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HILE VARIOUS FORMS OF HARM RESULTING

from health care are well known, the full

nature of such harm and the magnitude of

health care’s aggregate adverse health
effects deserve more exploration. On balance, the data
remain imprecise, and the benefits that US health care
currently deliver may not outweigh the aggregate health
harm it imparts. In this Commentary, we discuss poten-
tial harms from health care, suggest a taxonomy for
health care harm, and suggest that investigators start
addressing this issue.

This concern is raised with great respect for health care
professionals. To be sure, ill intent is rare, and many health
services are effective. Nonetheless, it is time to address the
possibility of net health harm by elucidating more fully ag-
gregate health benefits and harms of current health care. This
information should help clinicians, health care leaders, policy
experts, and politicians improve health outcomes by allow-
ing more explicit consideration of the trade-offs involved
in health interventions and expenditures, and help guide
health care reform efforts.

Unlike health, health care is not an unalloyed good. Fisher!
estimates that perhaps one-third of medical spending is for
“services that don’t appear to improve health or the quality
of care—and may make things worse.” Although health care
contributes to health through disease prevention and treat-
ment, the aggregate effect on health may be smaller than
generally assumed.

Determinants of well-being transcend health care. They
include the complex interaction over time between genet-
ics, social circumstances, education, income, housing, pub-
lic safety, job satisfaction, behavioral patterns, and environ-
mental quality, in addition to access to appropriate health
care services.? For example, since health care contributes
only about 10% toward reducing premature death, even a
perfectly designed delivery system would prevent only a mod-
est proportion of premature death.’

A Taxonomy of Health Harm

Harm may occur as a direct or indirect consequence of health
care. Direct harm includes adverse physical and emotional
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effects, generally to individuals, as a by-product of health
care delivery. Indirect harm is a collateral effect on indi-
viduals and communities not directly involved in care. In-
direct harm is closely associated with excess health care costs,
which may induce harm by competing with other health-
producing services.

Direct Harm

Physical Harm. Physical harm is a by-product of routine care
processes. Some aspects of physical harm (eg, adverse drug
effects and medical errors) are better known than others
(eg, untoward effects of radiation from computed tomog-
raphy). Although physical harm is an accepted risk of
treatment with increasingly powerful medications and in-
terventions, much consequent harm is avoidable when treat-
ments are overused or used without sufficient evidence of
effectiveness.

Some overtreatment happens when physicians lack evi-
dence about the ineffectiveness or risks of a treatment. For
example, encainide and flecainide were widely used before
their harmful effects were elucidated and more than 50 000
individuals were estimated to have died from their cardio-
vascular effects.* Rofecoxib had a similar trajectory. Medi-
cation harm may become apparent only long after wide-
spread use.

Data on the safety and efficacy of procedures or devices
may be similarly delayed. The Swan-Ganz pulmonary ar-
tery catheter was introduced in 1970 for hemodynamic man-
agement. In the 1990s, an estimated 1.2 million were sold
annually at a cost of approximately $2 billion.” Although
studies suggested that patients fared worse with them, it took
until 2005 to clearly demonstrate their lack of benefit even
in patients with severe heart failure.° Demonstrating the lack
of utility took decades, while consuming substantial re-
sources and adversely affecting many individuals.

Similarly, percutaneous coronary intervention is likely
being overused in the Medicare population.” Contrary to na-
tional guidelines, more than half of Medicare patients with
stable coronary disease lack noninvasive documentation of
ischemia before elective percutaneous coronary intervention.
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End-of-life care provides another example of medical
excess. One study found that only 30% of hospitalized
patients older than 80 years wanted care to prolong life,
but 63% received life-prolonging care such as intensive
care unit admissions, intubation, surgery, and dialysis.®
Wide variation exists in end-of-life care. Comparing the
most with the least expensive academic medical centers,
average Medicare spending ranged from $53 432 to
$93 842 in the last 2 years of life and from $28 763 to
$52911 in the last 6 months of life.® The variation was due
to the volume of services provided, not the price per ser-
vice or patient preference.

Although the potential for harm is substantial, both phy-
sicians and patients generally embrace technology enthu-
siastically—implicitly trusting in its benefit before ad-
equate assessment is made. However, higher-intensity care
generally does not improve survival, and complications of
medical care accounted for 1.1 million hospitalizations in
2006—costing nearly $42 billion.'® Medicare spending shows
wide per-capita variability across the United States, with pa-
tients receiving 60% more care in high-cost than in low-
cost cities. Paradoxically, patients in higher-cost cities are
more likely to die of colon cancer, myocardial infarction,
and hip fracture."

Emotional Harm. Unnecessary care can also cause emo-
tional harm, including anxiety from testing or treatment and
from creating inappropriate expectations. Emotional harm,
although less well studied than physical harm, has impor-
tant effects on patient well-being.

A diagnosis of hypertension made through screening re-
sulted in more office visits and sick role behavior without
improved medication adherence or blood pressure con-
trol.!? Spinal magnetic resonance imaging often reveals alarm-
ing but clinically irrelevant findings, and adults with back
pain who receive magnetic resonance imaging results may
experience worse dysfunction than those not given the re-
sults. Likewise, many unproven screenings, such as the pros-
tate-specific antigen test, remain commonly used; al-
though relatively inexpensive and often sought by patients,
they are unlikely to help and may induce harm, including
anxiety associated with false-positive results. Exaggerated
fears and “medicalizing” normal phenomena are as harm-
ful as unrealistic expectations and are fostered frequently
by marketing hype and sometimes inadvertently by health
care clinicians.

Indirect Harm

Indirect harm is a by-product of health care, usually by health
care expenditures that are excessive or of low clinical value.
Its magnitude may outweigh that of direct harm, but it is
seldom apparent to those who create it or whom it affects.

“Opportunity cost” is the trade-off made when deciding
how to allocate resources. When financial resources are lim-
ited, as they generally are, deciding to buy one product or
service may preclude buying another that might provide
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greater benefit. Providing an expensive intervention of mar-
ginal value to one patient may deprive many others of less
expensive care that is more effective. Understanding such
trade-offs is critical to ensuring that resources are used to
achieve the greatest benefit.

Analyzing opportunity cost requires comparing costs vs
effectiveness of different spending options. Such analyses
often compare medical interventions, but rarely weigh them
against other interventions to address the social or behav-
ioral determinants of health. Health care may cause indi-
rect harm by diverting resources from other determinants
of health, such as education, environmental quality, jobs,
and income.

For example, the cost-effectiveness of education likely ex-
ceeds that of many health care interventions.'® Health care
and education increasingly compete in national and state
budgets. By diverting money from education, excess health
care spending may risk worsening population health.

Likewise, health care costs adversely affect household fi-
nances. The average family now spends more of its dispos-
able income on health care than on housing, food, or cloth-
ing.'* In 2007, 62% of personal bankruptcies were due to
health care costs, with 92% of those individuals having medi-
cal debts greater than $5000, or 10% of pretax family in-
come. Because personal finances strongly affect the health
of individuals and families, health care’s untoward effect on
personal finances may degrade health.

US health care spending totaled approximately $2.5 tril-
lion in 2008, accounting for nearly 17% of the gross do-
mestic product, and is projected to reach 20% by 2016. De-
spite these resources, an estimated 46 million individuals
(about 15% of the population) lack health insurance and
25 million more are underinsured. Increasing health care
costs increase the numbers of uninsured and underin-
sured—a 1% increase in insurance premiums leads to an es-
timated 300000 individuals losing coverage, thus ad-
versely affecting health.

Government spending on health care diverts funds
from other health-producing services. In 2007, the fed-
eral government spent approximately 28% of its total rev-
enue on health care.” Medicaid spending accounts on
average for approximately 22% of state expenditures,
compared with 21% for K-12 education, 10% for higher
education, and 8% for transportation. Aggregate state
spending on Medicaid increased from $89 billion in 2000
to $151 billion in 2007, leaving less money for education
and infrastructure needs.

Although health care’s objective should be to improve
health, its primary emphasis has been on producing ser-
vices. Health care lacks sufficient measures to assess its
influence—either positive or negative—on health at the
individual or community level. To ensure appropriate dis-
tribution of resources relative to other health-producing
investments, it is crucial to understand how the health-
producing effects of health care interventions vary. Educa-

©2009 American Medical Association. All rights reserved.

Downloaded from www.jama.com by Charles Kilo on June 30, 2009



tion, living wages, health insurance, and a safe environ-
ment are important determinants of health, much like
smoking cessation or cancer treatment.

The possibility that health care might cause net harm
is increasingly important given the sheer magnitude of
the modern health care enterprise. Serious review of
these issues will likely challenge assumptions about the
value of many current health care practices. It will
require more disciplined measurement of both health
benefit and harm. Health care influences both the dura-
tion and quality of life, which must be measured and
weighed against other health determinants if spending
priorities are to be rationalized.

Financial Disclosures: None reported.

Additional Contributions: We acknowledge Thomas Bodenheimer, MD, Uni-
versity of California, San Francisco; Richard A. Deyo, MD, MPH, Oregon Health
and Science University, Portland; and Rebecca Hughes, Group Health Center
for Health Studies, for their assistance in preparation of this article. None of
these individuals received additional compensation in association with their
work on this article.

REFERENCES

1. Fisher ES. More medicine is not better medicine. New York Times. December
1, 2003:Opinion. http://query.nytimes.com/gst/fullpage.html?res
=9A06E2DB173AF932A35751C1A9659C8B63. Accessed March 25, 2009.

2. McGinnis JM, Williams-Russo P, Knickman JR. The case for more active
policy attention to health promotion. Health Aff (Millwood). 2002;21(2):78-
93.

3. Schroeder SA. We can do better—improving the health of the American people.
N Engl J Med. 2007;357(12):1221-1228.

©2009 American Medical Association. All rights reserved.

COMMENTARY

4. Epstein AE, Hallstrom AP, Rogers WJ, et al. Mortality following ventricular ar-
rhythmia suppression by encainide, flecainide, and moricizine after myocardial in-
farction: the original design concept of the Cardiac Arrhythmia Suppression Trial
(CAST). JAMA. 1993;270(20):2451-2455.

5. Dalen JE. The pulmonary artery catheter—friend, foe, or accomplice? JAMA.
2001;286(3):348-350.

6. Binanay C, Califf RM, Hasselblad V, et al; ESCAPE Investigators and ESCAPE
Study Coordinators. Evaluation study of congestive heart failure and pulmonary
artery catheterization effectiveness: the ESCAPE trial. JAMA. 2005;294(13):
1625-1633.

7. Lin GA, Dudley RA, Lucas FL, Malenka DJ, Vittinghoff E, Redberg RF. Fre-
quency of stress testing to document ischemia prior to elective percutaneous coro-
nary intervention. JAMA. 2008;300(15):1765-1773.

8. Somogyi-Zalud E, Zhong Z, Hamel MB, Lynn J. The use of life-sustaining treat-
ments in hospitalized persons aged 80 and older. J Am Geriatr Soc. 2002;50
(5):930-934.

9. Wennberg JE, Fisher ES, Stukel TA, Skinner JS, Sharp SM, Bronner KK. Use of
hospitals, physician visits, and hospice care during last six months of life among
cohorts loyal to highly respected hospitals in the United States. BMJ. 2004;
328(7440):607.

10. Agency for Healthcare Research and Quality. Healthcare cost and utilization
project. http://hcupnet.ahrg.gov. Accessed June 8, 2009.

11. Fisher ES, Wennberg DE, Stukel TA, Gottlieb DJ, Lucas FL, Pinder EL. The im-
plications of regional variations in Medicare spending, part 2: health outcomes and
satisfaction with care. Ann Intern Med. 2003;138(4):288-298.

12. Haynes RB, Sackett DL, Taylor DW, Gibson ES, Johnson AL. Increased absen-
teeism from work after detection and labeling of hypertensive patients. N Engl J
Med. 1978;299(14):741-744.

13. Muennig P, Woolf SH. Health and economic benefits of reducing the num-
ber of students per classroom in US primary schools. Am J Public Health. 2007;
97(11):2020-2027.

14. Banthin JS, Cunningham P, Bernard DM. Financial burden of health care,
2001-2004. Health Aff (Millwood). 2008;27(1):188-195.

15. Hartman M, Martin A, McDonnell P, Catlin A; National Health Expenditure
Accounts Team. National health spending in 2007: slower drug spending contrib-
utes to lowest rate of overall growth since 1998. Health Aff (Millwood). 2009;
28(1):246-261.

(Reprinted) JAMA, July 1, 2009—Vol 302, No. 1 91

Downloaded from www.jama.com by Charles Kilo on June 30, 2009



