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Estimating the elasticity demand for medical care

• Key parameter in the previous discussion is the 
elasticity of  demand for medical care

• Empirical question

• How does one go about estimating a model with 
real world data? 
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Typical study

• Variation across people in the price they pay for 
medical care (coinsurance)

• Determined by 
– Deductible 

– Stop loss

– Coverage

• Comparison is between people with more or less 
generous health insurance
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• Insurance is not randomly assigned.  People with 
particular characteristics may end up with more or less 
generous insurance

• Positive selection (adverse selection)
– People with the greatest demand for medical care have 

greater demand for insurance 
– Those who are the sickest

• Have lower income, lower education
• History of  illness

– Cov(εi,COINSUREi)<0
– Those that anticipate higher spending (εi>0) seek out 

insurance (COINSUREi<average)

• Negative selection
– Tax preferred vehicle
– People with high incomes and education have more 

income and better insurance
– They also tend to be healthier and need less care 
– But health care is a normal good – may demand more
– Cov(εi,COINSUREi)>0
– Those we anticipate have lower demand for services 

(εi<0) are more likely to have insurance 
(COINSUREi<average)
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Uninsurance Rates, 2018

Ages 15-64 10.6%
By Education, 26-64

< HS 26.8%
HS grad 14.0%
Some college 10.1%
College 5.6%
Grad degree 2.7%

By family income, all ages
<$25K 13.8%
≥$25K, <$50K 12.3%
≥$50K, <$75K 10.7%
≥$75K, <$100K 7.1%
≥$100K, <$125K 5.6%
≥$125K, <$150K 4.9%
≥$150K 3.2%
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Uninsured Non-Elderly by Work Status of  Family Head, 2007
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Full-year,full-
time worker, 

66.7%

Full-
year,part-

time worker, 
6.6%

Part-year, 
full-time 
worker, 
11.5%

Part-year, 
part-time 

worker, 4.1%

Non-worker, 
11.0%
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Insurance Status and self  reported health status
2013-2015 NHIS

Status % of  sample

% w/ Health 
Insurance

Poor 4.0% 86.4%

Fair 11.5% 83.2%

Good 28.0% 84.1%

Very Good 32.4% 89.2%

Excellent 24.2% 90.4%
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RAND Health Ins. Experiment

• 2000 families
• Four sites

– Dayton, Seattle, MA, SC 

• Four coinsurance rates
– 0, 25, 50 and 95%

• Also HMO comparison w/ 0% coinsurance
• Various ‘caps’ on ‘maximum dollar expenditures’

– Did not want families to go bankrupt in the 
experiment
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• Covered most services w/ some exceptions

• Enrolled for 3-5 years

• Non-Medicare (<63) eligible

• Participants given cash subsidy to enroll
– Maximum expected loss from participating 

– Less likely to enroll if  the already had insurance

– Goal:  enrolling should make them no worse off

• Claims filed with experiment
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Ph< 1 (coinsurance rate) 

I/Ph
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Increase coinsurance rate to
Ph*

I/Ph*

I*/Ph*

I*/Px

Must increase Income to I* to keep
Them indifferent between original
Situation and new plan

●
A

●
B

●
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Annual Per Capita Medical Use

Plan Visits Outpat. $ Hosp 
Admits

Hosp $ Total $

Free 4.55 $630 0.128 $769 $1410

25% 3.33 $489 0.105 $701 $1160

50% 3.03 $421 0.092 $846 $1078

95% 2.73 $382 0.099 $592 $1016

Real 2005 dollars

Translating results
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• Look at moving from 25% to 95% coinsurance 
rate.  P2 is 0.95 and P1 is 0.25

• Visits fall from 3.33 to 2.73

• ξ = [(2.73 – 3.33)/(2.73+3.33)]

/[(0.95-0.25)/(0.95+0.25)] = -0.17
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Elasticities, Going from 25-95% Coinsurance

• Outpatient $
– Acute -0.32

– Chronic -0.23

– Preventive -0.43

• Total outpatient -0.31

• Hospital -0.14

• Total Medical -0.22

• Dental -0.39
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Spending, Today vs. HIE

Spending
Category

MEPS
2017

18-64

Rand HIE
2017$

Free Care

Avg. spending $4,714 $1922

Inpatient $1,034 $925

% with inpatient 5.4% 10.3%

Rx $1,222 $139

% RX 58.5% 7.5%

Outpatient $469 $858
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Oregon HEI

22

Oregon Medicaid Lottery

• OHP Plus
– Serves traditional Medicaid patients
– Low income pregnant women and children, disabled, 

families on welfare

• OHP Standard
– Adults aged 19-64 – low income but not eligible for 

public insurance
– Uninsured > 6 months (why)
– Low assets
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OHP Standard

• Comprehensive benefits with low cost sharing
– Everything but vision and non-emergency dental

• Care provided by managed care groups

• Annual spending/year is $3000

• Premiums based on income with many paying 
nothing

24
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OHP Standard 

• Peak enrollment was 100K in 2002

• Stopped taking new enrollees in 2004 due to 
budget

• By 2008, attrition reduced plan to 19K

• State had money to enroll an additional 10K

• Expected high demand (90K applied)

• Used lottery to determine access
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OHP Standard

• ~ 36K were selected in the lottery

• 10K were eligible
– 60% did not return forms

– Rest had quarterly income that was too high

• If  enrolled, stayed in program indefinitely
– Need to re-certify every 6 month
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Data

• Demographic and income data
– From application

• Administrative
– Measures hospital discharge 

– Rare (<5%) but 25% of  costs

• Credit reports
– Able to match 68.5%
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Data

• Survey data
– Measures dr. visits and health outcomes

– Only 50% response rate

– 16 months after notice and 13 months after entry

28
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π1=∂Use/ ∂Lottery = 0.0054

θ1=∂Medicaid/ ∂Lottery =0.256

β1= π1/θ1=0.0054/0.256 = 0.021 33

LATE for outpatient (total use)

π1=∂Use/ ∂Lottery = 0.314

θ1=∂Medicaid/ ∂Lottery =0.290

β1= π1/θ1=0.314/0.290 = 1.083
34

Comparison w. RAND (Inpatient)

• P2=0, P1=1, so (P2-P1)/(P2+P1)=-1
• Arc ξd=ΔQ/(Q2+Q1)/(-1)

– ΔQ is LATE
– Q1 is without insurance
– Q2 =Q1+ ΔQ

• Hospital
– Q1 = 0.067
– ΔQ = 0.021
– Q2 = 0.067+0.021=0.088
– ξd=-ΔQ/(Q2+Q1)=-0.021/(0.088+0.067)=-0.135
– RAND HIE was -0.14
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Comparison w. RAND (MD visits)

• P2=0, P1=1, so (P2-P1)/(P2+P1)=-1
• Arc ξd=ΔQ/(Q2+Q1)/(-1)

– ΔQ is LATE
– Q1 is without insurance
– Q2 =Q1+ ΔQ

• Outpatient visits
– Q1 = 1.91
– ΔQ = 1.08
– Q2 = 1.91+1.08=2.99
– ξd=-ΔQ/(Q2+Q1)=-1.08/(1.91+2.99)=-0.22
– RAND HIE was -0.17

36
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Impact of  Oregon on Clinical 
Outcomes

• 2nd year followup of  the Oregon experiment

• Participants Interviewed from 9/09 to 10/10
– 25 months after the lottery

– Survey data on health status

– Anthropomorphic data

– Blood spots

– Short form depression survey

40
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Risky levels for biomarkers

• High total cholesterol, ≥240 mg/dl

• Low HDL, <40 mg/dl

• High glycated hemoglobin, ≥6.4%

• High systolic, ≥ 140 mm Hg

• High diastolic, ≥ 90 mm Hg

41 42

43 44
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Chandra et al.
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Medicare

• Part A 
– Hospital care
– Mandatory

• Part B
– Ambulatory visits
– Voluntary (although nearly all sign up)

• Part D
– Prescription drugs
– voluntary
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Out of  pocket costs in Medicare

• Part A
– Each hospital stay, $1,156 deductible
– Hospital stays > 60 days ($289 OOP/day 61-90, 

$578 OOP/day 91-150, all costs >151 days)
– Home health care, 20% coinsurance

• Part B
– Monthly premium of  $99.9
– $140 annual deductible
– 20% coinsurance on MD visits
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Retiree health plans

• Were covered by employer when working

• Many cases, when you retire, firm continues to 
provide health insurance

• Once turn age 65, Medicare picks up almost all 
costs

• Retiree plans then pay the “gaps” in Medicare 
coverage (deductibles, coinsurance, copays)
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CalPERS

• CA Public Employees Retirement System
– 1.2 million employees and families
– 3rd largest insurance plan in nation

• Retirees, provides gap coverage in Medicare
• Two plans

– HMO
– PPO

• Early 2000s, mounting fiscal concerns
• Instituted copays in plans

52
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• Physician visits
– HMO increased from $0-$10 in 2002

– No change in PPO

• Prescription drugs changes
– Generic copays held at $5

– Name brand $10 to $15 for formulary, to $30 for 
non-formulary

– Instituted in 2001 for HMO, 2002 in PPO
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Specifics

• Sample
– Medicare recipients
– Continuous enrollment in PPO or HMO (Why?) (Is 

this a problem?)

• Data
– Monthly aggregates of  health care use
– 1/2000-9/2003 (45 months)
– 4 plans (2 PPO, 2 HMO)
– 4*45 = 180 obs.
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Model

• p measures plan, t is month

• UTIL is measure of  utilization

• Δ and λ are plan and time effects

• HIPAY =1 for high copay, =0 otherwise

• Standard difference-in-difference model
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Treatment:  Δq=(q2-q1)=-0.03
Control: Δq=(q2-q1)=0.07
Diff-in-diff= ΔΔq=-0.03-0.07=-0.10

Arc-elasticity=[(ΔQ)/((q2+q1)]/[(ΔP)/(p2+p1)]
=[-.1/(0.75+0.72)]/[(10.11-0.14)/(10.11+0.14)]=-0.7
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Arc Elasticity for Rx

• Δq is from regression – roughly -0.30

• q1=1.43, q=1.34

• p1=1.27, p2=7.63

• Arc-elasticity

=[(q2-q1)/((q2+q1)]/[(p2-p1)/(p2+p1)]

=[-.30/(1.43+1.34)]/

[(7.63-1.27)/(7.63+1.27)]=-0.15
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Offset effect

• Increased OOP costs will delay necessary care 
and increase costs down the road
– e.g., increased hospitalizations

• No evidence of  offset in RAND HIE
• Evidence hard to come by

– Need change in price large enough to change 
demand

– Change in demand long enough to delay care
– Likely type II error (false negative)
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