
1

1

Technology in Medical Care:  An 
Introduction

Fall 2007
Bill Evans

2

3 4

Newhouse

• Why have expenditures increased so 
rapidly in HC?

• Simple decomposition
– Expenditures = price*quantity

– E=PQ

– ∆E = P∆Q + ∆PQ

– How much due to ∆P , how much to ∆Q
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Candidate reasons for increase in 
health care expenditures

• Aging of the population
• Increased insurance
• Increased income (income effects)

• Supplier induced demand
• Factor productivity in service sector

• End of life care
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Aging

• Average age of the population has been 
increasing for past half century
– Population over 65 represented 8% in 1950

– 12 percent today
– 20 percent by 2040

• Newhouse:  hold 1950’s spending 
constant, increase share of elderly

• Explains only 15% of the increase  
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• Let θi be fraction of people in group i
– 3 groups <18, 19-64, 65+

• Si be average spending per capita in group
• Total spending is a weighted average of 

spending across groups
• Hold spending per group constant but 

impose 1950’s population weights
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• (S87 – S*50)/S*50 = 0.15, only 15%
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Insurance

• Over time, fraction of people with 
insurance increased considerably
– 1940, 10%
– 2000, 85%

• Average coinsurance rate went from 67% 
to 27% between 1950 and 1987

• RAND HEI:
– Movement from 95% to 0% coinsurance 

increases demand by 31%
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Big change in
The probability
Of use, 21% 
decline

25% reduction
In hospitalization

31% reduction
In costs
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• 95 percentage drop in price generated a 
31 percent increase in use for an elasticity 
of demand of roughly -0.32

• 1950-1980 saw a (27-67)/67 = -0.60  or a 
60%drop in price (coinsurance) 

• Which means demand should have 
increased by 18% (-0.6)(-0.3) 

• Use increased by a factor of 5, so < 3%
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• What is potentially wrong with the 
reasoning in the previous analysis?
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Income effects

• 1940 and 1990, real GDP/capita increased 
by 180%

• Income elasticity of demand for medical 
care is 0.2 to 0.4

• Demand should have increased by 36% to 
72%

• Actual use increased by 780% over this 
time period, about 10% of total
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End of life care

• Dying have incredibly high medical costs
– 6% of seniors die each year in Medicare

– Represent 27.9% of all expenses in 1999

– Average Medicare spending for person in last 
year of life, $25,000 in 1999

– about $3,000 for survivors

• This fraction has been pretty stable over 
time.  Was 28% in 1978
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Technology

• All of the factors so far, probably about 
25% of the increase in medical care use 
over time

• What explains the rest?  Technology
• MRIs, open heart surgery (CABG), 

angioplasty, CT scans,  anti-psychotropic 
drugs, hip-knee replacements, neo-natal 
intensive care  All not available 40 years 
ago. Now, commonplace
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Some evidence for Technology

• Rate of increase in medical costs similar 
across countries – suggests something 
broad based like technology

• Next table: If these other factors were 
important, we would see big increase in 
hospital admissions over time and length 
of stay.  We don’t.  What we see is an 
increase in price/admission
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HIV/AIDS Drugs

• Early 1990s, quarterly mortality rates for 
patients w/ AIDS of 7.5/8%, annual rates 
of roughly 30%

• 1995:4, 1996:1, three new drug introduced 
to fight virus
– Work by preventing the virus from replicating 

in the host

• Use rates increase immediately and 
aggregate mortality falls 70% in 18 months
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• AIDS drugs are expensive, $12K/year in 
some cases

• AIDS patients are expensive, $20K/year
• ARVs extend life considerably

• This medical advance by construction 
increases lifetime spending by a 
considerably amount
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Lifetime costs of treating AIDS patient w/out ARVs

Cost per period at diagnosis Period mortality
rate

Real price increase per quarter

Discount rate
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• Let r=ρ, so lifetime costs are now M0/δ

• After ARVs, assume costs increase to Ma and 
period mortality rates falls to δA

• Change in life expectancy is (1/ δA) –(1/ δ)
• Quarterly mortality falls from 7.5 to 2.2 percent 

(life expectancy goes from 3.6 to 11.2 years)

• M0 is $6242 and ARVs increase spending by 
16% to $7241

• Lifetime costs increase from $83K to $329K
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• Cost per life saved is ($329K-$83K)/(11.2-
3.6) =$33K/life year saved

• Cost effective in relative terms
• So although costs are increasing a lot, this 

is a cost-effective program
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NICU

• Neonatal intensive care units
• Specialty wards of hospitals that provide 

“constant nursing and continuous 
cardiopulmonary and other support for 
severely ill infants”

• Developed in late 1950 early 1970s
• Growth has been rapid since
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Costs, 2001 CA

• NICU discharge $50,000
• Non-NICU, $4,500
• In CA, 10% of births are for a NICU

• Therefore, more than half the hospital cost 
of childbirth are attributable to NICUs
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Fetal Death Rate Among VLBW Infants in CA
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Problem

• Consumer prices in health care are 
increasing much faster than general CPI

• In response, some have proposed price 
controls

• Price indexes are designed to keep ‘all 
else constant’ but difficult to do when 
quality is changing rapidly (e.g., medical)

• Boskin commission report on CPI, CPI 
overstates true MC growth by 3 per pts/yr
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CPI for All Good and Medical Care
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Price changes, 1983 to 2004

• All goods 89%
• Medical Care 208%
• Prescription drugs 237%
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• Q:  how much of rising expenditures reflects true 
improvements in quality

• Impossible to do in all aspects of medical care
• Cutler et al., construct price index for treatment 

of AMI (heart attack)
• CPI/PPI for services are Service Price Index

– What is price for service provided?
– Lack quality component

• Incorporate COL index – how much people are 
willing to pay for medical treatment changes 
over time
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Vector or services in base period

Price vector
Laspayers Price Index
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Problems

• What is a medical service and how to 
measure?

• What is price?  In CPI, p(t) is OOP only 
but insurance raises prices

• As product quality changes, and market 
based in CPI does not, then price change 
may reflect quality

•
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• VSLY == value of a statistical life year
• Sum VSLY over all year for VSL
• VSL = Σi VSLY/(1+r)I

• VSLY = $150,000, r=0.03, 40 years 
VSL=$3.5 million

• Cutler et al. assume $25,000 which is 
pretty low
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