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July 7, 2002

Science Needs a Healthy Negative Outlook
 By GINA KOLATA

It seems a fairly obvious idea: when science experiments are successful, the results are published in a well respected journal for all to see and the body of human knowledge expands.  But the sad truth about science is that most experiments fail and the hypotheses that seduced researchers turn out not to be true or, at least, the studies provide no evidence that they are true.  Are such studies any less important, any less successful? And what happens to them?

 Generally, if the negative studies are large and the hypotheses well known, they will be published.  That happened, for example, with studies of thousands of cell phone users finding no evidence that cell phone radiation predisposes to brain cancer.  It also happened with a study published last month finding no evidence that men who had vasectomies are more likely to get prostate cancer.


 But if the studies are small -- just some professor's good idea proved wrong -- the findings often are never published, leading future researchers to waste time and money going down the same blind alley.  Or, if a study that fails to support a popularly held idea -- that stress causes ulcers, for instance -- goes unpublished, people may continue to believe in an association that has never actually been proven.

 A few new journals have begun soliciting and publishing negative studies -- ostensibly to prevent repetition and waste, and to acknowledge that even negative results add value to our collective knowledge bank.  It's a tough sell.  The tendency for science to overlook most of the vast backwash of failed experiments isn't accidental.  Money, pride, politics and good old competition all play a role.  And even when major negative studies are published, it may not have the effect of moving researchers on to other topics.

 For Dr. Bjorn Olsen, a professor of cell biology at Harvard Medical School, the solution to the problem of small negative studies is clear.  He is setting up the Journal of the Negative Results in Biomedicine, which is expected to be online this summer.

 "You have a hypothesis, based on what is commonly accepted in an area," Dr. Olsen said.  "You do some experiments and it doesn't work out that way.  Frequently, there is something wrong with what everyone assumes is true."

 But, he said, scientific journals like positive results, rejecting papers whose data fail to support a hypothesis.  "These kinds of negative results are often very hard to get into publications," Dr. Olsen said.

 But according to Dr. Scott Kern, a professor of oncology at Johns Hopkins University School of Medicine, the journals aren't entirely to blame.  Some negative data are not published, he suggests, because those conducting the studies do not want to share them.

 Dr. Kern should know.  He started his own electronic journal of negative results, called NOGO, which stands for Negative Observations in Genetic Oncology, with high hopes that cancer researchers would publish there.  He focused on gene mutations that might predispose to cancer, looking for studies showing that a mutation is not associated with a cancer rather than ones showing it is.  All he asked was that scientists fill out a form and post it on NOGO's Web site, letting others know not to waste their time.

 When Dr. Kern started the journal a few years ago, his colleagues commended him, and chuckled about it.  "People would come up and pat me on the back and say they had a good laugh and that it was quite unique," Dr. Kern said.  But few sent him their negative results.

 "I don't know how I could make it easier for them," Dr. Kern said.  "At times I would call people and kind of nudge them," he added, but to little avail.  He thinks it is because scientists do not want to give their competitors an advantage.

 "They now know something they're not going to do again and their competitor does not," Dr. Kern said.  He said a postdoctoral student might have spent seven or eight months on a failed attempt.  "As a consolation to the poor postdoc, you say, `One thing you do know is what genes not to look at.' That provides a warm feeling in their heart.  But the moment they submit it for publication, that warm feeling goes away."

 In an ideal world, said Dr. Leon Gordis, a professor of epidemiology at Johns Hopkins, all studies, positive or negative, would be judged by whether they were well done and whether they were interesting.

 "I don't think there should be a journal of not finding associations," Dr. Gordis said.  "If you have a good study, it should be entered into a prestigious medical journal."

 That, of course, is what happens with studies like the ones on cell phones, published in The New England Journal of Medicine, The Journal of the American Medical Association and The Journal of the National Cancer Institute, or the prostate cancer study, published in The Journal of the American Medical Association.

 But then, Dr. Gordis and others added, another complication enters in.  "On certain controversial or emotionally charged issues, when do we decide that no further studies are needed?" Dr. Gordis asked.

 WITH cell phones, some scientists are continuing to look for evidence of danger.  Now, Finnish scientists have announced that they will be reporting on laboratory experiments that suggest that cell phone radiation alters the blood brain barrier, allowing chemicals into the brain that should be kept out.  There is, of course, no evidence that any such thing is happening in humans.  But the very effort shows that the cell phone issue remains alive.

 Another way to keep an issue alive is to look for subgroups of people in large negative studies whose experience seems to support a given hypothesis.  You can always find such subgroups if you slice the data, said Dr. Barnett Kramer, editor of The Journal of the National Cancer Institute.  They will appear simply by chance, he said, adding that since the total effect is null, for every subgroup with a positive effect, there is another with a negative effect.  That does not mean that the effect in any subgroup is real ù to find out you need to do another study just with them.  Should you? Or should a study that enrolled mostly men be repeated with women? Should one involving whites be done again to see if the results are the same with blacks?

 "There's no shortage of issues that can be raised," Dr. Gordis said.  Often, he added, there is money to be found to redo the studies with a different emphasis.

 So what should a scientist do?

 "I'm not aware of anyone refusing money," Dr. Gordis said.  "That's the acid test."
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A central problem in the interpreting research is understanding negative results.  If there is no effect – i.e., in a study population cell-phone use does not correlate with cancer onset – there are two possibilities: 1) the two variables are “really” unrelated, or 2) the research simply flawed, and was unable to detect an effect that is really there.  Deciding between these two options is difficult, and the science world has never really resolved this problem.
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