



Econometric resultsEconometric results
Employer perspective (PMPM)Employer perspective (PMPM)

Total RX Non-RX
age 6.6

[7.94]
2.2

[20.67]
4.7

[5.83]
female 30.4

[1.95]
1.7

[0.43]
30.1

[2.08]
Existing User -180.3

[-1.92]
-0.6

[-0.13]
-211.4
[-2.3]

log_duration -157.3
[-5.86]

-1.8
[-0.65]

-157.3
[-5.96]

POST 73.8
[5.13]

1.3
[0.8]

71.5
[5.07]

Tx Firm -17.5
[-0.68]

-15.4 
[-3.74]

.001
[<.01]

POST*Tx Firm -10.1
[-0.34]

28.9
[7.62]

-36.7
[-1.26]
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