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ABSTRACT but may not affect life expectancy or life quality. It has been

Different conceptual models lead to different health care estimated that 30% to 50% of all medical procedures have little
choices. The traditional biomedical model emphasizes identifica- effect on long-term outcomes (1). Further, some procedures may

have a negative effect on survival and quality of life.
tion of pathology (diagnosis)and remediation of these biological An alternative model, known as the outcomes model, is
deficits (treatment). An alternative approach, known as the out-

similar to the traditional biomedical model. However, the ultimate
comes model, focuses attention on the outcomes of health care.
Specifically, health care is regarded as effective only if it extends outcome is not a measure of disease process. The goals of health

care are to extend the duration of life and/or to improve the quality
life or if it improves quality of life. Indices that combine life of life. Disease processes are of interest because pathology may
expectancy and life quality can be used to monitor the benefits of either shorten life expectancy or make life less desirable. However,
health care. According to the traditional model, medical care is in contrast to the traditional biomedical model, behaviors or
effective if it improves a clinical indicator (i.e. reduces blood

biological events may affect life expectancy independently of
pressure, decreases tumor size, etc.). According to the outcomes

disease process. Further, the measures of success in the outcomes
model, treatments are not advocated unless they improve general model are different than those in the traditional biomedical model.
outcomes. There are circumstances in which clinical indicators

The outcomes model emphasizes quality of life and life duration
improve but general outcomes remain the same or get worse. Data

instead of clinical measures of disease process. As similar as these
on the detection and treatment of prostate cancer are used to

two models appear, they lead to substantially different approaches
illustrate how these models might lead to different treatment

to the organization, financing, and delivery of health care (2).
decisions. According to the traditional model, aggressive screen- These distinctions are addressed in the following sections.
ing and treatment of prostate cancer should be advocated because

more cases are detected early and more tumors are removed. PATIENT ROLES
According to the outcomes model, net quality-adjusted life may be
reduced rather than enhanced with screening. Shared medical The traditional model of health care is designed to respond to
decision-making is an outgrowth of the outcomes model. Using acute disease. Nearly everything about health care has an acute
these methods, patients and providers integrate the best scientific disease focus. For example, modem medicine promotes diagnostic

tests for single diseases. These diagnostic tests lead to the specific
evidence on treatment efficacy with patient preferences for out- remedies to those problems. Patient reports are of little value
comes. Often shared decision-making leads to reductions in the use
of medical procedures, because diagnostic tests can accurately pinpoint the nature of the

problem. Test results inform the specific action that will be taken.

(Ann Behav Med 1999, 21 (1):3-11) Despite the impressive successes of the acute disease model,
most expenses in the health care system are directed toward the

INTRODUCTION management of chronic diseases. Although chronic diseases might

Health care has been dominated by linear thinking. According be detected with diagnostic tests, they cannot be cured with
modem therapies. Further, most adults have multiple chronicto the traditional biomedical model, the purpose of medicine is to

find disease pathology and to fix it. We sometimes refer to this as disease diagnoses. For example, in the Medical Outcomes Study,

"find it-fix it medicine." For problems such as high blood nearly 95% of adults who entered the study with one chronic
pressure, for example, the physician's task is to diagnose the disease diagnosis had other diagnoses as well (3). Further,

problem and to administer a treatment that will make blood psychological and social adaptation are important factors in
chronic illness. Patient interpretation and behavior play importantpressure normal. The measure of success is a blood pressure

reading that falls within a defined range of normality. Unfortu- roles in determining the impact of chronic illnesses. Thus, how
nately, many medical procedures may affect biological processes patients relate to their illness is of central importance (4).

FOCUS OF ATTENTION

The biomedical and outcomes models focus attention on

1 Presidential Address: Society of Behavioral Medicine, San Francisco, different measures of success. A central component of the acute
CA, April 1997. disease model is that treatment must be based on the understanding
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Detailed descriptions of the QALY and quality-adjustedsurvival slightly since then. Overall, there have been slight increases in
analysis are available in our publications (17-22) and those of cancer mortality since the War on Cancerbegan in 1971. However,
others (23-26). Although space does not allow a full description of changes in cancer death rates have been relatively modest. The
this model here, suffice it to say that maximizing QALYs is the American CancerSociety provides dataon cancer mortality trends
basis for an outcomes oriented health care system (2). over the past 60 years. For both men and women, there have been

When QALYs become the focus of health care, different significant declines in cancers of the stomach and significant
priorities sometimes emerge. For example, some treatments may increases in cancers of the lung. For women, there have also been
be successful at curing a particulardisease while, at the same time, significant declines in cancers of the uterus and small declines in
reducing QALYs. For example, some cancer treatments may have cancers of the colon and rectum. However, for most sites, the
significantbenefits in termsof reduced tumorsize. However, these proportions of people dying of cancers have been relatively
treatments may also have serious consequences that may reduce unaffected by major changes in medical care. The rapidincrease in
quality-adjustedsurvival even after consideration of their positive deaths from cancers of the lung can be attributed almost exclu-
impact on cancer. QALYs and similar measures such as the sively to the use of cigarettes. It is encouraging that deaths from
disability-adjustedlife year (DALY) are now commonly advocated lung cancer appear to have peaked for males by 1990 and are now
for public policy studies (25,26). The WorldBank andThe World declining as cigarette use has decreased. Rates of lung cancer for
Health Organization use DALYs to estimate world health priori- women, however, are continuing to increase. Overall, the war on
ties. In their analysis, it was reported that high-profile infectious cancer which focused on the find it-fix it approach has had very
diseases, such as the E-Bola virus, will have relatively little impact modest effects. Changes in cancer death rates can be attributedto
on DALYs worldwide. In contrast, tobacco use, motor vehicle behaviors rather than developments in diagnosis and treatment
accidents, and undiagnosed mental illness are expected to have (34).
huge effects by the year 2020 (27).

LOOKING INTO ARTERIES

IS MORE BETTER? Other examples come from the treatment of cardiovascular
The traditional model argues that the solutions to many of our disease. Acute myocardial infarction is the most common cause of

public health problems are more money, more health care, and morbidity and mortality in both the United States and Canada.
more procedures. The outcomes model evaluates investments in However, the two countries approachthe treatment of cardiovascu-
relation to the outcomes they produce. It is clear that advancing lar disease differently. Invasive cardiac procedures, such as
medical technology has led to more diagnoses. Between 1987 and coronary angiography, are performed considerably more often in
1993, the rate of coronary angiography went up by 75%. The the United States than in Canada. Some years ago, we noted that
number of computer tomography (CT) or magnetic resonance about eight of every tenwell-insured patients treatedin private San
images (MRI) of the lumbar spine doubled (28,29). One analysis Diego hospitals received angiography following a heart attack
systematicallydemonstrated that simple improvements in diagnos- (35). However, only 40% of patients at the San Diego Veterans
tic tests can lead to increased diagnostic rates between a few Affairs Health Center received the procedure following a heart
hundred and 6000%. For example, new technology to diagnose attack. In Vancouver, only 20% of postmyocardial infarction
deep venous thrombosis using duplex ultrasound leads to over a patients got angiography and only 10% of patients in Sweden
6000% increase in the number of cases diagnosed. Using new received the procedure. This variation would be acceptable to UoS.
technologies, about one in four young adults has a knee abnormal- citizens if we knew that more care led to better health. However,
ity as diagnosed by MRI (30) and half have abnormalities of there was little evidence that more aggressive care produced better
lumbar discs (31). results. Controlling for the seriousness of the heart attack (mea-

In addition to improving technology, changing definitions of sured by the ejection fraction) the probability of surviving a heart
disease also lead to greater numbers of diagnoses. For example, attack in San Diego, Vancouver, and Sweden was comparable.
about one in five U.S. adults has an abnormal cholesterol level if More recently, the use of invasive cardiac procedures in the
the current threshold of 240 mg/dl is used. However, hypercholes- United States and Canada was evaluated for 224,258 elderly
terolemia is now being redefined as 200 mg/dl. As a result, one in Medicare recipients in the U.S. and 9,444 older patients in Ontario,
two adults will now qualify for the hypercholesterolemia diagnosis Canada. Each of these patients had been the victim of a heart attack
(32). As more people are diagnosed, more and more individuals after 1991. Among U.S. patients, 34.9% underwent coronary
with "pseudodisease" will be found. These people carry the angiography, while only 6.7% of the Canadian patients received
diagnosis but would never have experienced shortened life expec- this procedure. Having coronary angiography increases the likeli-
tancy or reduced quality of life if their condition had not been hood that other invasive procedures will be performed. Among the
detected. Further, increased diagnoses also suggest that some American patients, 11.7% underwent percutaneous transluminal
people will be harmed by treatment (32). We explore this in greater coronary angioplasty (PTCA) in comparison to 1.5% of the
detail in the following sections. Canadian patients. Further, 10.6% of the American patients versus

only 1.4% of the Canadian patients underwent coronary artery
WAR ON CANCER bypass grafting (CABG) surgery. Figure 1 summarizes both the

In 1971, Congress passed the National Cancer Act which was procedure rates and the mortality rates for these patients. It might
also described as President Nixon's War on Cancer (33). The be presumed that American patients are better off because they are
purpose of the National Cancer Act was to deploy significant more likely to obtain the latest procedures. However, mortality
resources toward the eradication of cancer. Most of those resources rates 30 days following the attack were comparable in the two
have been directed toward treatment, with relatively few resources countries (21.4% versus 22.3%). Further, the mortality rates one
devoted to cancer cause and prevention. Progress in the War on year later were virtually identical (34.3% for U.S. versus 34.4% in
Cancer was recently evaluated by Bailar and Gornik (34). Mortal- Canada). These data suggest that the use of high-technology
ity from cancer appeared to peak in about 1991 and has gone down medical procedures is much more likely in the American system
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FIGURE 3: Incidence of prostate cancer in Seattle and
Connecticut between 1974 and 1989. Adapted from Wennberg Ye a r

et al. (14), data from SEER, National Cancer Institute. FIGURE 4: Relative 5-year survival for European-Ameri-
can and African-American men following the diagnosis of
prostate cancer between 1963 and 1992. Data from SEER,

One of the most intriguing ,comparisons is between Seattle, 1960-1973 and SEER Cancer Statistics Review, 1973-1994
Washington and the stateof Connecticut. Each of these areas has a (NIH Publication No. 97-2789).
National Cancer Institute SEER registry.Between 1974 and 1994,
there was a substantial increase in the number of cases of prostate
cancer reportedto the Seattle registry.In contrast, cases of prostate
cancerremained relatively constant in the stateof Connecticut (see
Figure 3). This reflects different approaches in these two areas. In Ser_n_dpatient Death

• diagnosedin1987

Seattle, led by the local urological surgeons, there was an intense _u_iveslOy_
effort to make men aware of the,need to be screened for prostate 1985 I _ 1997

cancer. Physicians in Connecticut, on the other hand, took a much 2 ,ears[ 10years
more conservative position and did not encourage screening. Death
rates attributable to prostate cancer have remained the same in the

Unscreened patient
two regions. This suggests that intensive screening for prostate diagnosedln1994
cancer identifies new cases, but knowledge of these new cases is s_i_e_3y_s

unrelated to increased survival. The observations are consistent 1985. _ 1997
with the hypothesis that screening taps a reservoir of indolent r_ease Onset 9years 3years
disease. In other words, screening produces little public health
benefit because it detects cases that may have been harmless if left
undiscovered.

In contrast, the American Cancer Society continues to argue FIGURE 5: Example of lead lime bias. The two lines show
that there have been major improvements in survival from prostate two different patients; each patient develops prostate cancer in
cancer. This is best summarized in Figure 4, which shows prostate 1985 and dies 12 years later in 1997. However, it appears that

the patient shown on the top line survives longer because the
cancer survival in White and African-American men between disease was detected earlier.
1970 and 1992. For both African-American and White men,
survival has significantly increased over the course of time. How
might we explain these findings? longer for screened cases than for unscreened cases. Epidemiolo-

gists refer to this as lead time bias. Figure 5 illustrates this bias.
EPIDEMIOLOGICAL BIASES AND RESEARCH Imagine that two men each develop prostate cancer in 1985

METHODOLOGY and die in 1997. Hypothetically, the progression of the cancer is
How could reasonable groups such as the ACS and the ACP identical in these two men. The man illustrated on the top line of

come to such different conclusions of the basis of the same data? In Figure 5 was screened in 1987 and the cancer was detected. After
order to understand this controversy, it is necessary to consider two this diagnosis, he lived 10 additional years before his death in
biases: lead time bias and length bias. 1997. The man shown on the lower line did not receive screening

and developed symptoms of urinary retention in 1994. After this,
Lead Time Bias he lived 3 additional years. Survival for the man on the top appears

Cancer screening may result in early detection of disease, to be much longer than that for the man on the bottom, even though
Survival is typically calculated from the date that disease is the interval between developing cancer and dying is exactly the
documented until death. Since screening is associated with earlier same. Referring back to Figure 4 which showed changes in
disease detection, the interval between detection and death is survival among those diagnosed with prostate cancer according to
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care (60). Finally, the American College of Physicians reviewed improve quality of life. Decisions about treatment are not the sole

the evidence on the benefits of screening and treatment for prostate province of the provider. Instead, the model encourages shared
cancer. They concluded that the benefits of both screening and decision-making involving an informed patient and a respectful
treatment were uncertain and that men should be informed of the provider. As we shift toward this patient-oriented model of care, it
risks and benefits and participate in decisions about whether or not will be important to recognize that we know little about how
they should be screened (61). complex decisions are made. The new frontier for behavioral

All of these reviews suggest a new paradigm known as shared medicine will require applications of cognitive science to improve
medical decision-making. Important decisions affecting patients' health care decisions.

lives go beyond finding and fixing disease. Treatments have Shared decision-making requires a strong provider-patient
benefits, but they also have consequences. Focusing on a general relationship. The health care provider is more than simply a broker
outcome, such as the QALY, argues that many decisions cannot be of information. In shared decision-making, we must communicate
made exclusively by providers. Patients must contribute informa- medical uncertainty and solicit patient preferences for outcomes.

tion that only they fully understand. For example, prostate cancer We must also understand uncertainty and communicate the prob-
surgery carries a significant risk of impotence. This may be a major abilities of particular benefits and consequences of treatment.
concern for some older men. Other older men may not have Communicating probabilities is difficult. At present, many of the
partners and may be unconcerned. If the patient asks the doctor, most important issues relevant to patient decision-making are
"What would you do?," the response may be irrelevant because poorly understood. There will be many opportunities for behav-
impotence may have different meaning in the lives of the doctor ioral medicine to contribute new ideas, methods, and applications.
and the patient. The decision depends on very personal information
and can only be provided by the patient.
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