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Statistical Literacy

A Prerequisite for Evidence-Based Medicine
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Currently in the United States a prostate cancer drug is being
touted in a novel way: The primary benefit of the drug is claimed
to be not that it reduces the risk of the disease, but rather that it
reduces the risk of being treated for the disease. “Men are getting
screened, discovering that they have cancers that may or may
not be dangerous, and opting for treatments that can leave them
impotent or incontinent . . . Preventing the cancer can prevent
treatments that can be debilitating, even if the cancers were
never lethal to start with” (Kolata, 2008, p. A1). Such is the state
of doctor—patient communication: Most doctors and virtually all
patients are unschooled in how meaningfully to compare the
risks of foregoing versus undergoing treatment, and the patient’s
frantic desire to “do something, now” often trumps the doctor’s
ancient commitment to “first, do no harm.”

The problem that Gigerenzer, Gaissmaier, Kurz-Milcke,
Schwartz, and Woloshin address in this exemplar of interdisci-
plinary and international collaboration could hardly be more
pressing. Marshalling one study after another, they demonstrate
that, across widely varying samples of health professionals,
patients, and policymakers, in all countries studied, statistical
illiteracy reigns supreme—often with catastrophic conse-
quences for individual and public health. The media function as
enablers of this problem. For example, while the author of the
newspaper article quoted in the previous paragraph showed
unusual journalistic insight by noting the irony of inoculating
people against treatment rather than against disease, she still
expressed the benefit of the drug in terms of relative risk re-
duction (“dropping the incidence [of prostate cancer| by 30
percent”; Kolata, 2008, p. Al) rather than in the much-
less-dramatic terms of absolute risk reduction recommended in
these pages.

Clearer risk communication would go far in helping patients
make informed and intelligent trade-offs between the costs and
the benefits of various medical interventions, including the
nonintervention of “let’s wait and see.” Innumeracy, as this
monograph makes abundantly clear, is an enormous societal
problem. Even if statistical literacy could be achieved by fol-
lowing the sensible and feasible recommendations of Gigerenzer
and his colleagues, however, the issue of what people take to be
credible “evidence” in evidence-based medicine and public
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health would remain. And part of the problem may have less to
do with differences in numeracy than with differences in values.
Here, the concept of “cultural cognition” (Kahan & Braman,
2006) may have a valuable explanatory role to play. Cultural
cognition refers to a series of social and psychological mecha-
nisms that induce individuals to conform their factual beliefs
about contested practices—including contested medical prac-
tices—to their cultural evaluations of the activities that these
practices promote or discourage. As a result of such processes,
people with different cultural worldviews may form different
empirical beliefs about which practices ameliorate medical
problems and which ones compound them.

Consider the heated debate over the mandatory vaccination of
school-age girls for the human papillomavirus (HPV). Some see
this policy as essential to the health of young women, among
whom exposure to HPV, the primary cause of cervical cancer, is
widely prevalent. Others take the position that the HPV vaccine
will give teenage girls a false sense of immunity that will lead to
their engaging in unprotected sex and thus increase their risk of
contracting HIV-AIDS. Cultural cognition theory predicts that
the latter position will be more common among individualists—
who are likely to view it as displacing private healthcare deci-
sion making—than among communitarians; and more common
among hierarchs—who are likely to understand it as evincing
tolerance for the denigration of traditional sexual mores—than
among egalitarians. This prediction has been borne out by re-
cent large-scale survey and experimental research (Kahan,
Braman, Slovic, Gastil, & Cohen, 2007). Distressingly, the
provision of empirical information on vaccinating against HPV
serves only to make cultural disparities in risk—benefit per-
ceptions more pronounced. Whether the transparent commu-
nication of health information advocated by Gigerenzer and his
colleagues can attenuate the effects of cultural predisposition on
people’s receptivity to new empirical evidence remains for re-
search to determine.

The implications of the findings reported in this monograph go
far beyond the doctor—patient relationship. Statistical illiteracy
is endemic in courtrooms as well as in consultation rooms. The
late U.S. Supreme Court Justice Lewis Powell was merely more
honest than most of his colleagues when he stated—in regard to
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a case in which quantitative evidence was introduced to support
a claim that the death penalty was disproportionately imposed
on murder defendants whose victims were White—“my under-
standing of statistical analysis . .. ranges from limited to zero”
(quoted in Jeffries, 1994).

The point is not that judges and juries are as statistically il-
literate as doctors and patients. That would be bad enough, but
potentially remediable by the creative educational and pre-
sentational strategies recommended by Gigerenzer and col-
leagues, both in this monograph and in Gigerenzer and Engel
(2006), and by others (e.g., Hans, 2007). Rather, the point is that
atits doctrinal core, tort law in many American jurisdictions not
only discourages but actively penalizes physicians who practice
the kind of evidence-based medicine recommended in this
monograph. Normally, a defendant’s compliance with “industry
customs” is one—but only one—factor for a jury to consider
when determining whether the defendant was negligent. Since
the late 19th century, however, American courts have treated
physician-defendants quite differently than other defendants:
Medical customs are not merely admissible to determine the
physician’s legal standard of care, they actually define the phy-
sician’s legal standard of care. The custom-based standard “gives
the medical profession ... the privilege, which is usually em-
phatically denied to other groups, of setting their own legal
standards of conduct, merely by adopting their own practices”
(Keeton, Dobbs, Keeton, & Owen, 1984). In many states, proving
the standard of care means proving only what physicians cus-
tomarily do under similar circumstances. Whether there is any
empirical basis to support this usual care, or indeed whether the
care usually given does more good than harm, is beside the point.

In this regard, the authors of the present monograph recount
the sad case of Dr. Merenstein, a medical resident in Virginia
who was sued because he did not automatically order a prostate-
specific antigen (PSA) test for a patient. Merenstein followed the
evidence-based guidelines of virtually all major medical orga-
nizations and informed the patient about the risks and benefits of
PSA testing and let the patient make his own decision. The man
declined to take the test, and later developed an incurable form
of prostate cancer. The plaintiff’s attorney called expert wit-
nesses who plausibly claimed that, for male patients over 50,
most physicians in the state routinely do a PSA test without
informing the patient or obtaining his consent. The jury found
Merenstein’s residency program liable for $1 million in dam-
ages. As Dr. Merenstein later stated,

It is often claimed that malpractice is a mechanism for holding
physicians accountable and improving the quality of care. This
case illustrates quite the opposite: punishing the translation of
evidence into practice, impeding improvements to care, and en-
sconcing practices that hurt patients. In our system, the physicians
who are slow to change are the winners. (Merenstein, 2004, p. 15)

This Alice-in-Wonderland situation is changing, however. Pe-
ters (2002, p. 913) argues that “gradually, quietly, and relent-
lessly, state courts are abandoning the custom-based standard of
care.” In about a dozen jurisdictions, the jury decides whether
the physician behaved “reasonably,” not whether he or she did
things the way they’ve always been done. “Although experts still
battle in the courtroom, they argue about what physicians should
do, not what physicians ordinarily do . .. The centrality of this
doctrinal shift cannot be overstated” (p. 920). As this belated
move from custom-based to evidence-based liability takes
place, it will become plain that what physicians should do is
precisely what they now ordinarily do not do: communicate to
patients the risks and benefits of alternative forms of health
promotion and treatment in the transparent formats offered so
clearly and defended so convincingly in this remarkable
monograph.

REFERENCES

Gigerenzer, G., & Engel, C. (Eds) (2006). Heuristics and the law.
Cambridge, MA: MIT Press.

Hans, V. (2007). Judges, juries, and scientific evidence. Journal of Law
and Policy, 16, 19-46.

Jeffries, J. (1994). Justice Lewis F. Powell, Jr.: A Biography. New York:
Scribner.

Kahan, D., & Braman, D. (2006). Cultural cognition and public policy.
Yale Law and Policy Review, 24, 149-172.

Kahan, D., Braman, D., Slovic, P., Gastil, J., & Cohen, G. (2007). The
second national risk and culture study: Making sense of—and
making progress in—the American culture war of fact. Yale Law
School, Public Law Working Paper No. 154.

Keeton, W., Dobbs, D., Keeton, R., & Owen, D. 1984. Prosser and
Keeton on Torts (5th ed.). St. Paul, MN: West Publishing Company.

Kolata, G. (2008, June 15). New take on a prostate drug, and a new
debate. New York Times, p. Al.

Merenstein, D. (2004). Winners and losers. JAMA: Journal of the
American Medical Association, 292, 15-16.

Peters, P. (2002). The role of the jury in modern malpractice law. lowa
Law Review, 87, 909-969.

ACKNOWLEDGMENT

The Editors would like to acknowledge the help of incoming Editor Elaine

Walker in this issue of Psychological Science in the Public Interest.

Volume 8—Number 2



