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Original communications

Misconduct and fraud in research: Social and
legislative issues symposium of the Society of
University Surgeons

Panelists: Richard L. Simmeons, MD, Hiram C. Polk, Jr., MD, and Barbara Williams, PhLD,
Moderator: Constantine Mavroudis, MD, Pittsburgh, Pa., Louisville, Ky., Bethesda, Md., and
Chicago, 1ll.

Misconduct and fraud in scientific research has recently attracted wide attention from
researchers, government officials, and institutional administrators and has resulted in
national guidelines for definition, investigation, and sanctions. This report summarizes
the results of a questionnaire sent to the active members of the Society of University
Surgeons in 1989 concerning misconduct and fraud in research. The report also gives
the opinions of the participants, who included Richard L. Simmons, MD, professor and
chairman, Department of Surgery, University of Pittsburgh, “Quality assurance in
laboratory research”; Hiram C. Polk, Jr., MD, chief editor, American Journal of
Surgery, professor and chairman, Department of Surgery, University of Louisuville,
“Peer review—Success or failure”; and Barbara Williams, PhD, senior scientist, Office
of Scientific Integrity, National Institutes of Health, “Office of scientific
integrity—National approach to quality assurance.” (SURGERY 1991:110:1-7. )

From the Social and Lesiclative Jorser Svmgosium, Saciery of L ersity Surgeons Meoting,

Lot Angeles, Calif. February 8-10, 1950
MISCONDUCT AND FRAUD in scientific research is not a larities concerning studies that were allegedly never
new phenomencn, The theories and practices of such performed, data that were too good to be true (fudging),
natable scientists as Prolemy, Galileo, Newton, Dalton, and experiments that could never be confirmed or
and Mendel have been called into question for irregu- repeated by other scientists.!-?

During the last two decades, many scientists’* were
Comminee members: Consuniiae MMavroudis, ML, Chair- found to have faked data, falsified records, and plagia-

o R':.'I:'",iz,:“' ':”II e S nl:.‘!'_""_'."h..z l;:', l HI rized scientific papers. These notable seientists included
_idl |J_,:”I::_“: :1:,],:». .1 —I.Irllﬂl 1::_“ e e John Darsee, a Harvard cardiologist, who faked exper-
Acresited far publlcation September 19,1990, iments and submitted abstracts and scientific papers for
Reprint requesis: Constartine Mavroudis, MD, Division of publication™; William T, Su rnfncrlm, alfi]na:‘l—}\t‘ttr:nng
Cardiovascular-Theracie Surgery, Box 22, Children’s Me- physician-researcher, who painted white mice hlack 1o
morial Hospiral, 2300 Children's Plaza, Clieayn, 11 60614, fake intraspecies immunocompatibility when skin grafts

11256/26170 were placed in a nutrient selution before trans-
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plantation®; and Robert A. Slutsky, a University of
California-San Diego radiologist, who fabricated data
to support papers that in turn were the focus of subse-
quent double publication in separate journals.”

What makes talented and seemingly accomplished
researchers resort o misconduct and fraud has been the
focus of much concern. Enger et al.® proposed the “rot-
ten-apple™ versus the “rotten-system® theories, which
have also been discussed by Relman® and Koshland.”
The first theary states that human frailty is ever present
and that some researchers with moral standards that are
suspect will resort 1o immoral practices. The ather the-
ory faults the academic “publish or perish’ environ-
ment, which pressures scientists to out perform their
peers to achieve national and international acclaim. No
doubt, the reasons for these kinds of anivities are mul-
tifactorial, and consequently their =olutions are simi-
larly complex.

Landmark discoveries of great potential use 1o soci-
ety must ultimately pass the test of reproducibility and
time, which eventually will confirm quality assurance.
What about the rest of scientific research ? Must all ex-
periments be duplicated? How can we detect plagia-
rism? Whao should we believe? Just what is fraud and
misconduct? Who will blow the whistle? These and
other compelling questions have had a rescunding effect
in the scientific, political,’ and institutional communi-
ties over the last few years and have resulied in edito-
rial discourse and governmental action. The Fina! Rule
for "“Dealing With and Reporting Possible Misconduct
in Science”” was issued by the Public Health Service on
Auvgust 8, 1989, In conjunction with this document,
newly developed Offices of Sciemifie Integrity and Sci-
entific Integrity Review will oversee and investigate al-
legations of misconduct with full due process and
enforce actions that may eventually include loss of Na-
tional Institutes of Health (N1H) [unding.

To address these and other concerns, we conducted a
survey through a questionnaire of the active members of
the Society of University Surgeons in 1989, The data
were analyzed by the Committee on Social and Legis-
lative Issues of the Scciety in preparation for the “Mis-
conduct and Fraud in Research” symposium, The sym-
posium was organized in three parts that included pre-
sentation of the questionnaire data; individual
presentations by Richard L. Simmons, M D, prafessor
and chairman, Departmeny of Surgery, University of
Pittsburgh, on “Quality Assurance in Laboratory
Research'; Hiram C. Palk, Jr., MD, chiel editor,
American fournal of Surgery, professor and chairman,
Department of Surgery, University of Louisville, on
“Peer Review—Success or Failure™; and Barbara
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Williams, PhD, senier scientist, Office of Scientific In-
tegrity, National Institutes of Health, on “Office of Sci-
entific Integrity—National Approach 1o Quality
Assurance™; and a question and answer period. The
purposes of this article are to document and analyze the
results of the questionnaire and to chronicle the high-
lights ol the symposium.

MATERIAL, METHODS, AND RESULTS

The questionnaire was developed to assess attitudes
of the membership concerning the definition, percep-
tion, and correction of fraud. The questions were
selected to focus on areas in which the respondents might
be expected to disagree and on areas in which subse-
quent agreement was anticipated. Responses were
returned by 204 (82%) of the members,

Seven questions dealt with definitions of fraud. The
responses showed a strong condemnation of behaviors
such as discarding experiments, eliminating study pa-
tients, and duplicative publication, although casual at-
tention to accuracy of bibliography was treated more
generously. However, even for those questions, agree-
ment was far from uniform: Failure to completely read
a coauthored manuseripy, lack of meticulus review of
raw data, and submission of data not completely
confirmed in absiracts were considered questionable in
the main, without any clear condemnation as fraud or
endorsement as unethical behavior,

In answers to the eight questions concerning the per-
ception or recognition of fraud, the membership ex-
pressed a distrust of specific investigators and were not
entirely secure in the aceuracy of papers published, even
in “good” journals. Confidence in the ability of peer re-
viewers to detect fraud was far from complete, and most
members disagreed with the contention that fravd was
a new phenomenon in science.

Forty percent of the members were aware of at least
one incidence of fraud that had been openly investigated
in their institutions; 43% of the members were aware of
at least one quiet inquiry. Twenty-seven pereent of the
members had directly refuted data published by a col-
league, and 15% of the members had strongly suspected
fraud, which had not been investigated, in their univer-
sities. These data contrast with the response that 75%
of the universities in our membership have ethics pol-
icies that are related to science and that are widely com-
municated to the faculty. Seventy percent of the mem-
bers believe research fraud publicity penalized honest
researchers.

Six questions refated to correction or reduction of
fraud in our environment; the strongest endorsement
(89%) was for severe academic penaliies for scientists
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who were found guilty of fraud. However, no general
consensus was reached about the value of institutional
quality assurance programs or open access to data.

Members of the Society seem to have a great interest
and concern related to scientific fraud. The members
express some ambivalence in the definition of fraud.
This iz appropriate for any area of ethics and calls for
on-going dialogue among scientists to define acceptahle
and unacceptable behavior, The membership reports a
strong perception that fraudulent behavior is an element
of our academic lives that is not new and is not precluded
by ambient safeguards in our universities or journals.
Publicity surrounding academic frawd is hurtful o
honest scientists, and general agreement occurs only on
academic punitive measures. There is great interest re-
garding cthical scientific behavior and beiter mecha-
nisms to prevent, recognize, and respond to unaccept-
able activities.

DISCUSSION

The gathering interest from scientists, ethicists, leg-
islators, and the media concerning misconduct and fraud
in research has resulted in intense global study. Polit-
ical interest, public opinion, and scientific community
consultation has resulted in the Final Rule,’ put forth
by the Office of Scientific Integrity to provide definitions
and guidelines for misconduct prevention, preliminary
investigations, and due process. The participants of this
symposium have addressed these very important issues
from the viewpoint of a chairman of a department of
surgery, a chief editor of a well-recognized surgical
journal, and a senior scientist of the Office of Scientific
Integrity.

“Quality Assurance in Laboratory Research,” Ri-
chard L. Simmons, MD, professor and chairman,
Department of Surgery, University of Pittsburgh.
The point of my communication is that all crime—in-
cluding a “crime” that simply violates norms rather
than laws—takes place in a social context. That social
context of scientific fraud is the laboratory subculture in
which norms may or may not strictly conform to the ac-
cepted tenet that “science is the search for the truth” and
“honesty is the best policy.”

Evidence that fraud in science has a social context in
the laboratory subculture comes from many sources,
which include laboratory humor. I mention here com-
mon phrases like “publish or perish,” “fudge factor,”
and “a rat is an animal which, given a drug, generates

a report,” all of which suggest that careerism s more
important than seientific truth,

Blatant fraud is usually the produet of a single indi-
vidual wha, although working alone, gains veracity by
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sharing credit with colleagues who are not involved in
the data generation. Such people are frequently de-
scribed as brilliant loners whose future careers are
thought to be assured by virtue of their close association
with distinguished mentors who have given them what
turns out to be excessive independence. Conspiracy to
commit scientific fraud is rare. To detect fraud in lab-
oralory operations, one must (1} be suspicious of the
brilliant loner who seems to be uncooperative with his
peers; {2) be suspicious when one’s own hypotheses are
constantly being proved right by the data; (3) be suspi-
cious il experiments always seem to “work™—it is dif-
ficult to so contred the experimental conditions that re-
producible results can be reliably obtained without
many trials; {4) insist on seeing the raw data lor every
Tepeat experiments to be sure that there 1s not excessive
internal consistency; (5) if results are suspicious, have
the experiment repeated by another investigator; and
finally, (6) listen to the substance of internal dissensions
and trivial fights between technicians and students. If
one is deaf to complaint, conflicts that could unduly in-
fluence the proper collection or analysis of data will be
missed.

Detecting fraud after the fact is difficult. How can one
prevent fraud from being committed under one’s nose?
Recognition that fraud takes place in a social context,
which permits sloppy science, is essential; then one can
provide a role model for scientific integrity. Equally
important, techniques can be taught for data gathering,
analysis, and storage that permit the advancement of
career goals while being faithful to scientific truth.

The laboratory director must never take credit that is
not due. This establishes the principle that undeserved
rewards are not desired. The laboratory director must
“be there” to see and comment on the raw data day af-
ter day. There is no useful role for the director who ed-
its abstracts on the day of submission.

The laboratory director must minimize competition
for precedence—both within the lab and with other
laboratories. Working together and sharing credit for
the contribution acclerates progress and almost totally
eliminates the opportunity for duplicity because repli-
cation and verification become part of the process.

We must all recognize that “fudging” is a natural
consequence of the common scientific idea that the
beautiful hypothesis is more important than the data.
Every day, we are conlronted with unexpected and un-
interpretable results. Every day, investigators select ex-
periments that “work” [rom those that do not. In fact,
the good scientist can be defined as one who can tell the
“forest” from the “trees.” Every published report con-
tains distortions of the raw data that make the dara con-
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form to some reasonahle hypothesis. No journal will
publish data in isolation from a hypothesis. Minimizing
biasin the normal process of data analysisis the best way
to create an enviranment inconsistent with the possibil-
ity of fraud.

Several guidelines may help in this process. First,
never accept the first experiment that works, Sccond,
after many repetitions, which permit one to predict re-
producibility, one must mentally discard (hat evi-
dence—but preserve the raw data. Third, a set of *per-
fectly controlled experiments” must then be performed
to test the hypothesis that was deduced from the pilot
data. None of the data from these critical experiments,
which challenge the paradigm, can be subject to data
selection bias.

The Harvard Medical School Guidelines, '™ from Tn-
vestigators in Scientific Research, provide a brief and
clearly-stated set of useful laboratory practices, Brief,
formal courses in proper scientific method need to be
established in each institution 1o address proper scien-
tific data management. Both new and more seasoned
investigators should be required 1o 1ake these courses at
intervals in their careers,

“Peer Review—Success or Failure,” Hiram C.
Polk, Jr., MD, chief editor, American Journal of
Surgery, professor and chairman, Department of
Surgery, University of Louisville. Misrepresentation
in seience is a long-standing issue that troubled Huxley,
among others, nearly 150 years ago. How prevalent
such misrepresentation is depends an its definition. If
you include certain areas that 1 personally think are
somewhat grey, as opposed 10 black, misrepresentation
is very prevalent. If you look at the issues that are out-
and-out fraudulent or intended 1o deliberately mislead,
then misrepresentation represents as little a5 2% to 3%
of research effort and probably a much smaller percent-
age among surgical scientisis,

An assumption exists that much of this misrepresen-
tation is related to a publish or perish atmesphere and
it concentrated among young physicians who need to
produce to climb an “academic ladder,” As a matter of
fact, equal numbers of identifiable episodes of sciemific
fraud occur in the biomedical cHmmuUnity among senior,
well-established individuals, whe are no longer tenure-
hungry assistant professors,

The capability of the peer-reviewed medical journal
process to identify fraud is most limited, particularly if
the data presented are internally consistent. This has
been addressed by athers, and it would be extraordinar-
ity unlikely for the editorial review process of most sur-
gical journals 1o identify experiments that were never
done or results that were “adjusted.”

Some issues regarding coauthorship, however, can be

Surgery
July 1007

addressed in a more definitive manner. The tendency to
include honorary autharship for everyone wha has
passed through a laboratory or carried a chart in a
project is more prevalent in some institutions than oth-
ers. The recent hue and cry by the popular press over
a distinguished scientist who fnally had to admit that he
had relatively liule knowledge of a particular experi-
ment that likely is imperfect and of which he was a co-
author is a case in point. Increasingly many journals are
going to adopt the posture being established by the
Jfournal of the American Medical Association that
requires coauthors to accept written personal responsi-
bility for the conducting of the experiments, interpreta-
tion of data, and general reliability of the work. These
kinds of public disclaimers are moving forward in a
constructive way, and I suspect they will increase
paperwork but not become a major handicap to most
active laboratories,

The review process for a paper submitted to a jour-
nal is typically understood by most of the people in this
audience. Some concerns exist about bias toward young
versus established investigators and institution A as op-
posed to institution B. As a matter of fact, a number of
trials have been done 1o see if this is true, and much of
the data are somewhat conflicting. No clear trend indi-
cates a bias based on institutional affiliation or seniority
of the auther. Given the amount of time devoted to the
process of peer review, it may be disconcerting to real-
ize that something on the order of 85% to 90% of papers
submitted to a very high-quality journal ultimately get
published somewhere.

Within recent years importance has been been fo-
cused on the entire issue of peer review in monograph
form by Stephen Lock,'" the editor of the British Med-
teal fournal, and by the recent International Congress.
on Peer Review in Biomedical Publication held in May
1989, The congress was a most worthy undertaking,
and its proceedings will deserve attention and careful
serutiny,™ 1 might summarize some of the concepts
presented, as I heard them, in the following comments:

First, peer review, like democracy, is an imperfeet
process. The real issue is 1o devise something better.
Duplicaie publications, in one fashion or another, have
been studied in depth by Byron Bailey'® in the surgical
field of otolaryngology, and, again, it is a matter of grey
versus black. The tendency to segment work; so-called
“salami slicing,” is fairly common. On the other hand,
fewer than ene third of those apparent duplications ap-
peared deliberate efforts to conceal previous work,
whereas two thirds of the duplications generally re-
flected previously published related work, by the same
author(s), in a fair and honest fashion in their refer-
ences. The segmentation issue is a tough one, and tiny
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variations on'a theme do magnify the doubt of the sur-
gical-editorial: community ‘' regarding an- individual’s
work. Indeed, the very group that a young surgeon may
be most anxious to impress includes those who become
most alert to such conduct.

Mundane issues, and I believe they are mundane, re-
lated to precise reference accuracy and statistical valid-
ity will be refined over the years ahead to increasing
levels of reliability. The' obligations of coauthorship,
even as we speak, are rapidly escalating; one must, as is
so often the case in American medicine, only look to the
courts to see the remarkable example of product liabil-
ity in which one publisher of air route maps is being held
liable for an erroneous publication that may have led to
an airplane crash and a death. I cannot see this happen-
ing in the short term to the surgical literature and to our
biomedical journals. On the other hand, a single prece-
dent-setting award could overturn that sense of fairness.

To encourage critique, anonymity of reviewers seems
wise; the same process applied to authorship does not
appear to alter the acceptability of manuscripts; most
journals openly provide such information to reviewers.
My conviction is that few people try to magnify the sur-
gical world’s impression of their work by repeated pub-
lications of strikingly similar material. I would suggest
that in the broad field of general surgery, those individ-
uals represent about 2% of the academic community and
only a slightly larger proportion of submitted work.
Most authors are extraordinarily conscientious and
bend over backwards to reference their own work,
related material, and often, in covering letters, call the
editor’s attention to such similarities and stress how the
currently submitted manuscript may be different.

I would interpret this entire movement toward accu-

rate publication as a substantial step in the right direc-

tion and feel that, although prer review will always re-
main imperfect, it will surely cominue w be refined
further over the intermediate term,

“Office of Scientific Integrity—National Approach
to Quality Assurance;” Barbara Williams, PhD, se-
nior scientist, Office of Scientifie Integrity, National
[nstitutes of Health, US Public Health Service, The

Ofice of Scientific Integrity wa

respanse 0 condce

seientific communily e exisline system for inves-
tpating allegations of scientific misconduet was not ef-
ty (O8]} was cre-

fective. The Office of Scientific Im

ons into alles
research and in research training supporied hy the
Public Health Service. Additional missions are to pro-

mote the responstble tuct of science by mutoal

cooperaiion between the (5] and research institutions,
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to enhance the quality of research and research training,
and to lower the incidence of scientific misconduct: It is
our belief that by inculcating the principles of respon-
sible conduct of science and rigor in adhering to these
principles, early in research careers, the occasional but
extremely unfortunate and expensive instances of sci-
entific misconduct can be lowered. We hope to foster an
environment that lessens cutting corners, the “little sins”
of research. Our fundamental principle is a commitment
to truth: letting data speak for themselves, keeping an
empirical mind, and telling it all, as messy as it may
seem. Science is a process of discovery. If a résearcher’s
view of data is colored, that researcher will miss what
is being revealed and may mislead others. It is essential
to plan education and prevention programs and to de-
velop standards in many related areas, including data
retention and authorship practices.

The NTH are developing internal policies and proce-
dures. The Assistant Secretary for Health, Dr. James
Mason, is personally interested in drafting this docu-
ment, and our internal policies will be available as a
model for other institutions in the near future.

The OSI uses scientists as case workers. This ensures
a basic understanding of the scientific model underlying
the issues. We are proactive, but we consider ourselves
colleagues with the scientific community. We feel that
misconduct in science is properly a professional scien-
tific matter. The primary responsibility for conducting
inquiries and investigations and for establishing pre-
ventive programs lays with the institutions. Several
studies and models may be used in developing programs
for the responsible conduct of science; some of these are
the “Report on Responsible Conduct in Research in
Health Sciences,”!* the Association of American Med-
ical Colleges’ “Framework for institutional policies and
procedures to deal with misconduct in rescarch,”'” and
a book by Sigma Xi, “Monor in Sctence,”'™ which we
recommend dispersing 10 junior members as they come

in [aboratories

The Final Rule,” 42 CFR Part 50, was published in
the Federal Repister on August 8, 1989, and was
republished in the NI Guide for Grants and Conttracts
in September 1989, It is the document that sets forth the
responsibilities of awardee institutions for dealing with
and reporting possible misconduct in scienee, This doe-
ument provides that all institutions that apply for Pub-
lic Health Service research funds submit an assurance
to the O8I that adequate procedures and policies are in
place for dealing with allegations of misconduct in sei-

s
EELCE,
The definition of scientific misconduct in the Fina

Rule is “fabrication, falsification, plagiarism, and other

practices that seriously deviate [rom those that are com-
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menly accepted in the scientific community for the pro-
posing, conducting, and reporting of research.®® This
definition explicitly excludes honest scientific error and
differences in interpretation of data. It also excludes
animal and human welfare issues, which are covered by
the Office for Protection from Research Risks, and fi-
nancial concerns, which dre also handled by another
office. Because the O8] is responisible for administrative
investigations, the definition does not use the term fraud.
It is possible, however, that criminal presecution can
follow lrolm a case.

The Final Rule provides for a two-step process,
which generally begins at the institution. When an al-
legation of scientific misconduct is received, the institu-
tion has a 60-day period in which it must conduct an
inquiry to determine whether there is substance to the
allegation. If a Tull investigation is warranted, it must be
completed within 120 days. The principles in the Final
Rule for conducting inquiries and investigations include
thoroughness, {airness, timeliness, and objectivity, The
standard for thoroughness is extremely rigorous. The
principle of fairness is for both the person who has
brought forth the allegations and for the subject of the
inquiry and investigation. Once allegations of scientific
misconduct have been brought to the attention of the in-
stitution, certain procedures are initiated to ensure a
proper investigation and to protect the involved individ-
uals. These procedures include immediate data acqui-
sition, strict confidentiality, and the promise of a com-
plete investigation,

All potentially relevant primary material must be se-
cured immediately on recelpt of an allegation, Tt is
helpful to remember that, if the work was performed
with the support of the Public Health Service, the insti-
tution has primary responsibility for the data. Thus, the
institution has not only the right but the responsibility
to secure the data. This ensures the integrity of the
data [or examination and protects the investigator
from any charge of altered data. The investigator
has, of course, the right to reasonable supervised access,
but the primary data must be held at all times under
custody of the institution. Another issue to consider is
the role of attorneys in the inquiry and investigation
process,

Conhdentiality for all involved individuals, both the
person who came [orth with the allegations and the
subject of the inquiry and investigation, is of prime im-
portance during this process. Attention must be paid to
their particular vulnerabilities within the institution,
especially during the inquiry and investigation. If a
finding of misconduct occurs, proper disclosures may be
in order. If no misconduct s found, individuals must be
properly protecied. In the latter case, if, for some rea-
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son, confidentiality has been breached, there may be a
necessity ta take action to clear the names of the people
involved,

The OSI adheres closely to the principle that, once an
allegation of scientific miscanduct is made, the process
must be completed; no bargains may be made; no signed
agreemesnts may be made to drop the case. It must be
pursued to the end, even if the subject of the inquiry or
investigation moves to another institution.

‘The person bringing the allegations, those persons
who conducted the research, and those persons who have
relevant knoewledge of the research or of the suspected
misconduct must be interviewed. The proceedings of the
investigation must be documented in detail. We recom-
mend that all interviews be taped and that a copy of the
transcript or the relevant portion of the transcript be
provided to the inlerviewees for comment. One af the
final requirements of the OSI process is that individu-
als be provided with the portion of the report that de-
scribes their involvement and that they have an oppor-
tunity to comment. A word-by-word transeript is the
best documentation of the proceedings for deliberation;
it is very difficult for an interviewee (o argue with a
Lranscript.

It may be difficult for the members of the investiga-
tional panel to determine misconduct. For instance,
improper data selection may not render a clear-cut

judgment of misconduct. The administration of the in-

stitution may need to take the lead in making the final
determination.

Lasily, the report must come to the OSL. The OSI has
rigorous standards regarding the report and may need
toask for further information or decumentation after the
report is received. The staff of the OSI can, in certain
ways, assist individuals and institutions faced with an
allegation of scientific misconduct: extramural expert
consultation, planning assistance for the inquiry or in-
vestigative process, and interinstitutional coordination
in the event that an investigator has moved to or callab-
orated with researchers at other institutions.

If the OST has questions about a case, we will work
with the institution toward resolution. When our ques-
tions are satisfed, the QSI will forward a report of an
investigation, with any recommended Public Health
Service sanctions, to the head of the appropriate agency,
who then forwards the agency recommendation to the
Office of Scientific Integrity Review. Decisions about
sanctions are made by the Assistant Sccretary for
Health, unless the recommendation is for debarment, in
which case it is forwarded for a debarment hearing. We
wish to work together with research institutions to pre-
vent misconduct and to fairly resolve allegations of mis-
conduct, when they arise.
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SUMMARY

The symposium was concluded with a question and
answer period, which served to clarify and Turther em-
phasize the aflorementioned issues. Many concerns of
coauthorship responsibilities, due process, and patential
sanctions were discussed, Moral and ethical issues
reflecting the extent of punishment, reporting of mis-
conduct to hospitals and specialty boards, and the almost
assured litigation and counter-litigation were ap-
proached with considerable apprehension and concern,

Misconduct in seience will clearly be monitored more
closely than in the past, Increasing coauthorship re-
sponsibility, conscientious senior investigator supervi-
sion, and institutional cooperation will provide the
framework to discourage dishonesty in science and en-
courage proper educational development of both young
and established investigators in a milieu of scientific in-
tegrity.

This summiary was prepared hy Constantine MMavroudis,

M.

REFERENCES

b Broad W, Wade N Betravers of the truth: fraud and deceit in
the hzils of science, Wew York: Simen and Schuster, Ine, 19582

L. Hohn A Falsd prophes. iraud and erior m science and medi-
cine. Oxford: Basil Blackwell Ltd, 1986. ’

3. Dworkin G. Fraud and science. In: Berg K, ed. Research ethics.
New York: Alan R Liss, Inc, 1983:65-74.

Mirconduct and fraud in vesearch 7

Culliton BJ, Emory reports on Darsee’s fraed, Selence

19R3: 220936,

. Engler RL, Covell )W, Fricdman I'[, Kiicher 'S, Peters RM.
Misrepresentation and responsilility in medical research, N
Engl | Med 1987:317:1383.9,

& Relman AS. Fraud in scicnee: couses and remedies. Scientific
Armerican 193%:260:126,

Koshland DE Jr. Fraud in scence, Science 1987235141
Marwick C. Congress puls pressure on scientisis 10 deal with
diflicult ‘questions of research integrity. JAMA 1989262
T34-5,

%, Dealing with and reporting possible misconduct in science
Pubdic Heakh Service, US Departmem of Health and Human
Services, Federal Regisier 198%;54:32446-51.

10, Hareard Medieal School Guidelines, Cambridze, Massachu-

settse Investigators in Scientifie Research, February 16, 1985,

11 Lock 8, A diflicult balanse: edisorial peer review in medicize,

Philadelphia; I5] Press, 1956:172
13, Guarding the guardians: discussion on peer review, The Firs
Inernational Congress on Peer Review in Biomedienl Pubilica-

s

b sl |

tion | Abstracis], Chicago: American Medical Association; May
1939
13, Guarding the guardians; research on editorial peer review. Se-
tected proceedings (30 anicles) from The Firss International
Congress on Peer Review in Hiomedical Publication, TAMA
1900262131 7-1441,
Report an respongible conduct in research in health sciences,
Bethesdn: Navienal Inssiiute of Medicine, Public Health Ser-
vice, US Depariment of Health and Human Seevices, 1989,
15. Framewnork for institutional pelicies and procedures 1o deal with
Tiscondudt in researcn. Wy ashingion, DU: Association of Amer-
ican Medical Colleges, March 1989.
16. Honor in science. New Haven, Connecticut: Sigma Xi, The
Scientific Research Society, 1986.

Lai

4=




