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HIS is the story of the controversy over the safety
of silicone-gel–filled breast implants — a contro-

versy that has raged in this country for nearly a decade
and is still not resolved. It is a story fascinating in itself,
but one particularly worth telling here because of the
insights it affords into how contemporary American so-
ciety deals with the problems of evaluating health risks.
The breast-implant story illustrates better than almost
any other event in recent times how litigation, fear, bias,
and greed can interfere with scientific efforts to answer
an important public health question. Perhaps most trou-
bling of all, it clearly shows that in deciding about
health risks, our courts and a substantial segment of the
American public seem comfortable with methods that
can only be described as antiscientific and irrational.
Yet, like it or not, science and the rules of evidence and
reason are the only reliable tools we have to investigate
risks to human health. If we want to develop effective
public policies to deal with health risks, we dare not
abandon science.

Americans want very much to know about hazards to
their health from the things they do or are exposed to
in their everyday lives. Theoretically, it should be fairly
straightforward to deal with their concerns. All we need
are scientific studies to determine whether a possible
exposure is risky and what the likely risk is. (Then we
can make explicit decisions about whether the benefits
are worth the risks.) In practice, however, assessment
of risks is not so simple. Direct experimentation in the
laboratory or in randomized, controlled trials is often
impossible or unethical. Instead we need to rely on ob-
servational epidemiologic studies to gain information
about risk factors. These studies are difficult to mount
and fraught with pitfalls in design and interpretation.
Confounding variables are almost always present, but
not always adequately accounted for or even appreciat-
ed. The 

 

Journal

 

 reviews many observational epidemio-
logic studies dealing with health risks. A professional
staff of 17, with the help of a great many expert peer
reviewers, attempts to evaluate the validity of such
studies, but still uncertainties remain. Some of the un-
certainty reflects the limitations of the methods, but it
is in the nature of medical research in general to be full
of uncertainties and to advance in tentative, incremen-
tal steps. However, advance it does, on the basis of the
gradual accumulation of evidence. Unless there are im-

pediments, knowledge so gained is transmitted to doc-
tors in medical journals and to the public by the media,
and is ultimately translated into better public safety and
health care.

But medical research does not occur in a vacuum. It
occurs in a complex social context that greatly influenc-
es how it is understood. Particularly in the case of the
risks of everyday life, the impediments to the orderly
scientific process described above are formidable. The
public is not accustomed to thinking in terms of uncer-
tainties and probabilities. To many people, a health risk
is an all-or-nothing matter. They expect certainties, and
to them scientific studies carry the weight of revelations.
(These people are greatly frustrated by news of conflict-
ing research results.) Many people also believe they
should be able to avoid risks altogether, even though
that is impossible. Given these expectations, the tenta-
tiveness that marks most medical research is difficult to
convey. In addition, the widespread and growing cyni-
cism about government and business leads people to as-
sume the worst; they are only too ready to believe that
they are knowingly subjected to health risks, which,
they may believe, were deliberately minimized or cov-
ered up. There is also cynicism about scientists and the
scientific method itself. There can be little doubt that
we are now experiencing a groundswell of antiscience
feeling, which leads many people to discount scientific
evidence, often in favor of anecdotes, irrational theories,
or “other ways of knowing.” When mass lawsuits are in-
volved, the impediments to public acceptance of the sci-
entific process become virtually insurmountable. Courts
may find health hazards even when there is no good ev-
idence. The public’s alarm then takes on a life of its
own, driven often by the huge amounts of money at
stake in product-liability suits. Thus, the path from
medical evidence to public action is by no means direct
or smooth. The breast-implant controversy well illus-
trates these impediments to public understanding of
health risks. Because the implications are so important,
it is worth telling the story in some detail.
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Although breast implants first came on the market in
the early 1960s, it was not until 1976 that they came un-
der the purview of the Food and Drug Administration
(FDA).

 

1,2

 

 That year the Medical Device Amendment to
the Food, Drug, and Cosmetic Act extended the FDA’s
authority to cover devices, as well as food, drugs, and
cosmetics. Under this amendment, manufacturers of
new devices could, at the discretion of the FDA, be re-
quired to submit an application for premarketing ap-
proval. Applications were to include data on safety and
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effectiveness from animal and human studies. Until
FDA approval was obtained, new devices that required
premarketing approval could not be sold. Since breast
implants were already on the market, they were “grand-
fathered,” at least for the time being. Given their long
track record, they were presumed reasonably safe, al-
though there was no evidence on this point. In 1988,
however, the FDA announced that breast-implant man-
ufacturers would have to submit evidence of safety.

 

1

 

 In
accordance with law, they were given at least 30 months
to produce their data.

There were several important developments during
the 1980s that changed the FDA’s relaxed attitude to-
ward breast implants. First, a number of anecdotes be-
gan appearing in the medical literature linking breast
augmentation with systemic disease — most often con-
nective-tissue disease.

 

3-5

 

 The anecdotes originated in
postwar Japan, and concerned not silicone breast im-
plants, but rather direct injections of liquid paraffin or
silicone into the breasts of Japanese prostitutes trying
to satisfy the American taste for large breasts. But in
1982, there appeared a report from Australia of connec-
tive-tissue disease in three women who had silicone-
gel–filled implants.

 

6

 

 The same year, in San Francisco,
the first multimillion-dollar lawsuit alleging that sili-
cone implants caused systemic disease was filed.

 

7

 

 These
events set off a steady drumbeat of concern. Anecdotes
in the medical literature multiplied,

 

8

 

 and there were
several more multimillion-dollar verdicts in the courts.

 

9

 

 
Perhaps the most important event to bring the grow-

ing unease about breast implants to the attention of the
public was TV reporter Connie Chung’s sensational
treatment of the matter in 1990.

 

10

 

 On her CBS televi-
sion show, 

 

Face to Face with Connie Chung,

 

 she inter-
viewed women who claimed to have autoimmune dis-
ease caused by their breast implants, and she conveyed
the clear message that implants were dangerous devices
foisted on unsuspecting women. Without questioning the
presumed link between the implants and the illness,
Chung implicitly blamed the FDA for permitting haz-
ardous devices to be sold. At about the same time, the
late congressman Ted Weiss (D-N.Y.) held public hear-
ings,

 

11

 

 also marked by tacit acceptance of the view that
breast implants were risky. In the meantime, consumer
and advocacy groups were actively involved in spread-
ing the alarm. Ralph Nader’s organization, Public Cit-
izen, through its Health Research Group, headed by
Dr. Sidney Wolfe, helped to publicize the issue and
press the case in the courts.

 

9

 

 
In late 1991 and early 1992, all the activity came to

a head. First, FDA Commissioner David Kessler noti-
fied the manufacturers that they had 90 days to pro-
duce evidence of the implants’ safety.

 

1

 

 When the evi-
dence proved inadequate, an FDA advisory panel was
convened to advise the FDA on what action to take. At
about the same time, a jury in San Francisco awarded
$7.34 million, the largest amount to date, to a woman
who claimed that her breast implants, manufactured by
Dow Corning, had caused her to have mixed connec-
tive-tissue disease.

 

12

 

 That trial was marked by allusions

to Dow Corning documents that were purported to
show that the company was aware of the dangers of
breast implants and suppressed the evidence. Kessler
reviewed the documents (which were later released to
the public) and called for a moratorium on the sale of
silicone-gel–filled breast implants.

 

13

 

 
On April 16, 1992, after impassioned public hearings

before the advisory panel and in accord with the pan-
el’s recommendation, Kessler banned the implants alto-
gether, except for use in clinical trials of breast recon-
struction after cancer surgery.

 

14

 

 (Saline-filled implants
were permitted to remain on the market for the time
being, while their manufacturers gathered data on safe-
ty.) The ban, Kessler was careful to point out, was not
because implants had been found dangerous, but be-
cause they had not been proved safe. As he explained,
it is the responsibility of manufacturers to show medi-
cal devices are safe, not the FDA’s responsibility to
show they are not. The breast-implant manufacturers
had simply not fulfilled their obligation to produce evi-
dence of safety.
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The fallout from the ban was swift and unsettling.
Although Kessler tried to reassure the million or so
women who already had implants that there was no ev-
idence of danger, the reassurances fell on deaf ears. It
did not seem logical that the FDA would take so drastic
an action unless there was a substantial risk. Many
women with implants returned to their plastic surgeons
to have the implants removed. And the trickle of law-
suits became a flood. Dow Corning, the major manu-
facturer of breast implants, claimed to be the target of
20,000 lawsuits filed in the first two years after the
ban.

 

15

 

 Most of the cases were settled out of court, but a
few large jury verdicts raised the stakes higher. The
largest was a $25 million verdict awarded to a Houston
woman who claimed that the silicone from a ruptured
implant had caused a variety of nonspecific illnesses,
such as recurrent respiratory and bladder infections.

 

16

 

Bristol-Myers Squibb, the defendant in the case, sug-
gested that her symptoms might be caused by her cig-
arette habit instead of the breast implants, but the jury
decided otherwise.

Still, as Kessler pointed out,

 

14

 

 there was no good sci-
entific evidence for or against a link between breast im-
plants and systemic disease of any kind. What we saw
in the courtroom and in much of the media, at least at
the time of the ban, were judgments based on anecdote
and speculation. In the wake of the ban and the attend-
ant publicity, large numbers of women with breast im-
plants came forward complaining of a variety of illness-
es. A small group of doctors and scientists were quick
to concoct theories explaining how breast implants af-
fected the immune system, without any evidence that
they do. Some of the theories were ingenious, some
were fanciful, but none were proved. Nevertheless, plain-
tiffs’ attorneys made good use of the theoreticians as
expert witnesses in court. Finally, in 1994, the breast-
implant manufacturers, desperate to limit their losses,

Copyright © 1996 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on December 5, 2008 . For personal use only. No other uses without permission. 



  

Vol. 334 No. 23 EVALUATING THE HEALTH RISKS OF BREAST IMPLANTS 1515

 

agreed to the largest class-action settlement in histo-
ry.

 

17,18

 

 According to its terms,

 

19

 

 $4.25 billion would be
set aside for all women with breast implants. One bil-
lion dollars was earmarked for the lawyers, $1.2 billion
for women claiming current implant-related illness, and
the rest for apparently healthy women with implants
who became ill over the next thirty years. Although
those claiming current illness were required to submit
medical records and possibly a doctor’s diagnosis, there
would be no further effort to verify the illness, much
less that it had been caused by implants. Plaintiffs’ at-
torneys sometimes referred clients to clinicians whose
practice consisted largely of such patients and whose
fees were paid by the attorneys. Perhaps not surprising-
ly, given the broadness of the terms, nearly half of all
women with breast implants registered for the settle-
ment, and half of those claimed to be currently suffer-
ing from implant-related illnesses.

 

20

 

 With so many wom-
en registered, not even $4.25 billion could cover all the
claims at the promised rate. Dow Corning filed for
bankruptcy protection,

 

21

 

 and the settlement collapsed a
year after it was crafted.

 

22

 

 The remaining three large
manufacturers — Baxter, Bristol-Myers Squibb, and
3M — agreed to another settlement with slightly more
stringent terms.

 

23

 

 Whether this new agreement will
hold together remains to be seen.
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After the ban, under Kessler’s prodding, the breast-
implant manufacturers began to do what they should
have done years earlier: they began to fund serious
studies of the safety of breast implants. Since about
1 percent of American women have breast implants
and about 1 percent have connective-tissue diseases, we
could expect that by coincidence alone 10,000 would
have both (assuming roughly 100 million adult women
in the United States). The only way to show a link be-
tween implants and connective-tissue disease, then,
would be to show a higher prevalence of the disease
among women with implants. Doing so required obser-
vational epidemiologic studies. The first such study was
a retrospective cohort study from the Mayo Clinic, pub-
lished in the 

 

Journal

 

 in June 1994

 

24

 

 — two years after
the FDA ban and two months after the original global
settlement was announced. It found no association be-
tween breast implants and 12 connective-tissue diseas-
es and a variety of signs and symptoms of such diseas-
es. The relative risk of any connective-tissue disease in
women with implants, as compared with age-matched
controls without implants, was 1.06. Because of the
small size of the study, however, the 95 percent confi-
dence interval was fairly wide, 0.34 to 2.97. Assuming
no bias in study design, this interval is 95 percent likely
to contain the true relative risk. Thus, although the
best estimate is 1.06, there is nearly a 5 percent chance
that the relative risk is increased or decreased by a fac-
tor of three or more. 

Since the publication of the Mayo Clinic study, sev-
eral other epidemiologic studies have also failed to find
a connection between breast implants and connective-

tissue diseases or related signs and symptoms. The
largest of these was the Nurses’ Health Study, also a
retrospective cohort study, which was published in the

 

Journal

 

 in June 1995.

 

25

 

 The relative risk of documented
connective-tissue disease was 0.6 (95 percent confi-
dence interval, 0.2 to 2.0). Among those self-reporting
connective-tissue disease, the relative risk of having any
of 41 documented signs, symptoms, or laboratory fea-
tures of connective-tissue disease was 0.7 (95 percent
confidence interval, 0.3 to 1.6). Other studies, most with
a case–control design, focused on particular connec-
tive-tissue diseases, including scleroderma, rheumatoid
arthritis, and systemic lupus erythematosus.

 

26-29

 

 These,
too, failed to find an association with breast implants.

The only study to suggest a possible link was the
most recent of this series of epidemiologic investiga-
tions, the Women’s Health Cohort Study.

 

30

 

 It found
that women with breast implants had a relative risk of
1.24 of reporting connective-tissue disease (95 percent
confidence interval, 1.08 to 1.41). Although this was by
far the largest of the epidemiologic studies, there was,
unfortunately, no attempt to verify the diagnoses. Given
the fact that the questionnaires were sent to the women
after the publicity surrounding the FDA ban, the find-
ings could easily be explained by a reporting bias, as
the authors acknowledged. They plan a follow-up study
to verify the diagnoses. Even if the self-reports should
prove to be accurate, the increase in risk is so small
that women with breast implants should have found
these latest results reassuring. However, many did
not, in part because of recent assertions that the dis-
eases caused by breast implants are not the “classic”
connective-tissue diseases, but rather a new syndrome,
described so far only in vague and nonspecific terms.
Unfortunately, this assertion cannot be proved or dis-
proved until the postulated syndrome is defined objec-
tively enough to be studied. It is impossible to study the
prevalence of a clinical condition without knowing how
to identify it.

Future studies will certainly be increasingly plagued
by the problem of reporting bias. Even attempts to val-
idate self-reports by medical records will be subject to
bias, because there are now a number of doctors whose
patients are referred to them by plaintiffs’ attorneys
and who diagnose implant-related illness so often that
their records would be highly suspect.

 

31

 

 For this reason,
to study whether breast implants are associated with
systemic diseases, long-standing data bases that ante-
date the FDA ban are crucial. For now, however, we can
say that the accumulated evidence shows that any link
between breast implants and a variety of systemic dis-
eases and symptoms is very small, if it exists at all.

The nonepidemiologic research on the breast-implant
issue — animal studies, clinical case studies, and immu-
nologic investigations — has generally been of inferior
quality. Some of it has been performed by people who
earn much of their income testifying or consulting for
plaintiffs’ attorneys. In 1994 the Medical Devices Agen-
cy of the British Department of Health issued a thor-
ough review of the published studies of the immunologic
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effects of breast implants, and pronounced the quality
of most of the work “disappointingly poor.”

 

32

 

 The agen-
cy concluded that “there remains no scientific evidence
from the literature of any increased risk of connective
tissue disease associated with silicone gel breast im-
plants.”
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While the scientific evidence was accumulating to
show little or no connection between breast implants
and a number of systemic diseases, the courts were con-
tinuing in their own direction. Many women chose to
opt out of the attempted global settlements in favor of
going to court on their own, where they expected to do
better. After Dow Corning filed for bankruptcy, some
women with implants made by Dow Corning targeted
its enormous parent company, Dow Chemical, instead.
Although Dow Chemical argued that it should not be
held liable for products it had not designed or manufac-
tured, some jurisdictions ruled differently. In late 1995,
a jury in Reno, Nevada, awarded $14.1 million to a
woman who sued Dow Chemical.

 

33

 

 Her lawyers argued
that even though the parent company had not designed
or manufactured implants, it had early on been in-
volved in the development of silicone itself.

This case exemplified the growing divergence be-
tween science and the law in the breast-implant story.
The trial came well after publication of the results from
the Mayo Clinic study and the Nurses’ Health Study co-
hort. Dow Chemical in its defense cited these studies in
detail, pointing out that neither of them had found a
link between breast implants and disease. Many observ-
ers thought that unlike the earlier high-stakes cases,
when there was little scientific evidence in either direc-
tion, this case, because of the preponderance of the ev-
idence, would have to be decided in favor of the defend-
ant. But it was not. 

Why is science in the courtroom so disconnected
from the scientific evidence? I have discussed elsewhere
some of the reasons for the discrepancies in outcome.

 

34

 

The most important reason, in my view, is the use of
expert witnesses in the courtroom. Witnesses are cho-
sen by the adversaries’ lawyers, paid by them, and re-
hearsed in advance. Despite the 1993 U.S. Supreme
Court ruling, in 

 

Daubert

 

 v. 

 

Merrell Dow,

 

35

 

 that requires
federal judges to review expert testimony and admit it
only if it is reliable and relevant, the criteria are only
loosely applied. Witnesses are considered experts on
the basis of very broadly defined credentials (for exam-
ple, pathologists may be permitted to testify about epi-
demiologic questions), and they needn’t produce evi-
dence from the literature to buttress their opinions, even
when there are relevant studies in peer-reviewed jour-
nals. In the courtroom, their opinions 

 

are

 

 the evidence.
This is a far cry from the scientific method, which ac-
cepts no conclusions, no matter whose they are, without
evidence. There are other reasons for science in the
courtroom to produce seemingly capricious results, but
space does not permit my discussing them in any detail
here. They include: the contingency-fee system, which

entices plaintiffs’ attorneys to file multiple suits, know-
ing that one victory can subsidize many losses; the
threat of large punitive damages in product-liability
suits, which contributes to the desire of defendants to
settle even weak cases out of court; and the use of juries
in tort cases involving highly technical matters, which
often leads to a “never mind the facts” sympathy ver-
dict for an appealing plaintiff who is taking on a rich
corporation. These features of the American tort sys-
tem are virtually unknown outside the United States,
where plaintiffs’ attorneys are paid a flat fee and tort
cases are almost always decided by judges.

 

36,37

 

 
Since juries are drawn from the general public, the

attitudes they bring with them to court can be expected
to reflect public opinion. Although I am unaware of any
systematic polls on the breast-implant controversy, a
large segment of the public seems to accept the view
that breast implants cause serious disease, despite the
lack of evidence. I believe this has to do in large part
with the difficulties many people have in thinking in
terms of probabilities, or in acknowledging the possibil-
ity of coincidence. To them, nothing is — or should be
— due to chance. They simply cannot accept the fact
that if a woman falls ill after she gets implants, it may
be coincidence. Given the concern about the risks of
breast implants, people naturally assume that implants
are the cause of any illness or symptoms that occur af-
ter they were inserted. Thus, the watchword of some
women with implants, “We are the evidence,” seems
reasonable to many people, although it is logically mean-
ingless. It is as though the rooster who crowed before
dawn took credit for the sunrise, and thought the se-
quence of events was evidence enough.
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The full effects of the breast-implant controversy are
far-reaching, and will probably not be entirely felt for
years. They certainly extend beyond the question of
whether breast implants are safe, important though
that question is. The narrow concern about whether
breast implants cause autoimmune or connective-tissue
disease is, in fact, largely settled. Taken altogether, the
studies have failed to find an association, although they
are not large enough to rule out some small effect. The
95 percent confidence interval of the Nurses’ Health
Study, for example, was 0.2 to 2.0. Nevertheless, for an
individual woman with implants wondering about her
risk, even a doubling of risk would mean that her chanc-
es of developing connective-tissue disease increased
from 1 to only 2 percent (or, put another way, her
chances of remaining free of connective-tissue disease
dropped from 99 percent to 98 percent) —

 

 

 

not a large
chance to take. From a public health perspective, of
course, a doubling of risk may matter, and it certainly
would from the perspective of scientists interested in
the pathogenesis of disease. Unfortunately, these three
different perspectives — individual, public health, and
pathogenetic — are often blurred when we think about
risks, causing unwarranted alarm for individuals.

The broader effects of the controversy are far from
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settled. Concern about groundless mass litigation threat-
ens the medical-device industry, as well as patients de-
pendent on it. Silicone is a component of a great variety
of medical devices, some of them vital, including shunts,
catheters, pacemakers, and artificial heart valves. Al-
ready, mass litigation has been launched against man-
ufacturers of penile implants

 

38

 

 and the Norplant contra-
ceptive device,

 

39

 

 both of which contain silicone. The
principal threat is that suppliers of the raw materials
will no longer sell to manufacturers of medical devices.
Most of the suppliers can well afford to pull out of this
market, since it accounts for only a trivial part of their
revenues. Dupont, for example, will no longer supply
medical manufacturers with Dacron polyester, which is
used in vascular grafts.

 

40

 

 In May 1994, Senator Joseph
Lieberman (D-Conn.), then chairman of the Govern-
mental Affairs Subcommittee on Regulation and Gov-
ernment Information, held hearings on the impact of
product-liability suits on the availability of medical de-
vices.

 

41

 

 The father of a boy with hydrocephalus testified
of his fear that hydrocephalus shunts, which contain sil-
icone, may become unavailable. Also testifying was the
president of Meadox Medicals, a manufacturer of vas-
cular grafts and other devices. She said she had tried to
contact 15 alternative suppliers of polyester yarn after
Dupont announced it would no longer supply Dacron to
her company. None of them, even foreign suppliers,
would deal with American manufacturers because of
the liability risks. Lieberman, arguing for reform of the
product-liability system, said, “This is a public health
time bomb, and the lives of real people are going to be
lost if it explodes.”

Of equal concern to the medical-research communi-
ty is the encroachment by tort law on the conduct of re-
search studies. The institutions and investigators in-
volved in the major epidemiologic studies of breast
implants received subpoenas from plaintiffs’ attorneys
requesting enormous amounts of primary data.

 

42

 

 In the
case of very large data bases, such as the Mayo Clinic’s
Rochester Epidemiology Project and the Nurses’ Health
Study, the lawyers’ demands were intimidating. In ad-
dition, the necessity to protect patient confidentiality
made compliance extremely difficult or impossible. If
strict patient confidentiality were not maintained, clini-
cians who cooperate with these epidemiologic projects
might be unwilling to continue to participate, thus
threatening the very existence of the data bases. And,
of course, the underlying, implied message was clear to
both institutions and researchers. They knew that re-
search on breast implants could easily cost them vast
amounts of time and energy, as well as large legal fees.
The National Institutes of Health is currently trying to
initiate its own, very large epidemiologic study of breast
implants. Its principal investigator found it necessary to
confer with plaintiffs’ attorneys to try to enlist their
good will. In a form letter, she noted, “Plaintiffs’ attor-
neys have been consulted on issues such as respondent
confidentiality, and several of them have endorsed the
study; however, interactions with attorneys have in no
way threatened the study’s objectivity” (Brinton LA:

personal communication). This simultaneous deference
and disclaimer is surely extraordinary in epidemiologic
research.

In my view, the most important implication of the
breast-implant story is its reflection of what appears to
be a widespread distrust and misunderstanding of sci-
ence in American society. In the long run, this feeling
will cause more damage than any other aspect of the
controversy. Several jurors who participated in implant
decisions, as well as the head of a powerful advocacy
group, have publicly said that the results of scientific
studies did not matter to them. In their view, medical
research was irrelevant.

 

43

 

 All that mattered was what
they believed, never mind why they believed it. Yet
readers of the 

 

Journal

 

 know that medicine is replete
with instances of convictions being proved wrong by
rigorous research. Only a commitment to evidence can
test the hopes and fears and biases that otherwise
would have full sway. Science is not perfect, but it is the
best method we have to answer questions about the ma-
terial world and to evaluate the myriad alleged health
risks that continually capture public attention.

The breast-implant controversy is not the only exam-
ple of the problem. Over the past 20 years, the public’s
attention has been caught in rapid succession by as-
bestos, diethylstilbestrol (DES), Bendectin, the Dalkon
shield, Agent Orange, Alar-treated apples, radon, and
electromagnetic fields, among other real or alleged health
hazards. Each engendered a mix of fear, recrimina-
tions, and denials. There were also mass lawsuits, Con-
gressional hearings, and demands for tighter govern-
ment regulation. The scientific evidence was highly
variable.

 

44

 

 Sometimes, as in the case of the connection
between DES and vaginal cancer, it was solid. But in
other cases, such as the alleged link between Bendectin
and birth defects, the evidence was strongly against a
connection. And in others, such as those of asbestos
and radon, the risk was real but greatly exaggerated.
The strength of the evidence seemed irrelevant to the
public debate. Risks for which there was little evidence
were taken as seriously as those for which there was
good evidence, and small risks received as much atten-
tion as large ones.

Many people have become alienated from science
and scientific habits of thought — at a time when we
need science more than ever to help us find our way
through an increasing number of serious and compli-
cated questions involving risks to health and safety. To
reverse the alienation we need a better public under-
standing of science, beginning with more and better sci-
ence education in schools at all levels. That requires
more than a field trip, a bug collection, and a computer.
It also means attention to scientific thinking, including
an understanding of the nature of evidence, the con-
cepts of chance and error, and the value of skepticism.
We also need better media reporting on scientific is-
sues. The best science reporting is very good, but most
stories about health risks fall far below that level. When
reporters writing about science have little or no train-
ing for their task and their editors seem more interested
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in entertaining or startling readers than in educating
them, the public is not well served. Courts compound
the problem by largely ignoring the rules of science and
handing down verdicts that fly in the face of evidence.
Given these conditions, it is no wonder that the public
finds the scientific approach so foreign. And yet, with-
out a better understanding of science, we stand to live
out Carl Sagan’s darkest vision: “It’s a foreboding I
have — maybe ill-placed — of an America in my chil-
dren’s generation, or my grandchildren’s generation
. . . when, clutching our horoscopes, our critical fac-
ulties in steep decline, unable to distinguish between
what’s true and what feels good, we slide, almost with-
out noticing, into superstition and darkness.”

 

45
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