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AgendaAgenda

Objective: to outline some of the past and Objective: to outline some of the past and 
present evidence on the economic and social present evidence on the economic and social 
value of medical technology and identify the value of medical technology and identify the 
way(sway(s) forward) forward

The past: Medical technology as a cost driverThe past: Medical technology as a cost driver
The present: Medical technology as a contributor The present: Medical technology as a contributor 
to improvements in health status and the to improvements in health status and the 
economyeconomy
The future: where do we need to go from hereThe future: where do we need to go from here



A. Medical Technology and its A. Medical Technology and its 
contribution to health care contribution to health care ––
Technology as a cost driverTechnology as a cost driver



Measuring the impact of medical Measuring the impact of medical 
technology: The technology: The ““ResidualResidual”” approachapproach

Fuchs, 1972Fuchs, 1972
Health expenditure 1947Health expenditure 1947--1967 explained by1967 explained by

population growth (1.6%)population growth (1.6%)
rise in prices (3.7%)rise in prices (3.7%)
growth of real income (2.3%)growth of real income (2.3%)
decline in demand due to price changes (decline in demand due to price changes (--0.2%) 0.2%) 
residual (0.6%): technology increases costsresidual (0.6%): technology increases costs

MushkinMushkin and and LadenfeldLadenfeld, 1979, 1979
Health expenditure explained byHealth expenditure explained by

same as above same as above 
relative ageing of population (0.2%)relative ageing of population (0.2%)
residual (residual (--0.5%): technology can lead to decrease 0.5%): technology can lead to decrease 
in costsin costs



Measuring the impact of medical Measuring the impact of medical 
technology: Other Approachestechnology: Other Approaches

The The ““service intensityservice intensity”” approach approach 
(Freeland & (Freeland & SchendlerSchendler, 1983; OTA,1984), 1983; OTA,1984)

The The ““excess inflationexcess inflation”” approach approach 
(Atman & (Atman & BlendonBlendon, 1979), 1979)

The The ““cost of treatmentcost of treatment”” approach approach 
((ScitowskiScitowski & McCall, 1976; & McCall, 1976; ScitowskiScitowski, , 
1985)1985)



““Service IntensityService Intensity””

““The rate increase in hospital costs The rate increase in hospital costs 
has not occurred because more has not occurred because more 
people have been going to hospital people have been going to hospital 
but because they spent more when but because they spent more when 
they arrivethey arrive”” ((NewhouseNewhouse, 1993), 1993)

-- Technological innovation accounted Technological innovation accounted 
for one fifth to one fourth of total for one fifth to one fourth of total 
rise of hospital costs during the rise of hospital costs during the 
1970s 1970s (Freeland and (Freeland and SchendlerSchendler, , 
1983)1983)



““Cost of TreatmentCost of Treatment””
Changes in Changes in LoSLoS and use of Laboratory tests over time and use of Laboratory tests over time 

((ScitowskiScitowski, 1985), 1985)

1964       1971               1981      1964       1971               1981      

AppendicitisAppendicitis 4.24.2 3.8[14.3]3.8[14.3] 3.5[19.2]3.5[19.2]

Myocardial infarctionMyocardial infarction 19.719.7 18.8[81.3]18.8[81.3] 10.6[124.8]10.6[124.8]

Breast cancerBreast cancer 10.5 10.5 9.5[16.6]9.5[16.6] 3.3[32.9] 3.3[32.9] 

cost of treating 9 conditions out of 11 increased from cost of treating 9 conditions out of 11 increased from 
1951 to 1971 (1951 to 1971 (ScitowskiScitowski & McCall,1976); cost of & McCall,1976); cost of 
treating 7 conditions out of 16 increased from 1971 treating 7 conditions out of 16 increased from 1971 
to 1981 (to 1981 (ScitowskiScitowski, 1985), 1985)



Medical technology was often seen Medical technology was often seen 
as as ……

…… a black box difficult to untanglea black box difficult to untangle
…… a a ““residualresidual”” in a multiin a multi--factorial modelfactorial model
…… responsible for increasing the volume of responsible for increasing the volume of 
services provided to patientsservices provided to patients
…… having positive impact on having positive impact on LoSLoS, but very , but very 
often cost increasingoften cost increasing



B. Medical Technology and its B. Medical Technology and its 
contribution to health care contribution to health care ––

improvements in health status and improvements in health status and 
contribution to growth?contribution to growth?



The importance of medical innovation  The importance of medical innovation  --
value to medical professionals and value to medical professionals and 

patientspatients

30 major technologies selected30 major technologies selected
Survey relative importance of innovations Survey relative importance of innovations 
among experts (N=274)among experts (N=274)
What is the impact on patient health and What is the impact on patient health and 
welfare if medical technology is not availablewelfare if medical technology is not available

Highest adverse effect from absence of innovationsHighest adverse effect from absence of innovations
Lowest adverse effect from absence of innovationsLowest adverse effect from absence of innovations

Focus: benefits relative to best alternative Focus: benefits relative to best alternative 
treatment rather than absolute efficacytreatment rather than absolute efficacy



Source: Fuchs and Sox, Health Affairs, 2001

•Diagnostic innovations have a higher mean score (0.570) than innovations taking 
the form of medicines (0.473) and lower than surgical innovations (0.583).
•Effect of innovations on length or/and quality of life was rated in a similar way



The importance of medical innovation The importance of medical innovation ––
clinical benefits, health improvement & clinical benefits, health improvement & 

economic consequenceseconomic consequences



Source: Cutler et al., Health Affairs, 2007 

In the absence of anti-hypertensive drug therapy, average BPs for the 
population aged 40 and over would have been 10 – 13% higher 



Source: Cutler et al., Health Affairs, 2007 

• 86,000 excess premature deaths from cardiovascular disease would have 
occurred in 2001 among the US population aged 40 and older without 
anti-hypertensive drug therapy
• 9% fewer deaths from major CVD, 38% fewer hospital discharges for stroke, 
25% fewer hospital discharges for MI



Source: Cutler et al., Health Affairs, 2007 

Significant avoidable hospitalisations and significant avoidable direct and indirect 
economic cost from improved blood pressure



Source: Murphy and Topel, Journal of Political Economy, 2006 

Population-weighted cumulative value of longevity gains since 1900

Average gains for men and women (using end-of-century population weights) are 
estimated to be $1.3 million for the representative individual of each sex.



Gains from increased longevity, 1970-2000, a, males; b, females
Source: Murphy and Topel, Journal of Political Economy, 2006 



Source: Murphy and Topel, Journal of Political Economy, 2006 



Source: Murphy and Topel,, Journal of Political Economy, 2006 



C. Medical Technology and its C. Medical Technology and its 
contribution to health care contribution to health care –– Where Where 

do we need to go from here?do we need to go from here?



Economic and social value of innovationEconomic and social value of innovation

Body of evidence is increasing, but is probably Body of evidence is increasing, but is probably 
inadequateinadequate
Still much to do in terms of researchStill much to do in terms of research

Develop methods allowing us to disaggregate the effect of Develop methods allowing us to disaggregate the effect of 
medical technologiesmedical technologies
Generate evidence across different types of technologies, Generate evidence across different types of technologies, 
esp. devices esp. devices 
Impact on health, health gains, life expectancy & Impact on health, health gains, life expectancy & QoLQoL
Measure economic impact of technologiesMeasure economic impact of technologies
Diffusion of innovation and factors affecting itDiffusion of innovation and factors affecting it
Measure the distributive consequences of innovationsMeasure the distributive consequences of innovations

EvidenceEvidence--based policybased policy--makingmaking


