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G

ROWTH IS A MAJOR FEATURE OF

American medicine. Over the
course of this century, the
proportion of the economy
devoted to medical care has more than
quadrupled. TABLE 1 details this growth
over the past 2 decades.1 Price-adjusted
spending on hospital and physician services has doubled, while spending on
home health care has increased more
than 10-fold. The number of physicians per capita has increased by 50%,
while the number of cardiologists has
doubled and the number of radiologists
has increased 5-fold. Differences of a
similar magnitude are found across US
communities.2
Although medical care has obvious
benefits, many assume that more medical care must lead to improved health and
well-being. There are theoretical reasons, however, to believe that additional growth will be associated with progressively smaller returns (FIGURE 1).
The law of diminishing returns also suggests that at some point additional growth
will yield no benefit (the “flat of the
curve”). And while the debate about
where we sit on the curve is far from
settled,3-8 the theory suggests that there
is some point at which additional growth
might actually produce harm.
Although harm may be more likely in
theory, such a broad generalization provides little guidance. In this article we explore how harm might occur. Our aim
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The United States has experienced dramatic growth in both the technical capabilities and share of resources devoted to medical care. While the benefits of more medical care are widely recognized, the possibility that harm
may result from growth has received little attention. Because harm from more
medical care is unexpected, findings of harm are discounted or ignored. We
suggest that such findings may indicate a more general problem and deserve serious consideration. First, we delineate 2 levels of decision making
where more medical care may be introduced: (1) decisions about whether or
not to use a discrete diagnostic or therapeutic intervention and (2) decisions about whether to add system capacity, eg, the decision to purchase
another scanner or employ another physician. Second, we explore how more
medical care at either level may lead to harm. More diagnosis creates the
potential for labeling and detection of pseudodisease—disease that would
never become apparent to patients during their lifetime without testing. More
treatment may lead to tampering, interventions to correct random rather than
systematic variation, and lower treatment thresholds, where the risks outweigh the potential benefits. Because there are more diagnoses to treat and
more treatments to provide, physicians may be more likely to make mistakes and to be distracted from the issues of greatest concern to their patients. Finally, we turn to the fundamental challenge—reducing the risk of
harm from more medical care. We identify 4 ways in which inadequate information and improper reasoning may allow harmful practices to be
adopted—a constrained model of disease, excessive extrapolation, a missing level of analysis, and the assumption that more is better.
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is both to stimulate discussion and, where
possible, to provide guidance about how
to avoid the unintended adverse consequences of growth. The first section highlights 2 distinct levels at which more
medical care may be introduced, both of
which will require attention if we are to
minimize the risks of harm. The second
section focuses on the mechanisms
whereby harm may occur. In the third
section, we turn to the fundamental challenge—reducing the risk of harm from
more medical care.

MORE MEDICAL CARE—
2 LEVELS OF ANALYSIS
More medical care can be introduced at
2 distinct levels: discrete and systemic.
Discrete clinical decisions entail choices
to adopt in practice a specific diagnostic
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or therapeutic intervention. Such decisions can often be well specified in terms
of the underlying pathophysiologic perturbation to be corrected and, in general, in terms of the expected outcomes.
Physicians carry the major responsibility
for decision making at this level; for example, whether a patient with gallstones
and nonspecific abdominal pain should
have a cholecystectomy or whether a patient with back pain should undergo magnetic resonance imaging (MRI).
More medical care can also be introduced, however, at the level of the system, by adding capital resources or increasing the workforce. Decisions that
influence the broad deployment of resources are often shared but are largely
driven by physicians’ interests; for example, whether to build a new neonatal
intensive care unit or whether to recruit
an additional cardiologist to the practice. Such decisions will influence
whether an otherwise healthy premature infant will be monitored in the intensive care unit or how soon a patient
with congestive heart failure will return
for follow-up. These decisions are rarely
aimed at a single pathophysiologic disturbance and have broad and less predictable effects.
At both levels, however, the current
cultural and legal environments exert tremendous pressure to do more, serving
to reinforce what for some remains the
operating assumption that it is “safer” to
monitor the infant in the intensive care

unit, to obtain more information on the
underlying anatomy, to see the patient
with congestive heart failure earlier, or
to remove the gallbladder now rather
than later. This assumption, however, ignores the possibility of harm. Evidence
suggests that harm may occur from interventions at either level.
Most randomized trials are intended to
demonstrate the safety and efficacy of discrete clinical interventions; occasionally
they provide evidence of harm. Three examples are provided in TABLE 2. A recent trial investigated the intensity of monitoring women at risk of preterm labor.9
More intensive surveillance had no effect
on the primary outcomes (the incidence
of births at ,35 weeks, cervical dilatation at the time preterm labor was diagnosed, or neonatal outcomes), but did lead
to significantly more unscheduled visits
and greater use of prophylactic tocolytic
drugs. The second trial considered extending treatment to patients with mild arrhythmias.10 Because the benefit of antiarrhythmic therapy for patients with severe
ventricular arrhythmias was apparent, it
was surprising that, when class 1-C agents
were used to suppress largely asymptomatic arrhythmias, the result was a 2.5fold increase in mortality. Finally, a randomized trial compared angioplasty with
medical therapy for patients with coronary artery disease, most of whom had
mild disease.11 After 2 years, angioplasty
had reduced symptoms only in the group
with severe angina, yet doubled the risk

Table 1. Intensity of US Health Care: Growth Over Time and Variation Across Regions

of nonfatal myocardial infarction (MI) or
death overall.
Only a few studies have examined the
system-level effects of more medical care.
The most comprehensive was carried out
more than 20 years ago, a randomized
trial of the influence of co-payments on
utilization and outcomes, which found
that those provided free care received
about 40% more care than those with copayments.12 Although more care appeared beneficial in high-risk subgroups, on average the group randomized
to receive more care had no improvement in function and had more pain,
more worry, and more restrictedactivity days. The second study compared risk-adjusted outcomes among
Medicare beneficiaries who experienced MIs in New York and Texas (where
rates of post-MI angiography were about
50% higher than in New York).13 Residents of both states were equally likely
to have left main or 3-vessel disease detected and treated, but Texans with mild
disease were much more likely to undergo angiography and receive revascularization. After 2 years of follow-up, Texans had significantly lower exercise
tolerance, more angina, and higher overall mortality. The third study compared
routine follow-up after hospitalization to
structured discharge procedures and
more frequent follow-up visits.14 Although intended to reduce hospitalization, the greater intensity of surveillance resulted in a 36% increase in
Figure 1. The Law of Diminishing Returns

1975
Health spending per capita*
Hospital services

1995

Ratio
1995/1975

Variation Across
Regions, Ratio 90th/
10th Percentile†
2.2

$667

$1331

2.0

Physician services

$304

$767

2.5

2.0

Home health care

$8

$109

13.1

10.9
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$3344
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2.1
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1.5
2.2

1.8
5.2

0.9

4.6

5.3
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All personal health care
Physician workforce per 100 000
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*Spending data for 1975 and 1995 are for entire US population. Data for 1975 are expressed in terms of 1995 dollars
based on the consumer price index, excluding health care.1
†Data used to determine geographic variation in spending were for the Medicare population older than 65 years only.
Variation across regions was quantified as the ratio of the 90th percentile to the 10th percentile of per capita spending or physician supply in US Hospital Service Areas.2
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Benefit

Growth in Capacity Over Time

Inputs of Medical Care

The first unit of input provides substantial benefits
(imagine the first physician in a community), while additional units provide declining additional benefit (imagine the thousandth physician). Eventually, increasing
inputs lead to no additional benefit (the “flat of the
curve”). At some point, in theory, additional inputs
lead to harm.
JAMA, February 3, 1999—Vol 281, No. 5
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Table 2. Selected Studies in Which More Medical Care Led to Harm*
Input

Setting

Use of home monitoring

Addition of antiarrhythmic
medications to routine care

Coronary angioplasty instead of
medical management

Additional input of about 40%
more care, both outpatient
and inpatient services
Population-based provision of
more coronary angiography
and revascularization
Addition of structured discharge
procedures and a 70%
increase in follow-up visits

Harm

Introduction of Specific Clinical Interventions
Randomized trial of 2422 pregnant women at
More monitoring caused more unscheduled visits
risk for preterm labor9
(P,.002) and greater use of tocolytic drugs (P,.01)
(which caused adverse effects in 7% of recipients), but
did not change the rate of low-birth-weight infants
All-cause mortality was 2.5 times higher in the group
Randomized trial of 1727 patients who had
assigned to encainide or flecainide compared with
successful suppression of asymptomatic or
placebo (P,.001), and deaths due to arrhythmia
mildly symptomatic ventricular arrhythmias
10
were 3.6 times higher (P,.001)
following AMI
Those randomized to PTCA had a relative risk of death or
Randomized trial of 1018 patients with CAD
nonfatal MI of 1.92 over 2 y of follow-up (P,.05); an
confirmed by angiography, 60% of whom had
early benefit of reduced angina was found only in the
single-vessel disease and 47% of whom
subgroup with severe angina at baseline and was
had mild or no angina11
markedly attenuated by study end
Deployment of Additional Capacity
For population overall, more care led to greater levels of
worry (P = .05), pain (P = .05), restricted activity days
(P,.01), and no gain in functional status; subgroups
at high initial risk (the poor) benefited
No difference in the detection and treatment of severe
Longitudinal cohort study comparing
disease, but more mild disease detected and treated
population-based samples of patients with MI
in Texas; Texans had lower survival and higher rates
in Texas (n = 1837) and New York (n = 1852)13
of angina
Greater surveillance produced a 36% increase in
Randomized trial of 1396 hospitalized patients
readmission, the study’s primary outcome (P = .005),
with diabetes, heart failure, or COPD14
and a trend toward higher mortality

Randomized trial of 3958 subjects (aged 14-61 y)
comparing free care vs coinsurance12

*AMI indicates acute myocardial infarction; CAD, coronary artery disease; PTCA, percutaneous transluminal coronary angioplasty; and COPD, chronic obstructive pulmonary
disease.

More Diagnosis

Figure 2. Pathways by Which More Medical Care May Lead to Harm
More Medical Care

Settings

More Diagnosis

More Treatment

More to Do

Mechanisms

Harms

Labeling
Pseudodisease

Distraction
Complexity

More Worry and Disability
More Unnecessary Treatment
More Mistakes
More Adverse Events

readmission rates and a trend toward increased mortality.
Some might conclude that these studies represent rare exceptions to a general rule of benefit from advances in technology and expansion of capacity. At the
same time, they underscore what should
be an obvious point: more medical care
may at times be harmful. The next section provides a schematic overview of
how harm may occur.
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MORE MEDICAL CARE—
A SCHEMATIC APPROACH TO
THE MECHANISMS OF HARM
Whether because of the introduction of
a new clinical practice or the expansion
of local capacity, harm from more
medical care is most likely to result
from 1 of several common pathways.
FIGURE 2 outlines our framework for
thinking about the potential mechanisms of harm.

There has been dramatic growth in the use
and capabilities of diagnostic tests. From
1987 to 1993, the rate of coronary angiography performed on Medicare beneficiaries went up by 75%, and the rate of
computed tomography (CT) or MRI scans
of the lumbar spine doubled.15 Increasing diagnostic capability offers the opportunity to detect subtle abnormalities
of physiology or anatomy long before they
manifest the clinical signs or symptoms
that would have provided the basis for
a diagnosis in the past. Spiral CT can
now detect hepatic lesions of 2 mm in
diameter,16 a tenth the size of the lesions
detectable through routine imaging
studies in 1982.17 The advent of genetic
testing promises that physicians will increasingly have the capacity to identify
those individuals who may develop abnormalities in the future (those who are
at risk).18
New diagnostic tests and lower diagnostic thresholds not only increase the
observed prevalence of disease but also
shift the spectrum of detected disease.
Newly detected disease will in general include milder cases, subtler abnormalities, and smaller lesions and will tend to
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as having “something” wrong with the
heart.32 Although only 2 should have been
limited in any way (both of whom were
disabled by overt disease), 20% had been
restricted in their physical activities and
another 20% were “treated differently” by
their parents because they believed their
children had “heart troubles.”
The smaller and increasingly subtle
findings identified by advanced diagnostic technology create a second mechanism of harm: pseudodisease. Pseudodisease is disease that would never become
apparent to patients during their lifetime without the diagnostic test. Pseudodisease is a function not only of the lesion (more likely with mild or slowly
progressive disease), but also of the host
(more likely as the probability of death

from other causes increases). Although it
may be difficult or impossible to determine at the time of diagnosis precisely
which cases constitute pseudodisease,
there is accumulating evidence that pseudodisease is destined to become a common problem. It is increasingly clear that
the population with an occult disease is
many times larger than the population
destined to become sick from it. Microscopic examination of specimens from individuals without known cancer nonetheless reveals a high prevalence of the
disease: a third of adults have pathologic
evidence of papillary carcinoma of the thyroid,33 as many as 40% of women in their
40s may have ductal carcinoma in situ of
the breast,34 half of men in their 60s have
adenocarcinoma of the prostate.35

Table 3. Influence of Diagnostic Testing on Disease Prevalence
Prevalence of Disease (%) Based on

Disease Setting
Abdominal aortic aneurysm:
201 men with hypertension
or coronary artery disease21
Thyroid nodule: 100 unselected
patients22

Traditional Test
(Clinical
Advanced Tests
Examination)
(New Technology)
2.5
9.0 (Ultrasound)

21.0
0.9

Deep venous thrombosis:
349 trauma patients23
Pulmonary embolus: 44 deep
venous thrombosis patients24

15.9

Increase
(Ratio)
3.6

67.0 (Ultrasound)

3.2

57.6 (Duplex ultrasound)

64.0

52.3 (Ventilation-perfusion scan)

3.3

Figure 3. Effect of Changing Diagnostic Thresholds on the Prevalence
of Hypercholesterolemia
12

10

Population, %

be of lower grade and earlier stage. Symptoms will be less bothersome, sometimes absent. Even without treatment,
this shift in the spectrum of detected disease will lead to an apparent improvement in patient outcomes.
And there is a lot of disease for us to
find. Advanced diagnostic testing is 1
way to find more. For example, a quarter of young adults have knee abnormalities by MRI 19 ; half have lumbar
disk bulge (despite the absence of back
pain).20 TABLE 3 shows the effect of
selected tests in increasing how much
disease is found.21-24 Another way to
find more is to purposely change the
disease definition, such as has recently
occurred when the American Diabetes
Association lowered the threshold to
diagnose diabetes. 25 The impact of
changing disease definitions is also relevant for hyperlipidemia. F IGURE 3
demonstrates that while 21.2% of US
adults have “abnormal” levels of total
cholesterol, given a threshold of 6.21
mmol/L (240 mg/dL), more than half,
51.2%, have abnormal levels, given a
threshold of 5.17 mmol/L (200 mg/dL).
The combination of enhanced capability and lower diagnostic thresholds
means that in general the yield from
diagnostic testing improves—providing
immediate positive feedback for clinicians to pursue further testing. Even if
disease burden is constant, observed
prevalence will increase over time—
providing further stimulus for more
diagnostic testing.27
Mechanisms of Harm: Labeling,
Pseudodisease. As diagnostic testing increases, more patients who receive diagnoses will have no symptoms; but for the
diagnostic test, they would not have
known that they were sick. One way that
this could lead to harm is through labeling: the effect of telling someone who feels
well that he or she is sick. Although the
effect of labeling is most familiar in the
setting of hypertension,28 it has also been
reported in carriers following sickle cell
screening,29 among those screened for developmental delays,30 and most recently
among those diagnosed as having Lyme
disease.31 A classic example involved
Seattle schoolchildren who were labeled

51.2%

8

6

21.2%

4

2

2.59
(100)

3.10
(120)

3.62
(140)

4.14
(160)

4.65
(180)

5.17
(200)

5.69
(220)

6.21
(240)

6.72
(260)

7.24
(280)
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(300)

8.28
(320)

8.79
(340)

Cholesterol Level, mmol/L (mg/dL)

If individuals with total serum cholesterol levels higher than 5.17 mmol/L (200 mg/dL) are defined as abnormal, more than half the US adult ($17 years old) population is labeled as diseased. Data from National Center
for Health Statistics.26
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Table 4. Situations in Which a Lower
Treatment Threshold May Lead to Harm

Domain

Treatment Threshold
Lowered So Treatment
Is Provided

Spectrum of
disease

To patients whose prognosis
is good, regardless of
treatment
To patients whose prognosis
is poor, regardless of
treatment (futility)
Competing risks When death is likely from
other causes, even if
treatment of the primary
disease is successful
Patient values
To a patient who is not
bothered by current
symptoms
Risk of treatment By providers whose
outcomes are unknown
or where higher risks may
overwhelm the benefits

One manifestation of the problems
caused by pseudodisease is the accumulating evidence that the findings associated with “disease” have become so subtle
that physicians disagree about who has the
diagnosis. Radiologists disagree about
which women should be referred for
breast biopsy36 (and about which breast
to biopsy37); pathologists disagree about
who has ductal carcinoma in situ38,39 and
who has melanoma.40 Pseudodisease leads
not only to physician disagreement and
unnecessary patient worry and disability, but also to unnecessary treatment.
More Treatment

Physicians rarely stop with a diagnosis.
During the 1980s, both the number of
surgical procedures and (price adjusted) spending on prescription drugs
increased by more than 70%.1 The number of revascularization procedures
among the elderly with coronary artery
disease recently increased by more than
2-fold,15 while the number of visits for
children at which stimulants were prescribed to treat attention-deficit/
hyperactivity disorder increased from
300 000 to 2.4 million.41 Our technical
capacity to intervene is also increasing:
new classes of pharmacological agents,
advances in interventional radiology and
cardiology, and widening applications for
minimally invasive surgery.
When more care is provided, which
patients receive the additional care? Patients with known chronic disease are
450
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treated with greater intensity.42 Additional treatment is provided to patients
who are close to death.43 Treatment is also
extended, however, to those with less severe disease. When more intensive care
unit beds are available, the average severity of illness of those admitted declines.44 When the numbers of hospitals and surgeons performing coronary
artery bypass graft are doubled, the rate
of treatment for 1- or 2-vessel disease
(without involvement of the left anterior descending artery) increases 9fold.45
Mechanisms of Harm: Lower Treatment Thresholds, Tampering. TABLE 4
lists situations in which lower treatment thresholds may lead to harm. The
spectrum of disease will have an important influence; the potential benefit of
treatment is lower for people whose untreated prognosis is good. Treatment risk,
however, is generally less responsive to
severity of illness; those with mild disease still face substantial risks from interventions. For example, patients with
less severe disease have less to gain from
intervention for coronary artery disease46 and carotid stenosis.47,48 If people
are treated for inconsequential disease,
the risks of treatment will exceed the benefits. At the other end of the spectrum,
patients whose prognosis is poor regardless of therapy are also harmed when
treatment of their disease is pursued.
Harm may occur in 3 other settings.
The first is when a patient faces a substantial risk of death from competing
causes, whether as a consequence of age
or other disease. Even if these patients
have true disease (rather than pseudodisease), the near-term risks of therapy
can overwhelm any long-term benefits.49 The second setting occurs when
patients are prescribed treatments for
symptoms that do not bother them. Measuring the level of exertion that brings
on dyspnea, for example, is not the same
as asking how bothered a patient is by
shortness of breath.50 There is evidence
that patients are treated for symptoms
that are not bothersome, even though doing so can offer no benefit and only risk.51
A third setting is when the distinction between efficacy (outcomes in ideal set-

tings) and effectiveness (outcomes in
community practice) is clinically important. The net benefit of carotid endarterectomy, for example, is highly dependent on operative risk. Most hospitals,
however, have operative risks that are
substantially higher than those reported in the randomized trials that led
to lower treatment thresholds.52 Even at
12 academic centers, a recent study estimated that operative risks for carotid
endarterectomy outweighed the benefits in more than half of the patients.53
More treatment may also result in
“tampering,” a phenomenon long recognized in the statistical process control literature. Tampering occurs when
an intervention is made to correct a deviation in a measure of system performance that reflects random variation (or
noise) rather than systematic variation (a
signal of a significant deviation). Intervening in response to random variation
causes systems to become more unstable.54 Although tampering has received little attention in the medical literature, many health care interventions
are based on measurements subject to
such variation. Acting on such variation creates more instability and a greater
likelihood of unnecessary treatment and
adverse events. 55 This phenomenon
should be familiar to physicians in both
the inpatient setting (for example, fiddling with ventilator settings or fluid balance) and the outpatient setting (for
example, changing insulin dose or antihypertension medications). If pulmonary artery catheters turn out to be harmful,56 1 of the mechanisms could be from
promoting tampering with normal physiologic variation.
More to Do

Wherever they work—the intensive care
unit, the radiology department, or the
outpatient clinic—physicians have more
to do. Advanced diagnostic technology
and more frequent testing lead to more
diagnoses. And each diagnosis requires
more attention, now that we are intervening to slow disease progression in
such common conditions as hyperlipidemia, diabetes, and congestive heart failure. Less obvious is a potential cycle of
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increasing intervention.27 As more disease is found, apparent prevalence and
incidence rise. At the same time, the spectrum of diagnosed disease includes increasing numbers of mild cases—
leading apparent treatment outcomes to
improve (via lead time and length biases), even if the efficacy of treatment is
unchanged.57 The apparent rise in disease burden combined with apparent improvements in outcome provide a powerful stimulus to do more.
Mechanisms of Harm: Distraction,
Complexity. With more to do, the possibility that clinicians will miss something important becomes greater,58-60 a
mechanism of harm we call distraction.
Might distraction explain why so many
patients fail to receive aspirin or bblockers following MI?61,62 Might distraction explain why our patients complain that we spend less time listening
to their concerns? As patients have more
diagnoses and more treatment options,
physicians will be increasingly challenged to prioritize correctly and may
increasingly risk missing the forest for
the trees.
An analogous mechanism operates at
the level of the system: complexity.55,63
Consider the numerous steps required
at each phase of common treatments: anticoagulation, including initiating, dispensing, monitoring, and adjusting
therapy; or a laparoscopic cholecystectomy, including preparing the equipment, anesthetizing the patient, carrying out the procedure itself, and following
up with postoperative care. Even if the
probability of failure in any single step
is low (eg, 1%), the probability of at least
1 failure rises with the number of steps
(eg, with 10 steps the probability is 10%;
with 100 steps the probability is 63%;
with 1000 steps the probability exceeds
99.9%). As there is more to do, systems
become more complex and mistakes are
more likely. Evidence suggests that adverse events—many due to simple mistakes—are not rare. Adverse drug reactions occur in up to 10% of the elderly
in the community64 and 12% of all patients in the hospital65; many lead to
death.66 Estimates of the overall rates of
adverse events causing injury or death

range from 3.7% for patients hospitalized in New York State67 to 16.6% among
hospitalized patients in Australia.68
MORE MEDICAL CARE—
MINIMIZING THE RISK
OF HARM
Although medicine is increasingly rooted
in science, the practice of medicine will
remain filled with uncertainty.69 The fundamental task of physicians, therefore,
seems destined to remain one of judgment: how best to apply scientific knowledge to the care of a specific individual
such that the benefits are likely to outweigh the harms. There are 4 reasons
why, however, our judgment may be impaired (TABLE 5).
1. The way we think about disease is often inconsistent with the true state of nature. Our patients generally understand
disease as a dichotomy: they are either
sick or well. Although clinicians recognize that illness severity ranges broadly
(and that most chronic diseases develop over a prolonged period), we
often fall back on a dichotomous model
when deciding to treat: the data we have

on diagnostic tests (eg, sensitivity, specificity) assume a dichotomous model; the
data we have on treatment often fail to
describe how outcomes vary across the
spectrum of disease. We must come to
understand and make our decisions
based on a more complex model that accounts for the full spectrum of disease.
Our patients must come to understand
that not all disease progresses inexorably to a feared outcome. To accommodate this complexity, however, we need
data—data on the natural history of the
increasingly mild and subtle abnormalities detected by advanced diagnostic
technology and data on the benefits and
harms of treatment.70
2. Findings drawn from narrowly
framed studies are extrapolated broadly.
Understandably, treatments are often investigated under tightly controlled conditions: patients have well-defined disease (and are often at high risk for the
outcome being measured) and receive a
well-defined intervention (often from exceptionally experienced providers). The
tendency is to extrapolate the findings
to other settings: to lower-risk patients,

Table 5. Reducing the Risk of Harm From More Medical Care
Underlying Causes
1. Constrained model of disease
Harms of labeling and pseudodisease are
exacerbated when disease spectrum
is ignored
Risks of treatment are misspecified when
disease is treated as a dichotomous
variable

Suggested Approaches
Account for disease spectrum
Provide data on the natural history of the
increasingly mild disease detected by
advanced diagnostic technology
Evaluate the benefits and harms of
treatment of mild disease

2. Excessive extrapolation
From results in 1 group of patients (those
eligible for trials) to others
From results for 1 intervention (eg,
treatment of hypertension with
thiazides) to another (treatment with
calcium channel agents)
From results in centers that participated
in clinical trials to the results in
practice

Draw inferences with care
Were results for patients of similar illness
severity reported in the trials?
Has benefit been proven for this specific
intervention?

3. A missing level of analysis
The impact of system resources on
treatment and outcomes are rarely
examined
Quality improvement initiatives and other
system changes are usually
unevaluated

Evaluate the impact of the system
Study the impact of changes in capacity
(technical capabilities, capital resources,
workforce)
Hold quality improvement efforts and system
change to rigorous standards of proof

4. We look for more to be better
Evidence of harm from more medical
care may be discounted or
interpreted as absence of benefit
Research focuses on identifying benefits
of new technology

Acknowledge that it might not be
Consider seriously the possibility that harm
may occur from more medical care
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Are the risks of treatment at your center
known?

Pursue research on the potential harms of
medical care and provide guidance on
what not to do
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to similar or related treatments, and to
providers with unknown capabilities. To
reduce the risk of harm, such inferences should be drawn with care and the
burden of proof shifted to those who
would promote the intervention.71
3. Research efforts are missing a level of
analysis, the system. Although system
changes are implemented daily, we know
little about their effects. There are many
ways to change the system and add capacity—increase visit frequency, hire ancillary health personnel, purchase new
diagnostic technology, recruit a new surgeon. Such changes certainly influence
costs; how they affect outcomes is unknown. Outcomes must be measured not
only for discrete groups of patients, but
also for the broader population that might
be affected by the system change. Untoward population effects must be specifically sought. We do not know the impact of diagnostic testing on the many
individuals who must be screened to find
patients eligible for most treatments
(about 25 people had to be screened, for
example, to enroll 1 patient in the
Asymptomatic Carotid Artery Stenosis
trial48). Even interventions intended to
improve quality may have unexpected effects.14 System changes ought to receive
the same level of scrutiny and be subject to the same burden of proof as any
other intervention.
4. We look for more to be better. Data
that are inconsistent with our underlying beliefs are often either rejected or ignored.72 It may not be happenstance that
findings of harm in studies of specific
technologies are perceived as isolated
findings. It may not be happenstance that
the 2 studies that suggested harm from
increasing aggregate capacity were framed
as showing an absence of benefit (by either the authors or the editors). The study
of cardiovascular outcomes in New York
and Texas, for example, reported significantly higher death rates and worse angina among residents of Texas; the abstract and conclusion, however, reported
only that there was no benefit from the
more invasive practice style.13 The trial
of increased surveillance of patients with
chronic disease found higher hospitalization rates but emphasized the greater
452
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satisfaction from the more frequent contact in the intervention arm.14 Because
harm from more medical care is unexpected, findings suggesting harm are discounted.
While the limited empirical basis for
many widely adopted practices motivated the growth of outcomes research,
the focus of our research enterprise remains the development of new technologies and treatments. Relatively little effort is devoted to evaluating current
clinical practices, identifying their limitations, and advising clinicians about
what not to do. Moreover, stakeholders
in the increasingly market-driven US
health care system have few incentives
to explore the harms of the technologies from which they stand to profit.73
As industry-sponsored research becomes more prevalent, the well-known
problems of publication bias74 and conflict of interest will only get worse,75 making it even more difficult for findings of
harm to surface. Public and philanthropic support for research will be essential to counterbalance those who stand
to benefit from growth. To minimize the
risk of harm, we must look for it.
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