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Every scientist feels the pressure to succeed. 
But why do a few let that desire take them into 
unethical waters?

That question aired repeatedly after the 
spectacular fall from grace of South Korean 
Woo-Suk Hwang. Why, everyone wondered, 
did he do it? 

As the number of reported fraud cases 
continues to rise, a psychological profile of the 
scientific cheat is beginning to emerge.

Three things repeatedly pop up in misconduct 
cases, says David Goodstein, vice provost of 
the California Institute of Technology: career 
pressure, a belief in one’s conclusions even when 
the experimental evidence does not support 
them, and a field where reproducibility is not 
always possible. 

“The presence of such factors doesn’t 
necessarily lead to misconduct, but when 
misconduct occurs, these factors are present,” 
Goodstein says.

For those who cheat, success rather 
than money is often the draw, Goodstein 
says. Biological sciences, inherently more 
irreproducible than physical sciences, are also 
more prone to misconduct, he says. 

All three factors apply in Hwang’s case. As 
a star of Korean science entrusted with large 
grants, Hwang probably felt pressure to make 
the most of his results. Like most stem cell 
researchers, he presumably also believed in the 
end result: that therapeutic cloning is possible. 
And cloning is a famously finicky process—

Hwang claimed a 1-in-242 success rate in his 
first human cloning paper—so reproducibility 
could not be readily demanded. 

Scientists might also misbehave if they feel 
slighted or at a disadvantage (Nature 435, 
737–738; 2006). Although Hwang was adored 
in Korea, being from a country that has yet to 
win a Nobel Prize in science may have led him 
to believe he needed a leg up. 

The Hwang case also shed uncomfortable 
light on a common phenomenon: the pressure 
among younger scientists to please their 
seniors. “Graduate students especially feel lack 
of power,” says Darrel Smith, a psychologist 
who counsels junior laboratory members at 
Vanderbilt University. “They’d do anything to 
please their principal investigator.” 

This may be even stronger in countries that 
follow a more hierarchical structure in the labs. 
Cultural factors may also play a role, especially 
in plagiarism.

In a study of graduate students in the 
Houston area, for example, Asian students were 
specifically told not to memorize for a test. But 
they still wrote back answers word for word 
from the textbook. “We saw it as plagiarism. 
They saw it as the most accurate representation 
of the facts,” says medical ethicist Elizabeth 
Heitman, now at Vanderbilt University. 

So can educating people about fraud help 
prevent it?

The US National Institutes of Health now 
requires training in research integrity, but 
some of this training is of dubious value. One 
online tutorial, the Collaborative IRB Training 
Initiative, lets people amend their answers, 
allowing even those who haven’t studied the 
material to pass, says Heitman. Aiming to teach 
research ethics, the tutorial was forced to put 
up a warning against “inappropriate use” that 
could in itself “be viewed as research/academic 
misconduct by your institution.” As Heitman 
says, “the irony is incredible.”

David Cyranoski, Tokyo

Your cheatin’ heart WHAT IS MISCONDUCT?  
Defining that is trickier than it would seem.
To qualify as misconduct, someone 
must be shown to have intentionally 
made up or omitted data or results, or to 
have manipulated research materials or 
processes (Fed. Regist. 70, section 42 
CFR Part 93.103; 2005). More recently, 
the definition has been expanded to 
include plagiarism—appropriating 
another person’s ideas, processes, 
results or words, without giving proper 
credit—such as during the review of 
grants or manuscripts (see “Plagiarize or 
perish?”).

Misconduct does not include honest 
mistakes, however, nor does it cover 
differences in scientific interpretation or 
authorship disputes.

Kendall Powell, Denver

“If you ask why are the rules being bent, it is, in some cases, 
because too many rules have been implemented.”
(J. Empirical Res. Human Res. Ethics 1, 43–50; 2006)

Faked data, fudged numbers, filched ideas: how common in science are these grave sins? There may only be a handful of 
cases where scientists managed to fool the whole world—a Jon Hendrik Schön here, a Woo-Suk Hwang there—but survey 
after survey reveals that your garden-variety fraud is more prevalent than anyone cares to admit. Whose responsibility is 
it to police misconduct in science? And what motivates it in the first place? In the following pages, we take a look at what 
prompts those ethical missteps and what governments, universities, journals—and you—can do about it.  

33% of scientists surveyed 
admitted to at least one 
instance of misconduct
(Nature 435, 737–738; 2005)
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Scientists abhor meddling. They have for 
the most part convinced governments that 
they can and should regulate themselves. 
Academic standards should in theory be the 
same worldwide, but cultural attitudes often 
play a role. The European Science Foundation 
and the US Office of Research Integrity are 
planning a conference to discuss harmonizing
policies, but in the meantime there are sharp 
differences in the ways different governments 
deal with allegations of fraud. 

On 12 April, the UK launched a Research UK launched a Research UK
Integrity Office, a decade in the making, to
advise scientists on a code of good practices.

In the US, the Office of Research Integrity 
oversees university investigations of research 
funded by the Public Heath Service, which 
includes the National Institutes of Health, the 
Centers for Disease Control and Prevention 
and a number of smaller agencies.

Denmark has a strong centralized systemDenmark has a strong centralized systemDenmark
with a national Committee on Scientific 
Dishonesty that investigates allegations of 
misconduct in all research. Other countries 
have proposed similar agencies. 

In Japan, for example, the government 
has promised to look into misconduct after 
a recent case exposed uncertainty over 
universities’ legal authority in such matters 
(Nature 439, 514; 2006). 

And a recent fraud case in Norway has 
given wings to efforts to make research fraud 
illegal and to set up a misconduct board 
based on the Danish model (Nature 439, 
248–249; 2006).

Academic answers
Having the research community police 
itself might seem risky but, like peer review, 
it works “spectacularly well,” says Keith 
Yamamoto, executive vice dean for the school 
of medicine at the University of California, 
San Francisco. “Our entire endeavor involves 
this intrinsic conflict of interest,” Yamamoto 
says. “We ask people to be judged by people 
who are acting in some cases almost against 
their self-interest.” 

Catching the crooks
Governments, universities and journals all have roles to play in dealing 
with fraud, says Emma Marris.

64% of 
journals have 
no declared 
policies on 
pursuing 
research 
misconduct
(Committee on Publication 
Ethics report 2005)

FRAUD FOLLOWS THE FUNDS
The best-endowed research centers also report the most cases of fraud, according to data 
from the US Office of Research Integrity. In the US, the 75 wealthiest schools—which 
account for little more than 3% of the 2,290 research centers included—reported nearly 
60% of suspected misconduct cases between 1992 and 2001. 

Misconduct data from ten top-funded NIH grantees, 1992–2001 and 2001 to date

NAME 2004 NIH 
funding (US$)

Reported potential 
misconduct

Finding of 
misconduct

Finding of misconduct 
2001 to date

U Pittsburgh 360,635,035 20 4 1

Johns Hopkins 599,151,309 15 2 0

Harvard 325,665,202 14 4 1

Yale 323,614,091 9 1 0

U Washington 473,432,138 8 1 0

UCSF 438,778,831 7 4 1

U Penn 464,076,925 7 2 0

U Michigan 368,176,446 6 2 1

Washington U 388,307,875 5 1 1

UCLA 361,593,433 4 0 1

In most countries, the university that employs 
the scientist investigates allegations of misconduct. 
Following several high-profile cases, many US 
universities are holding workshops to educate 
scientists on responsible conduct of research. But 
there are no data to support the notion that these 
measures decrease misconduct. 

About one-half of fraud allegations turn 
out to be real. “Sometimes in the 50% that 
aren’t misconduct, there are issues like poor 
mentorship, sloppiness or poor record-keeping,” 
says Margaret Dale, dean of faculty and research 
integrity at Harvard University.

Stop the presses
After each misconduct case breaks, journal 
editors typically spend some time insisting that 
catching fraud is not their job. Editors have 
traditionally only informed institutions when 
they are suspicious about a manuscript. But 
advances in digital manipulations, and some 
high-profile cases of fraud, have brought on a 
few other practices:

• Digital image screening, pioneered primarily 
at the Journal of Cell Biology.

• The British Medical Journal and others send British Medical Journal and others send British Medical Journal
select papers to statisticians for reanalysis. The
Journal of the American Medical Association 
requires industry-sponsored studies to hire 
an outside statistician.

• Computer scanning to detect plagiarism. 
• Required descriptions of who did what in the 

study.
• Signed statements that the work is genuine.
• Clear misconduct policies in the instructions 

for authors.
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THEREZA IMANISHI-KARI
THE ALLEGATION: In 1986, Margot O’Toole, a 
postdoc in Imanishi-Kari’s Massachusetts 
Institute of Technology lab, accused 
Imanishi-Kari of falsifying data in a Cell 
paper she had coauthored with Nobel 
Laureate David Baltimore.

THEN: The case famously caught the 
attention of a Congressional panel, which in 
1989 held hearings about Imanishi-Kari’s 
study. After a prolonged investigation, 
the US Office of Research Integrity 
recommended in 1994 that Imanishi-Kari 
be barred from federal research for ten 
years. Less famously, the ORI’s findings 
were overturned in 1997 and Imanishi-Kari 
was cleared of all charges.
NOW: “Those were horrible years,” says 
Imanishi-Kari, now an associate professor 
of pathology at Tufts University. “I want 
to make sure that people know that I 
was exonerated—and that I am just like 
anybody else.”

LUK VAN PARIJS
THE ALLEGATION: In August 2004, postdocs 
in Luk Van Parijs’s Massachusetts Institute 
of Technology lab confronted him with 
faking data in various papers. 
THEN: In October 2005, after a 14-month 
investigation, the university fired the 
biologist, once considered a rising star 
in RNA interference. The university 

immediately took his website down and 
declines to comment on the case.
NOW: The US Office of Research Integrity 
is investigating the allegations. In the 
meantime, “I am trying to rebuild a life 
for me and my family,” Van Parijs tells 
Nature Medicine. “This has been extremely 
difficult given the speculations that some of 
the press coverage has engendered.”

ERIC POEHLMAN
THE ALLEGATION: In December 2000, 
Walter deNino, a part-time lab technician at 
the University of Vermont, accused his boss 
Eric Poehlman of altering data on a long-
term study on aging.
THEN: Following university and federal 
investigations, Poehlman, an expert on 
metabolic changes during menopause, 
admitted in March 2005 that he had 
made up data in 17 applications for 
federal grants and altered results in ten 
published research papers. He was fined 
$180,000 and barred for life from federal 
funding.
NOW: In a rare instance of criminal charges 
for fraud, Poehlman faces up to five years 
in prison and is awaiting a sentence by the 
federal court in Burlington, Vermont. He 
transferred to the University of Montreal 
until he got fired from that position in 
January 2005. 

Where are they now?
Examples of fraud—real or alleged—are startlingly common, but a few cases 
become the stuff of folklore. What happens after the dust settles?

An allegation of scientific misconduct, whether 
true or not, has serious consequences—it can 
disrupt a laboratory’s progress, deflate morale 
and even decimate careers.  

First, make sure you really understand 
what happened. Ask a trusted colleague 

to double-check your suspicions. It could 
be that you are unaware of certain crucial 
nuances. “Three people can view a situation 
and have three separate stories,” notes John 
Krueger, a scientist-investigator at the US 
Office of Research Integrity (ORI).

If you decide that there has been seri-
ous misconduct and wish to come forward 
with an allegation, build your case. You can 
anonymously contact the ORI or officials at 
your institution for help. 

Finally, familiarize yourself with your 
institution’s policies on investigating mis-
conduct.  Each process will have a ‘point of 
no return’ when an investigation must go 
forward, so know when you cross that line. 
Whenever possible, report an allegation to 
the top university office in charge, allowing 
you to avoid departmental allegiances that 
might affect your own position.

In many cases, junior members of a lab are 
the most vulnerable. If you’re a graduate stu-
dent, postdoc or junior faculty, find a senior 
scientist who is willing to be your advocate.

“The majority of people will not go for-
ward and that is very understandable,” says 
Chris Pascal, director of the ORI. “Unless the 
misconduct puts human lives at stake, I would 
never say that someone must come forward. 
It’s a really personal decision.”

Kendall Powell, Denver

So you suspect someone of fraud. 
What now?
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WOO-SUK HWANG 

THE ALLEGATION: In May 2005, a news 
story in Nature suggested that cloning Nature suggested that cloning Nature
star Woo-Suk Hwang had coerced female 
lab members into donating eggs for his 
groundbreaking stem cell research.
THEN: As journalists and young Korean 
researchers uncovered evidence of ethical 
misdeeds and outright fraud, Hwang 
confessed in November 2005 that he 
had used eggs from paid donors and lab 

members. A Seoul National University 
investigation during December found that 
Hwang’s two papers on therapeutic cloning 
were both based on faked data, but Hwang 
continued to maintain that he was the victim 
of his collaborators’ lies.
NOW: In March 2006, Hwang lost his post 
at the university. South Korean prosecutors 
are continuing a criminal investigation 
into whether Hwang misused or embezzled 
millions of dollars in state funds. Those 
results were expected in April.

JOHN DARSEE
THE ALLEGATION: In 1981, two of John 
Darsee’s colleagues at Harvard University 
caught the then-postdoc faking data in a 
study on canine cardiology.
THEN: University and federal investigators 
found Darsee guilty of scientific misconduct 
and cut him off from federal funds for 
ten years. Two years later in 1983, 
the researcher publicly apologized for 
fabricating data in more than 100 published 
research papers over 14 years. “I want 
to continue to contribute to the medical 
system,” he wrote then.
NOW: Darsee reportedly left research to 
pursue a fellowship in critical-care medicine 
at Ellis Hospital in Schenectady, New York. 
But where he went from there is unclear. 
Says Robert Kloner, who was director of the 

Harvard lab when Darsee was exposed, 
“I haven’t seen Darsee, haven’t 
corresponded with him and haven’t talked 
to him—and don’t really want to.”

WILLIAM SUMMERLIN 
THE ALLEGATION: In 1974, William 
Summerlin used a black felt-tip pen to 
darken patches of fur on a white mouse—to 
serve as proof of his astonishing claim that 
he could transplant skin grafts between 
unrelated individuals without immune 
rejection.
THEN: Summerlin’s claims dissolved when 
a dab of rubbing alcohol washed the 
so-called transplants away. Summerlin 
quickly confessed and blamed the 
“pressure cooker” atmosphere at the 
Memorial Sloan-Kettering Cancer Center. 
An institute committee attributed 
Summerlin’s actions to a “serious 
emotional disturbance” and put him on 
sick leave with a year of pay.
NOW: Summerlin never returned to the 
center, but reportedly moved to rural 
Louisiana to work in obscurity as a doctor. 
“This was so bizarre because [misconduct] 
cases are usually so much more 
complicated,” says colleague John Leavitt, 
now a biotech consultant. “But this was 
simply a guy with a Magic Marker.”

Paroma Basu, Madison

Think you know of an image that’s been doctored? You might be able 
to detect it with a few simple steps. Experts at the US Office of Research 
Integrity (ORI) have developed software droplets that can detect how 
an image has been manipulated. “I hope the droplets will reintroduce 
the idea of scientific observation,” says John Krueger, the ORI scientist 
who developed them.

What can the droplets do?
The five droplets reveal differences the human eye would not ordinarily 
catch. Using an online browser and Adobe Photoshop, they can reveal 
erasures or disruptions in the background, pinpoint edges and details 
of two similar features, and color-code two overlaid images.

Who has used the droplets?
Although ORI does not formally track the use of the droplets, at least 
one large research university and one academic journal has used them 
successfully in investigations. Using the droplets in his research integrity 
class, Julio Turrens, associate dean and biochemist at University of South 
Alabama, has caught three instances of image fraud in papers or grants 
under his review.

What do the droplets NOT do?What do the droplets NOT do?
The droplets can only de-authenticate an The droplets can only de-authenticate an 
image—they cannot, for example, distinguish image—they cannot, for example, distinguish 
between fraud and extreme beautification of between fraud and extreme beautification of 
data unless the original image is available for data unless the original image is available for 
comparison.comparison.

Won’t the droplets show how to commit undetectable fraud?Won’t the droplets show how to commit undetectable fraud?
“It would be less work to just do the experiment,” says Krueger.“It would be less work to just do the experiment,” says Krueger.

The droplets and instructions are available at http://ori.dhhs.gov/tools/droplets.shtml

Kendall Powell, Denver

Your own desktop crime lab 
Drag-and-drop ‘forensic droplets’ make catching 
image fraud easy
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Can’t hide your lying eyes
We’ve all heard about those tell-tale signs 
when someone lies: that they can’t meet 
the questioner’s eyes, or that they blink 
their eyes rapidly, or that they don’t blink 
at all. Is there any truth to these? Meredith 
Wadman asked Joseph Buckley, an expert 
in lie detection. President of the Chicago-
based John E. Reid and Associates, 
Buckley has trained people in the private 
sector and in government, including the 
US Office of Research Integrity and the US 
Food and Drug Administration.

Q: How can you tell when someone 
is lying? 
There is no behavior unique to lying. But 
there are some very obvious things that we 
look for: evasive answers, the person who 
tries to misdirect you when you’re looking 
at a particular set of data, the person 
who can’t produce in a timely manner the 
appropriate backup for the data.

Most truthful people, if you ask them, 
“did you falsify this data?” have no 
problem with the word “no.” But when you 
ask an individual who responds “to the 
best of my knowledge nothing has been 
falsified” or “as far as I can recall,” it 
makes you wonder, why the qualification? 

Q: What about nonverbal clues?
Let’s say you are asking someone about the results of a particular experiment and he’s 
very calm. Then you go to this second experiment and all of a sudden you notice his leg 
is bouncing up and down very nervously. The hands are rubbing and wringing each other 
as he’s describing this second experiment and you notice he doesn’t have the same verbal 
detail as he did with the first. All of this suggests that maybe we better take a closer look at 
this second experiment. 

Q: How foolproof are these techniques? 
Nothing is foolproof. But if you use a structured interview process that includes both 
behavior-provoking and investigative questions, research suggests they can be as much as 
85% accurate (J. Forensic Sci. 39, 793–807; 1994).

Q: What are behavior-provoking questions?
For example, the punishment question. Most truthful people want the person who did 
that kind of thing to be appropriately punished. When you ask the punishment question of 
the actual offender, they usually don’t hang themselves. Rather they are evasive or soft in 
their punishment: “That’s not for me to say”; “Gee, it depends on the extent to which the 
information was falsified”; “Maybe they should have a chance to redo their work.” 

Q: If you know what the signs are that someone like you is looking for, can you fake 
the interview? 
The more you try to control things, the more unnatural they become. For example, 
some people are aware of the fact that nonverbal behavior might suggest when they are 
uncomfortable with an answer, so they try to sit perfectly still during the interview. But for 
someone to sit there for 35 or 40 or 60 minutes and not move is certainly very unnatural. 
It tells you that something is going on.

But there is no automatic way to know if someone’s lying. You always have to evaluate the 
behavior with the case information, the case facts, the documentation.

Meredith Wadman, Washington DC

Plagiarize or perish?
Peer review, whether of grants or 
publications, is a matter of trust. And 
sometimes, scientists break that trust.

Instances when a reviewer steals an idea from 
a grant or paper under review are hard to 
trace—and even harder to quantify.

In a study published in March,
scientists reported that “theft of ideas from 
conference papers and grant proposals” and 
“manipulation of the review system” are 
common problems (J. Empirical Res. Human 
Res. Ethics 1, 43–50; 2006). Nearly half of the
51 scientists interviewed said they were aware 
of cases where colleagues used another’s ideas 
without obtaining permission or giving credit.

But because those instances are largely 
anecdotal, there was no system in place to 
tackle them. Beginning last year, however, the 
US Office of Research Integrity (ORI) took on 
the authority to intervene in cases where the 
research is funded by a federal agency. The new 
definition of scientific misconduct for the first 
time includes problems that emerge during 
peer review.

For instance, in one of five cases of possible 
‘reviewer misconduct’ collected by the 
UK-based Committee on Publication Ethics 
(COPE), a scientist who had reviewed a paper 
later submitted a manuscript that included 
models taken from the original paper. The 
committee also cites cases where reviewers did 
not keep manuscripts confidential or did not 
disclose conflicts of interest. 

The ORI has also handled a handful of 
cases of misconduct during review of grant 
applications—most of them involving 
plagiarizing ideas from the applications—at 
the US National Institutes of Health. 

“I’m quite sure the majority of reviewers are 
completely honest,” says Harvey Marcovitch, 
chair of COPE and an editor of the British 
Medical Journal. “But I think every editor 
would tell you about instances of professional 
jealousy or even personal dislike between 
authors and reviewers that can lead to 
injustice.” 

Tinker Ready, Boston

“Those people who sit on the study 
sections, it’s not unknown for them 
to take your ideas, kill your grant, 
and then take it and do it.”
(J. Empirical Res. Human Res. Ethics

1, 43–50; 2006)


