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The theory and practice of cost effectiveness has been used in the evaluation of randomized clinical trials or other well-controlled settings where the medical intervention was well measured and well defined (Gold, et. al., 1996).  For example, a clinical trial might compare the impact on health outcomes, and the effect on costs, of a specific drug or surgical procedure.  Ideally, a randomized trial would be used to increase confidence in the validity of the result; that the change in life-years and the increase in costs, and thus the cost effectiveness ratio, was solely the consequence of the treatment alone, and not of other extenuating factors.  Other studies have evaluated the cost effectiveness of population-based interventions, such as the introduction of a screening process for disease, but these studies have typically been designed in the context of a well-defined temporal intervention where differences in outcomes are unlikely the consequence of other factors.

The cost-effectiveness analysis has been extended more recently to the broader study of health care systems.  This approach has been used to address a critical question in the debate over rising health care costs: are we getting our money's worth from medical technologies more generally.  For example, an influential article by Cutler et. al. (1998) evaluated the cost-effectiveness (or "quality adjusted price") of the entire US health care system with respect to the treatment for heart attacks during the period 1984-94.  They found that while the costs of treating heart attacks rose during this period, the decline in mortality was so large that one could reasonably conclude from their cost-effectiveness calculations that the burst in technological innovations was worth it.  Indeed, they found that for a conservative cost-benefit tradeoff of $25,000 per life year, the "quality adjusted price" of heart attack treatments was actually declining during this period.  Subsequent studies have considered other medical innovations using this temporal framework, such as the introduction of new drugs for the treatment of HIV (Lichtenberg, 2003).  Still other studies have compared costs and outcome measures across regions in the U.S. (Fisher, et. al., 2003a,b, Skinner, et. al., 2001).  In this paper, I argue that the cost-effectiveness logic applied to the performance of health care systems represents an important step forward in the macro-level evaluation of health care systems.  At the same time, however, I also call attention to potential statistical perils in the interpretation of these results, and suggest a different interpretation and reconciliation of the often conflicting results.  

Health Care Systems Have Many Dimensions

As noted above, there are many dimensions of health care systems, and the decline in cardiovascular mortality was the consequence of many factors, including both discrete changes in treatment patterns (i.e., surgery versus non-surgical management) as well as a variety of smaller continuous improvements in quality of care.  In constructing effectiveness measures, the Cutler et. al. (1998) study contrasted the overall decline in mortality with the overall (or average) increase in expenditures for heart attack patients.  

Thus like stock investment portfolios, some of the investments in health care may have been wildly successful, while others may have been less so.  And one can certainly be pleased with the average performance of a stock portfolio without knowing which stocks performed well and which didn't. 

Unlike stocks, however, the value of medical care technologies are more stable over time, so it might be worthwhile to consider which dimensions of care yielded the greatest cost effectiveness.  Skinner and Staiger (2003) reconsidered the Cutler et. al. study by breaking out the decline in mortality and the increase in costs separately by 306 hospital referral regions in the United States as developed in the Dartmouth Atlas of Health Care.  While nearly every region experienced a decline in mortality during the period 1989-2001, there was no correlation between changes in mortality and changes in Medicare expenditures during this period.  In other words, the regions experiencing the greatest increase in spending were not the ones experienced the greatest decline in mortality.  Those regions most likely to adopt beta-blockers – a very inexpensive but highly effective treatment for heart attacks - were most likely to experience dramatic declines in mortality rates, but with no impact on costs.  By contrast, other regions - those where spending on end-of-life care was very high -- experienced below-average gains in mortality but substantially higher increases in costs.  In short, the average cost-effectiveness ratio in the United States masked considerable variation across regions with regard to the cost-effectiveness of their treatment.  This suggests that regional health care systems differed substantially with regard to their efficiency in the use of new medical technologies. 

Health Care Systems Differ Across Regions

Another approach to measuring the cost-effectiveness of health care technology is to compares costs and outcomes in regions that adopted new technology early with regions that adopted later.  In a classic study, McClellan, McNeil, and Newhouse (1994) compared the health outcomes of heart attack patients who lived near a hospital with a catheterization laboratory to outcomes of patients living farther away.  While the underlying characteristics of the patients were similar, the ones living closer to hospitals with catheterization laboratories were far more likely to be treated surgically (with bypass surgery or angioplasty) for their heart attacks.  After one year, the near group experienced a mortality rate 0.7% lower than the rate for the far group.  By comparing differences in costs between the near and the far group, they created cost-effectiveness measures of  $45,000 - $100,000 for each person saved beyond one year (McClellan and Newhouse, 1997).  

The authors were careful to point out that the differences in outcomes may not have been the consequence of the surgical intervention per se.  Indeed, they found that the initial one-day mortality differential between the near and far group was 1.4%, considerably larger than the 0.7% differential after one year. In other words, all of the difference in outcomes was the consequence of the one-day survival differential.  It seems unlikely that surgery could have had any impact on one-day survival, since any surgical benefits would be likely to occur after the surgery took place.  (There was little primary angioplasty in

the first 24 hours following the heart attack during 1987, the period of analysis.)  So while the differences in costs were largely the consequence of differential Medicare charges for surgery versus non-surgical treatment, the differences in outcomes were most likely the consequence of other dimensions that were correlated with the type of hospital.  In this case, the cost effectiveness analysis relates to differences across regions in both the quality and the costs of health care systems rather than the effectiveness of cardiac surgery.

The studies by Fisher et. al. (2003a,b) and Skinner, Fisher, and Wennberg (2001) are another example of cost-effectiveness comparisons across health care systems at a point in time.  They did not report cost-effectiveness ratios because the denominator - the differential impact on outcomes of spending more - was either zero or even negative, meaning that the cost-effectiveness ratio was no longer well-defined.  In other words, Fisher et al (2003a,b) found that regions with more intensive spending (measured either as spending near end-of-life or on cohorts of heart attack, cancer, or hip fracture patients) were more likely to result in elevated mortality rates, but no differences in access to care or patient satisfaction.  As well, they find that regions with higher levels of Medicare expenditures per capita (adjusting for illness and socio-demographic factors) tend to provide lower levels of effective care such as beta blocker use after heart attacks or flu shots for elderly Medicare enrollees.   

These results do not imply that spending more leads to worse care.  Spending more and providing poorer quality care are both characteristics of dysfunctional health care systems.  The high intensity regions suffer from a variety of organizational and structural problems that result in both poorer quality care, and more expensive care.  Reducing spending in these low quality high cost regions would not necessarily transform them into the high quality low cost regions; instead it is likely to make the low quality regions even worse.  By the same token, the McClellan et. al. studies are comparing innovative hospitals that invested early (by 1987) in surgical catheterization laboratories with other (poorer, or smaller) hospitals that did not.  This latter group of hospitals may have installed catheterization labs during the 1990s, but it doesn't mean that the catheterization lab transformed them into high quality innovative hospitals.  Essentially what we see in comparing quality and costs across regions is a modified version the hedonic quality/price nexus - successive equilibria across different providers and consumers - as developed originally by Rosen in the context of labor and other non-health markets (Rosen, 1974).  These comparisons do not necessarily tell us whether more spending will yield higher quality or better health care, which is the typical question addressed in cost-effectiveness analysis.  What it does provide, however, is a good way to characterize and identify functional and dysfunctional hospitals or health care systems.  

Conclusion

If the existing studies are not ideal for evaluating the efficiency of greater spending in health care, then what would be?  One approach would be to conduct experiments in which some characteristic of the system is changed; a hospital is closed, a computerized information system is introduced, or incentives to reward quality and discourage waste are introduced.  One can then compare the progress of the "treament" region with a matched, similar, "control" region where these changes have not been made. These policies may have differential effects depending on whether they are introduced in initially high cost-low quality regions, or low cost- high quality regions.  These types of studies tend to be rare in practice, yet the potential benefits of saving money are very large.   Performing cost-effectiveness analysis of health care systems is difficult in practice, but may ultimately provide the guidance necessary for determining a unified health care policy regarding technology and costs for the future.  
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