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The Big Questions in Science
“What Don’t We Know?” by Donald Kennedy et al., in Science (July 1, 2005),
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ism’s wonks, neglecting its many poets and vi-
sionaries, such as Wendell Barry and Terry
Tempest Williams.

If environmentalism really is dead, what
then? Shellenberger and Nordhaus offer few
prescriptions, saying that a new blueprint
will emerge from collaboration. Some view
this claim as disingenuous, pointing out that
the two originally distributed their tract,

which snipes at other organizations that
compete for grant dollars, at an Environ-
mental Grantmakers Association confer-
ence. “The Death of Environmentalism”
touts the New Apollo Project, a nascent ini-
tiative aimed at freeing the United States
from oil dependency and creating new
“green” jobs. Both Shellenberger and Nord-
haus are leaders of the project.

Flip-Flop Medicine
“Contradicted and Initially Stronger Effects in Highly Cited Clinical Research” by John P. A.
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One day it’s horrible for your health to
let a drop of alcohol pass your lips; the next,
you’re told that a glass of red wine is just
what the doctor ordered. So it’s gone lately,
with one highly publicized medical study
after another contradicted or reversed. 

This is no laughing matter. In 1991, the
Nurses’ Health Study found that women re-
ceiving hormone therapy (estrogen and
progestin) enjoyed a big (44 percent) reduc-
tion in the risk of coronary artery disease,
and millions of women were encouraged to
begin the therapy to counteract the effects
of menopause. But in 2002, the Women’s
Health Initiative produced a radically dif-
ferent conclusion: Hormone therapy i n-
c r e a s e s the risk of coronary events in post-
menopausal women by 29 percent. A
subsequent study confirmed that result.

The explanation, according to Ioannidis,
who teaches at the University of Ioannina
School of Medicine in Greece and Tufts-
New England Medical Center, is that the
first study was not based on a random sample
of the population. A “randomized” sample

reflects various factors, known or unknown,
that might be involved in the body’s reaction
to the thing being studied. (Why aren’t all
studies randomized? Cost is not the only ex-
planation; ethical and other considerations are
sometimes involved.) 

But randomization alone does not assure
valid results. Ioannidis isolated 45 widely
cited clinical studies from the medical liter-
ature between 1990 and 2003. Six of the
original 45 articles were based on non-ran-
domized trials, and five of the six were later
challenged—a very high error rate.

The other 39 studies were all based on
random samples, yet nine were nevertheless
challenged. The reason? For the most part,
the sample sizes were smaller than in subse-
quent studies. 

“The examination of contradictions and
refutations offers a fascinating look at the
process of science” as new studies appear
over the years, writes Ioannidis. In an age of
instant publicity, however, a surprising study
can make global headlines before that
process has a chance to run its course. 

It’s staggering to think what marvels scien-
tists have discovered in just the past few
decades, but more interesting to ask what sci-
ence still does n o t know—and may discover be-
fore too long. To mark its own 125th an-

niversary, S c i e n c e surveyed this immense
realm of scientific ignorance, coming up with
125 “hard questions” that its contributors
think might be answered in the next quarter-
century, and highlighting 25 of them.


