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Cost-FEffectiveness And
Evidence Evaluation As Criteria
For Coverage Policy

Cost-effectiveness analysis could shift from being an academic
curiosity to an essential tool for health care decision making.

by Alan M. Garber

ABSTRACT: Private health plans and government health insurance programs in the United
States base their coverage decisions on evidence criteria, rather than explicit cost-
effectiveness criteria. As health spending continues to grow rapidly, however, approaches
to coverage policy that ignore costs fail to meet the needs of consumers, employers, health
plans, and federal and state governments. | describe the role of evidence-based criteria in
formal coverage decision making and contrast the ways that these criteria differ from
cost-effectiveness criteria. Finally, | discuss options for incorporating considerations of
cost-effectiveness into coverage policy and other aspects of benefit design.

private health insurance have renewed U.S. debates over health care re-

form. Absent from these debates, however, is any systematic discussion of
processes to choose the medical goods and services that health insurance should
cover. Policymakers may instinctively sidestep the topic as a narrowly technical is-
sue, to be decided by physicians and others with the patience and interest to evalu-
ate amass of information about medical treatments and diagnostic tests. They may
also see little incentive to pursue it, knowing the political risk that comes with any
public stand on coverage policy.

Their reticence is unfortunate, though, because coverage policy is so tightly
linked to the affordability of health insurance, and hence the rate of uninsurance.
When the cost of purchasing a private health insurance plan rises, the number of
Americans with commercial health insurance falls: Employers stop offering their
employees health insurance, and employees stop paying their share of premiums
when their employers continue to offer insurance. Coverage policy also influences
the types of medical care Americans receive, because health insurance coverage is
the gateway to the availability of medical innovations. It is difficult to imagine
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how therapies that cost thousands of dollars per patient, such as left ventricular
assist devices for severe congestive heart failure, could be adopted if health insur-
ance did not cover them.

Although they did not arise from an explicit legislative process, de facto princi-
ples for coverage decision making have emerged. They are the product of historical
practices, legal decisions, and insurance contract language. Coverage policy under
both Medicare and most commercial health insurance plans is based upon a deter-
mination that a medical product has proved to be effective. That is, most explicit
processes for making coverage decisions in the United States are based on evi-
dence, not on cost-effectiveness or any other direct measure of value.!

This paper discusses the similarities and differences in using evidence and value
criteria as bases for coverage decision making. It also addresses the complemen-
tary roles of coverage policy and other approaches to limiting the cost of health in-
surance, such as increased cost sharing, and the implications for the design of
health insurance.

Coverage Policy And The Costs Of Health Insurance

Economists have long identified “moral hazard,” the overuse of health services
that occurs because the insured person bears only a fraction of the cost of covered
services, as the chief cause of excessive health spending.> Moral hazard raises the
level of health spending. By stimulating the development of new technologies, it
also increases the rate of spending growth. The expectation that health insurance
will boost demand and revenues in the future is a powerful incentive to invest in
the development of new medical technologies. The high rate of innovation in med-
ical products and services leads to better health but also higher spending.?

The simplest instrument insurers have to keep costs down is to negotiate favor-
able reimbursement rates with providers. Such strategies, of course, have little
ability to offset the growth in spending that results from heavier use of costly ser-
vices. Thus, it may be more important to control moral hazard.* Their main tools
for discouraging excessive use are supply-side incentives, direct utilization con-
trols, and copayments and deductibles that expose patients to the financial conse-
quences of their use of health care. In addition, all health insurance plans place
boundaries on the products and services that qualify for reimbursement. These
boundaries constitute the insurer’s coverage policy.

Coverage is described in health insurance contracts, which list entire categories
of products and services that are excluded from coverage, such as cosmetic sur-
gery, as well as categories of inclusion, such as hospitalization for medical emer-
gencies. The contracts cannot provide detailed descriptions of every service that
will and will not be covered within a category of services eligible for inclusion, so
they usually state that the insurer will reimburse all “medically necessary” goods
and services. The interpretation of the term “medically necessary” has varied over
time and across health plans, but today it generally rests upon the application of
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an evidence standard.’

Such standards have two critical components: a determination about whether
enough evidence is available to support conclusions about the effectiveness of the
intervention in question (adequacy of evidence), and a determination about what
that evidence implies about effectiveness (magnitude of benefit). This approach
promises to reduce waste and improve safety by avoiding payment for products
and services that are likely to be harmful or of no benefit.® The emphasis on
high-quality evidence represents a marked change from an earlier era of medicine,
when the doctor’s beliefs about the value of an intervention, especially if they were
widely shared, were sufficient to establish medical necessity.

Although different groups do not always reach the same conclusion about a
particular technology, and the specific processes that they use to evaluate evi-
dence vary, there has been a remarkable convergence in the acceptance of the prin-
ciple that coverage determinations—and indeed, medical practice itself—should
be guided by the results of rigorously designed studies, rather than expert opinion
or the most common forms of practice. Particularly for processes that are intended
to inform coverage decisions for large numbers of people, such as the Blue Cross
Blue Shield Association’s Medical Advisory Panel and the federal Medicare Cover-
age Advisory Committee (MCAC), these evidence processes typically place great
weight on information from well-designed clinical trials.” The approach to evi-
dence evaluation is similar to approval processes used by the U.S. Food and Drug
Administration (FDA) and to the evidence ratings pioneered by Canadian and U.S.
task forces on preventive services.®

Randomized clinical trials have great influence because they are less suscepti-
ble to bias than are studies with less rigorous design. Observational studies some-
times accurately predict the results of randomized trials, particularly in areas such
as the treatment of heart disease. However, observational studies in many other
areas, such as cancer treatment, are highly susceptible to bias.” Treatments that
appeared to provide large benefits in well-designed observational studies, such as
bone marrow transplantation for advanced breast cancer, were found to be inef-
fective in randomized trials, perhaps because the women who received more ag-
gressive treatment in observational settings were healthier at the outset.

For health plans, rigorous evidence-based processes have a powerful appeal: It
is difficult to argue that an ineffective test or treatment should be covered by in-
surance or even administered by a physician. Cutting waste without eliminating
effective care would seem a painless way to begin to limit medical spending. But
the adoption of an evidence standard does not represent solely a commitment to
avoid ineffective care. Since no intervention is assumed to be effective until it has
been proved effective, the burden of proof for a new medical intervention is placed
on its advocates. Examining the evidence requirement from their point of view is
an important step toward understanding its consequences.
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The Burden Of Establishing Effectiveness

Meeting an evidence standard is costly. The drug approval process offers a view
into how an evidence-based process works and what it costs. Of course, evalua-
tions of diagnostic tests and surgical procedures differ in important respects from
the evaluation of drugs for FDA approval, and drugs are a relatively small fraction
of the mix of products and services that health plans cover. Nevertheless, the most
critical issues faced by any group or individual seeking to demonstrate effective-
ness are common to all medical interventions.

Tests of safety and effectiveness in humans are believed to be responsible for
more of the cost of drug development than basic drug discovery research. In recent
years, the cost of large-scale clinical trials for a successful drug, according to a
study based on industry-supplied data, averaged about $86.3 million (in 2000 dol-
lars).1° Per patient costs of trials in the United States are estimated to fall in the
range of $10,000-$50,000.

These high costs make it essential to keep trials as small as possible. However, a
trial that enrolls too few patients will be unable to demonstrate conclusive (statis-
tically significant) evidence of benefit. The magnitude of the intervention’s health
improvement, the characteristics of the patients enrolled in the trial, and the vari-
ability in their health outcomes are among the factors that determine how large a
trial is needed to achieve statistical significance. Investigators can improve a
study’s prospects of success by enrolling participants who are likely to show the
greatest benefit most quickly, or by increasing either the duration of follow-up or
the number of patients studied. The importance of sample size can hardly be over-
stated. A pooled analysis of clinical trials conducted in the early 1990s noted that
the vast majority of trials reporting negative results did not have adequate statisti-
cal power, despite large effect sizes (relative changes in the health outcome) of 25
percent or even 50 percent."

Although they cannot eliminate the risk and uncertainty inherent in evaluating
a new intervention—if there were no uncertainty, there would be no reason to
conduct a trial—researchers can prevent many of the pitfalls by increasing the size
or duration of the trial."? The combination of high per patient costs and the need to
have adequate sample sizes is responsible for the high costs of clinical trials.

Although these costs can be a daunting obstacle, the prospect of revenues from
monopoly in the sale of the intervention is a strong enough incentive for both
pharmaceutical companies and device manufacturers to fund trials.” Lacking
well-defined, enforceable intellectual property rights, developers of innovative
care processes and medical procedures have little prospect of gaining a monopoly.
They cannot expect future payments large enough to offset the cost of studies that
would establish effectiveness. Perhaps that is one reason why many surgical inno-
vations are tied to the use or implantation of a patented device (for example, left
ventricular assist device, implantable cardioverter-defibrillator, or coronary
stent). Interventions that do not lead to monopoly products are sometimes stud-
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ied with the support of the National Institutes of Health (NIH), the Department
of Veterans Affairs (VA), and other government agencies, but federal funds only
support trials of a fraction of promising forms of care.

Thus, evidence-based processes, which usually build upon explicit, statistically
based criteria, are subject to the important qualification that someone had to have
conducted a convincing study. Because monopoly rewards are often the chief in-
centive to fund research, evidence standards tend to favor monopoly products
over other approaches to improving health outcomes, such as a new use for a ge-
neric drug, a better diagnostic strategy, or an improvement in delivering care. A
bias toward such products, in turn, has important implications for spending.*

Applying Cost-Effectiveness Analysis To Coverage Decisions

Advocates for quality improvement remind us that evidence-based processes
reduce spending by discouraging the use of ineffective medical care. Cutting
waste is an attractive way to cut the level of health spending, but it may not slow
its rate of growth. Most innovation represents improvements in care, and it is the
growth in the volume and intensity of care, not disproportionate growth in waste-
ful care, that drives medical spending.”” Cost-effectiveness analysis can comple-
ment strategies to eliminate waste, since it can be used to guide utilization away
from procedures that produce little benefit at high cost—in other words, to im-
prove the efficiency of health care.'®

Ideally, health insurance would promote the use of cost-effective medical ser-
vices. It might do so by covering only services whose cost-effectiveness ratio is
equal to or less than a cutoff (threshold) value.” Under specific assumptions, the
cutoff can be inferred from individual preferences, but the limited literature on
this topic has not led to a consensus about how such thresholds should be deter-
mined and used.”® For example, if the cost-effectiveness threshold were based
upon a person’s willingness to pay for an improvement in health, the threshold
would vary from one person to another. But many proponents of using cost-
effectiveness analysis for health care decision making would apply a single thresh-
old to an entire population.

Another approach would avoid selecting a threshold cost-effectiveness ratio
and would instead compare the cost-effectiveness of various widely used inter-
ventions, giving an idea of the value of the intervention relative to other familiar
health interventions. The ranking of the cost-effectiveness of various interven-
tions is presented in a “league table.” This approach has been criticized in part be-
cause the tables often report results that have been obtained from studies using
different, and often incompatible, methods.”” The problem is particularly severe
when studies use different measures of health effects: One may use changes in life
expectancy; another, changes in quality-adjusted life years (QALYs); and yet an-
other, changes in cholesterol or blood pressure. Most importantly, although a
league table ranks interventions by their cost-effectiveness ratios, it does not tell
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the reader where to draw the line between acceptable and unacceptable interven-
tions—indeed, that would be equivalent to selecting a cost-effectiveness cutoff.®

Setting the cutoff at a level that would lead to the rejection of potentially
life-saving procedures is controversial among those who expect that all effective
care will be available to everyone. Furthermore, rigid application of a specific cut-
off cost-effectiveness ratio is rarely possible—if only because effectiveness varies
from one person to another—nor would it guarantee socially acceptable out-
comes. Awareness of the incompleteness of the threshold as a decision criterion
has led expert panels to conclude that it should be combined with other informa-
tion to guide clinical and policy decisions. For example, they would consider
whether other treatments are available for the disease in question. They might also
modify standards to shift care toward underserved racial or ethnic groups. This is
similar to the approach that Oregon adopted in its attempt to distribute Medicaid
funds to a broader population of uninsured people. Oregon started with a ranking
of procedures based principally on cost-effectiveness but developed a very differ-
ent list after extensive public discussion.”

Once the details of such a process are determined, how do the resulting choices
differ from those based on an evidence-based approach? We begin by asking
which interventions that are highly effective for their cost will readily pass an evi-
dence standard, and which will not.

Both methods are likely to “pass” an intervention that is inexpensive and highly
effective. A relatively small sample size or a short-duration trial, or both, would be
sufficient to establish a statistically significant benefit. If the intervention is ex-
tremely expensive, it will pass an evidence but not a cost-effectiveness criterion.”

Beyond these general points, the higher costs of establishing effectiveness in a
trial—largely driven by statistical power, but also by considerations such as the
difficulty of identifying and enrolling patients suitable for the trial and the bur-
dens placed on patients who decide to enroll—tend to make an evidence hurdle
higher. A cost-effectiveness criterion will be harder to pass when the intervention
1s very expensive.

Recent deliberations of the MCAC highlight differences between a purely
evidence-based approach to the evaluation of medical interventions and one based
on cost-effectiveness. The MCAC concluded that there was adequate evidence of
effectiveness for implantable cardioverter-defibrillators; left ventricular assist de-
vices; and verteporfin, a drug used to treat age-related macular degeneration.
However, there were substantial questions about the appropriate role of each of
these technologies. Published studies showed that cardioverter-defibrillators
represented relatively good values for some but not all potential candidates for
treatment. The cost-effectiveness of verteporfin and the left ventricular assist de-
vice had never been studied, and there was much doubt about whether the bene-
fits were worth the high costs. The MCAC had no mechanism by which it could
consider costs or value in making its coverage recommendations.
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Is It Time To Rethink Evidence Evaluation As The Basis For
Coverage Determinations?

Physicians, hospitals, and health plans find, as does Medicare, that evidence-
based processes are not fully adequate for designing care or reimbursement poli-
cies. The idea that health plans should only pay for care that is of known effective-
ness is no longer controversial. But health care providers and plans increasingly
question whether medical innovations that provide genuine but modest benefits
at high cost should be adopted.

Cost-effectiveness analysis has long been the preferred method to explicitly ad-
dress value in medical care, yet it is not a common feature of formal coverage deci-
sion making by private U.S. health plans. My colleagues and I conducted a survey
of medical directors of 228 managed care plans nationwide in 2001, representing
119 million covered lives. This survey revealed that 90 percent of the plans con-
sider costs in some form when evaluating new interventions.” However, only 40
percent use formal cost-effectiveness analysis (Exhibit 1). Effectiveness appears to
trump cost as an influence on coverage decisions: According to medical directors,
93 percent of all plans and 98 percent of large plans will cover a more effective in-
tervention, even if it is more costly. If a new intervention is more expensive but no
more effective than an existing one, only 16 percent will cover it, while only 8 per-
cent will cover a less costly new intervention if it is also less effective (Exhibit 2).

Concerns about the interpretation of existing insurance contracts and about
potential litigation may have discouraged the explicit use of cost-effectiveness
analysis in coverage decisions.* In addition, providers and health plans may have
doubts about the soundness of cost-effectiveness methods. Notwithstanding
widely cited standards for the conduct of cost-effectiveness studies, questions re-
main about technical aspects of the methods and the ways they should be imple-
mented.” The medical profession is not nearly as familiar with cost-effectiveness
analysis as with clinical trials, and to many nonspecialists, cost-effectiveness anal-

EXHIBIT 1
How Health Plans Take Cost Into Consideration When Evaluating New Interventions

Selectively Establish Require less
apply explicit costly Consider cost
Formal CE preauthorization coverage interventions in any of these
analysis (%) (%) policies (%) first (%) ways (%)
Small plans 36 48 53 62 92
Large plans 44 51 56 55 88
All plans 40 49 54 58 90

SOURCE: Adapted from L.A. Bergthold et al., “Using Evidence and Cost in Managed Care Decision-Making” (Stanford, Calif.:
Center for Health Policy/Center for Primary Care and Outcomes Research, Stanford University, 2002), available as a
supplemental document online at content.healthaffairs.org/cgi/content/full/hlthaff.w4.284v1/DC2.

NOTE: CE is cost-effectiveness.
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EXHIBIT 2
Likelihood That Plan Will Cover A New Intervention Compared With A Standard
Intervention

Equal Equal Less Less Greater Greater
effectiveness effectiveness effectiveness effectiveness effectiveness effectiveness
for equal for greater for equal for less for equal for greater
cost (%) cost (%) cost (%) cost (%) cost (%) cost (%)

Small plans 92 10 2 3 99 87

Large plans 96 2 ¥*k 4 13%* 99 98

All plans 94 16 3 8 99 93

SOURCE: Adapted from L.A. Bergthold et al., “Using Evidence and Cost in Managed Care Decision-Making” (Stanford, Calif.:
Center for Health Policy/Center for Primary Care and Outcomes Research, Stanford University, 2002), available as a
supplemental document online at content.healthaffairs.org/cgi/content/full/hlthaff.w4.284v1/DC2.

**p < 05 *k¥kp < 01

ysis is neither transparent nor easily understood. This strikes specialists as ironic,
since the technique can highlight otherwise implicit assumptions and make it eas-
ier to appreciate their implications.

Another reason for its limited adoption is the difficulty in conveying the magni-
tude and implications of uncertainty in the findings. There are numerous sources
of uncertainty in such analyses: sample variability of outcomes observed in clinical
trials; uncertainty about health events occurring after the end of a trial; uncer-
tainty about nearly every component of costs; and uncertainty about the structure
of models used in the analyses. Several techniques are available to measure and
present these sources of uncertainty, including sensitivity analysis and probabilis-
tic cost-effectiveness analysis.?® The methodology and presentation of uncertainty
in cost-effectiveness analysis has grown more sophisticated in recent years, but
there is not a consensus about how the uncertainty should influence decision
making. For all of these reasons, cost-effectiveness analysis is not poised to replace
evidence evaluation in the near future.

However, it is likely that cost-effectiveness analysis will complement evidence
evaluation. Although they report limited use of formal cost-effectiveness analysis
and are not sure how to use it, many medical directors believe that it can and
should play a greater role.”” They believe that evidence evaluation should remain
an important component of the decision to cover a medical product or service.
However, because it does not incorporate cost considerations and because it is an
imperfect proxy for cost-effectiveness, it is no longer an adequate basis for cover-
age decision making.?® They could build upon current approaches while incorpo-
rating costs simply by assessing the cost-effectiveness of interventions that pass
an evidence criterion but whose value is in question, and they could use cost-
effectiveness analysis to help decide what to do when there is suggestive but not
compelling evidence of effectiveness.

What action should plans take when they conclude that an intervention is not
cost-effective? They could deny coverage entirely in limited circumstances, such
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as a procedure that costs more and is clearly less effective (in the language of
cost-effectiveness analysis, strictly dominated) than an alternative. It would be
harder to deny coverage for a unique treatment for a life-threatening disease solely
on the basis of poor cost-effectiveness.

There may be a broader scope for application of cost-effectiveness analysis in
other aspects of benefit design. Several years ago, Mark Pauly and Philip Held ar-
gued that future cost savings from some interventions approached or even ex-
ceeded their immediate costs. For example, pneumococcal vaccine in a high-risk
patient costs less than the resulting decline in spending for future care of pneumo-
nia. A health plan could improve health outcomes and lower overall health spend-
ing by waiving the copayment—or even providing a subsidy—to ensure that such
patients received the vaccine.” Tiered copayments for prescription drugs became
common after Pauly and Held’s paper appeared, and today it seems obvious that a
similar copayment design could be applied to other medical interventions. In typi-
cal three-tier copayment arrangements, small copayments are required for the ge-
neric drugs; high copayments for brand-name, nonpreferred drugs; and intermedi-
ate copayments for brand-name, preferred drugs. The tiers, which are primarily
based on drug acquisition costs, shift use toward lower-cost drugs.*

A drawback of tiered copayment, however, is that the low-cost drugs it pro-
motes are not necessarily high-value drugs; sometimes the most cost-effective
drug is in the second tier, not the first, despite a higher acquisition cost. Mark
Fendrick and colleagues have argued that health plans should set the copayment
level (which could vary from one patient to another based on clinical characteris-
tics) based on the benefit the intervention provides, not solely on its cost.”
Copayments for other forms of health care might also be adjusted for benefits. Pro-
cedures that are effective but not cost-effective in any identifiable patient popula-
tion might be subject to high copayments or fixed, high coinsurance rates (per-
centage payments rather than fixed-dollar amounts), with no individual
adjustments.

Any approach that requires different copayments for different interventions or
for different patients may seem too complex to administer and understand today.
Not long ago, tiered copayments for medications were criticized on the same
grounds, yet they are ubiquitous today. As spending continues to rise, employers,
consumers, and health plans will become more willing to explore alternatives to
traditional health insurance.

In the absence of a return to heavily managed care or the adoption of novel ap-
proaches to coverage policy, commercial health plans are expected to continue to
shift more costs to the insured, giving individuals a larger stake in the costs of the
care they use. According to the 2000 and 2003 Henry J. Kaiser Family Foundation/
Health Research and Educational Trust Surveys of Employer-Sponsored Health
Benefits, out-of-pocket spending grew dramatically during the study years. De-
ductibles in preferred provider organization (PPO) plans grew by 57 percent (pre-
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“As they bear more of the cost of care out of pocket, consumers may
become the main audience for information about value.”

ferred provider) and 65 percent (nonpreferred provider) in that time frame, while
prescription drug copayments grew by 46 percent (preferred drugs) and 71 per-
cent (nonpreferred drugs). The limits on out-of-pocket payments are also rising,
and fixed coinsurance rates for hospitalizations and other costly forms of care will
give patients further incentives to take costs into account. Cost sharing is an even
more prominent feature of “self-directed” or “consumer-directed” health plans. As
they bear more of the cost of care out of pocket in both absolute and relative terms,
consumers may become the main audience for the information about value that
cost-effectiveness analysis can provide.

Commercial health plans incorporate value considerations into benefit design
in different ways as they compete for subscribers. One person could choose a plan
that consistently applies cost-effectiveness criteria to coverage and other aspects
of benefit design, providing a high-value, low-cost package. Another could choose
a plan that either uses less restrictive cost-effectiveness criteria (that is, reim-
burses care with a less favorable cost-effectiveness ratio) and is broader in its cov-
erage, or perhaps uses more traditional benefit design, charging higher premiums
and using cost sharing more heavily. Although state and federal regulation limit
the scope of plan variation, the market might help sort out which approaches have
the greatest appeal to consumers.

Most government health insurance programs—Medicare Advantage plans are
an important exception—do not compete in the same way that commercial health
insurance plans do. Many, like Medicaid, serve a diverse and often vulnerable pop-
ulation, so extensive cost sharing is not feasible. Cost-effectiveness analysis will
likely have a different role in these settings. State Medicaid programs use mecha-
nisms such as capitation, low reimbursement rates, and restrictive coverage to
control costs. Cost-effectiveness calculations undoubtedly enter into some of
their benefit decisions, as happened so explicitly in Oregon. Medicaid programs
will be more likely to pursue cost-effectiveness analysis as a basis for new ap-
proaches to benefit design if they face severe financial stresses. They might then
conclude that their current formulas cannot control costs and yield acceptable
health outcomes, and that formal cost-effectiveness analysis would provide useful
guidance, particularly in setting limits on covered products and services.

Medicare is also a government program whose features are determined by legis-
lation and regulatory interpretation. The use of cost-effectiveness in benefit de-
sign will be determined, therefore, by what is politically acceptable. Medicare dif-
fers from Medicaid in a very important respect: Because they are a large and
politically powerful constituency, Medicare beneficiaries have a powerful voice in
deliberations over any major change. The opposition of some Medicare beneficia-
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ries, as well as several other influential constituencies, stymied Medicare officials’
repeated attempts to introduce cost-effectiveness or even explicit consideration
of cost in their coverage decision making. Past failures do not mean that every fu-
ture effort of this kind will fail, though. The Medicare Prescription Drug, Im-
provement, and Modernization Act (MMA) of 2003 will have diverse effects,
many of them unknowable, but among the certainties is its commitment of half a
trillion dollars in additional federal funds to Medicare over the next ten years. By
the end of that period, large numbers of baby boomers will have become eligible
for Medicare. As the repercussions of this demographic phenomenon are felt and
it becomes untenable to claim that costs can or should be ignored, the terms of de-
bate about reform to Medicare benefit design may shift dramatically.

OST-EFFECTIVENESS ANALYsIs is a decades-old technique that has

been studied more than it has been applied. Although it is not without

flaws, it was never widely applied to U.S. coverage decisions because there
was neither a consensus about how it should be used nor strong enough incentives
to adopt it. The erosion of commercial health insurance and the growing burden of
public health insurance programs may transform it from an academic curiosity to
an essential tool for health care decision making.

This paper is based in part on work supported by Robert Wood Johnson Foundation Grant no. 039396, National
Institute on Aging Grant no. AG 17253, and the Laughlin Endowment. The author is grateful to Linda Bergthold
and Jay Bhattacharya for their helpful comments.
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