Chapter 1: The ethical basis of RCRH
The recent course of history in the Western world has been in the direction of
greater freedom and self-determination of individuals. A logical result of that has
been the movement from paternalism to autonomy in medical care and by extension
in medical research. Great impetus to that movement was provided by the atrocities
carried out in the name of research by the Nazi German physicians, as described in
the reports of the Nuremberg trials. That led directly to the first clear statement of
the relationship of research subjects to the investigator and to the research being
proposed. ( ). However, a statement of principle, as ethically powerful and
persuasive as it was, did not result in uniformly unimpeachable research
performance. As a result of considerable consternation over several specific
programs of human research in the United States, a national commission was
convened under the direction of Kenneth Ryan that issued a report, (The Belmont
Report) outlining appropriate research behavior. The commission proposed
government control through Institutional Review Boards at research institutions.
The report was enacted by Congress to encompass human research carried out
under the auspices of a number of Federal agencies, hence The Common Rule.
Subsequently the World Health Organization produced the Declaration of Helsinki
that supported similar international rules and systems and provided special
consideration for the populations of developing countries. That code has been
modified and strengthened a number of times.

A. Nature of Science
Science can be thought of as the system of reasoning and communication that
has, from the beginning provided our species with increasing control over its
environment. Science is derived from the practical knowledge of craftsmanship that
has been transferred within and between generations from prehistory. In the last
400 years scientific knowledge has distinguished itself by being observation-driven,
cumulative and always tentative. Even its most hallowed theories remain in thrall to
the next set of experiments for confirmation or denial. In the past hundred years,
the sophistication of experiment and analysis has grown astonishingly deep so that
only relatively small numbers of experts really understand the bases for farreaching explanations of nature including cosmology, quantum mechanics,
molecular structure, cellular systems and evolution. We benefit by that
sophistication in every electronic gadget we employ, in every recombinant molecule
with which we are treated, in new structural materials for medicine and everyday
life, in improved weather prediction capacity, and in more efficient and pleasant
housing and environs. We know that science works because technology works. We
know that evolution is true because of its great explanatory power in all biological
fields.

The general public remains puzzled by the conditional reasoning and
probabilistic thinking that underlie the power of science. Nevertheless, research
studies have come underlie legislation, nutritional recommendations environmental
assessments and understanding of diesease. To the extent that studies are done
scientifically and marketed honestly, they contribute greatly to the general
lawfulness and openness to change that characterizes Western Society. Societal
dependence on science conveys on scientists a great ethical responsibility to conduct
research with integrity. Improving research integrity was the charge of a NAS
commission and the following paraphrases parts of the report ( ).
A. Research Integrity
Research integrity may be defined as active adherence to the ethical principles and
professional standards essential for the responsible practice of research.
By active adherence we mean adoption of the principles and practices as a personal
credo, not simply accepting them as impositions by rulemakers.
By ethical principles we mean honesty, the golden rule, trustworthiness, and high
regard for the scientific record.
NAS report definition: “For individuals research integrity is an aspect of
moral character and experience. It involves above all a commitment to
intellectual honesty and personal responsibility for ones actions and to a
range of practices that characterize responsible research conduct.” These
practices include:
“1. Honesty and fairness in proposing, performing, and reporting
research;
2. Accuracy and fairness in representing contributions to research
proposals and reports;
3. Proficiency and fairness in peer review;
4. Collegiality in scientific interactions, communications and sharing
of resources;
5. Disclosure of conflicts of interest;
6. Protection of human subjects in the conduct of research;
7. Humane care of animals in the conduct of research;
8. Adherence to the mutual responsibilities of mentors and trainees.”
While science encourages (no, requires) vigorous defense of one’s ideas and work,
ultimately research integrity means examining the data with objectivity and
being guided by the results rather than by preconceived notions.
We will return to the importance of preserving the integrity of the scientific record
in the section on misconduct.

B. Professionalism in Science
Professionalism in science denotes a pattern of behavior identified with
scientific integrity that, in turn provides certain privileges. Like other professionals,
scientists are expected to behave with intellectual honesty and excellence in thinking
and doing. In many respects they perform their professional activities as a
monopoly, licensed by society similar to doctors, nurses, lawyers, hairdressers,
accountants, and real estate brokers. Besides providing their expertise, professionals
are supposed to behave collegially and teach the skills to others, and put society’s
needs first in their professional activity. In response, society gives them a great deal
of autonomy in conducting their professional lives. With scientists, that means
selection of one’s own research problems and methods of procedure. They also are
given the responsibilities to allocate funding, and review of their output in
publications. Like other professions they are given responsibility for discipline in
the event of poor performance or malfeasance. When self-regulation fails to sustain
honesty and high quality, society imposes rules and laws to maintain its interests in
professional quality.
Table: Elements of Professionalism
Intellectual honesty
Excellence in thinking and doing
Collegiality and openness
Autonomy and responsibility
Self-regulation

C. Practical Elements of Responsible Research Conduct
1) Conducting and reporting research
Role of the hypothesis
Critical nature of experimental design
The tentativeness of conclusions
Skepticism and humility tempered with conviction
Dealing with surprises - serendipity
Communicating with colleagues
Communicating with the community- media
2) Social responsibility of scientists
Is it appropriate to consider the broader consequences of the pursuit of a
scientific question?
“I just make discoveries about nature, others use my discoveries for better or
worse (nuclear energy, synthesis of viruses, very toxic compounds).”

“I must consider the predictable consequences of my research and decide in
advance if I will create serious ethical problems as a result of its outcomes.”
“It matters not that others might discover what I avoid seeking because of its
consequences. I do not have to contribute to the misfortune of humanity in
my research.”
“The true consequences of a research effort are impossible to predict and it is
the height of arrogance not to pursue a promising avenue of science just
because of qualms about its misuse.”
“How do I design and interpret my work not to bias the conclusions?”
“Do scientists have the responsibility to make every effort to enter their
work into the scientific record whether it is positive or negative?”
3) Collegiality, sharing
This aspect of professional behavior has always been a core value of science.
There is an NIH policy on sharing reagents, databases and transgenic
animals. Materials Transfer Agreements (MTAs) routinely monitor the
transfer of resources between labs and between institutions. On the other
hand, science is so competitive that sharing may reduce credit to the lab and
diminish the scientific achievement associated with the effort of the trainees
in the lab, two of the major signs of research success. How to balance the two
mandates is a serious challenge.
Patent and licensure are highly desired by research institutions and accrue
benefit to investigators as well. They may require secrecy in research and
sometimes result in closed laboratories where the trainees cannot discuss
their work. This is incompatible with collegiality and sharing.
A major element of scientific integrity is the proper assignment of credit for
past work of others and current work within the research group. Scrupulous
adherence to this practice will help greatly but not eliminate dissatisfaction.
Is there a process to ensure understanding and appropriate assignment of
authorship and credit?
4) Mentorship
What is the essence of mentorship? Is it taking on a fiduciary responsibility
for the trainee and putting her needs first? That too is one of the practices of
research integrity. Questions arise such as, Is it appropriate for a PI to refuse
to mentor the trainees in the lab? Is one mentor enough for a trainee or are
they better off looking at least for a professional mentor and a research
mentor? What are the responsibilities of mentors toward trainees? What are

the characteristics of good mentors? What are the responsibilities of trainees
toward mentors?
5) Reviewing and monitoring research
This includes reviewing grants and research reports and serving on Data and
Safety Monitoring Boards, Research Ethics Committees (IRBs) and other
research oversight committees.
In all of these functions the individual involved must:
Provide an objective review
Maintain confidentiality
Avoid conflicts of interest by recusal when appropriate
Avoid taking advantage of inside information
Maintain integrity of the scientific record
6) Conflicts of interest and commitment
Who is the scientist working for?
Definition of a conflict of interest – it’s the situation
Managing conflicts of interest
Disclosure
Limited financial involvement
Transactional transparency
Oversight – monitoring, auditing,

7) Scientific Malfeasance and Misconduct
Fabrication Falsification and Plagiarism – definitions and distinction from
error
Impact on the research record
Risk of litigation
Whistleblowing
Mandated institutional responses
Bad research manners- interpersonal relations – exploitation of
subordinates, exploitation of inside knowledge,

CASES Chapter 1

Immunology Graduate Student, Dubious Data
Darlene Campion, a PhD candidate in immunology gave her regular presentation of research
progress when her PI said that her data looked great and that she should put together an abstract for
the spring meeting with herself as first author. After the session Darlene basked in the pleasure of
her success. However, nagging doubts about the solidity of her data resurfaced after the next set of
experiments. She wanted to do more experiments but the abstract deadline was now only two weeks

away and she knew that she would not be able to complete further experiments before the deadline.
She went to her PI Gabriella Corral.
“Darlene, she was told, you need to go out on a limb a little to be recognized. After all, the system
runs on getting credit for doing something first and the innovation can provide recognition for years.
Let’s put in the abstract and you can keep doing experiments until the meeting. In fact, by then you
might have the paper written and submitted. This is a very competitive world, so compete girl,
compete!”
Darlene, still dubious, sends in the abstract and redoubles her efforts to provide a solid base of
experimental evidence to support the novel hypothesis. Meanwhile Dr. Corral heard from the
Immunology society that the abstract was selected for a plenary presentation as one of the most
significant developments of the year. Elated, she relates the honor to Darlene. Rather than the
expected elation, Darlene turns very pale.
“As I said before, she states, the data don’t seem to be so great to me and I have not been able to
substantiate the results.”
“Well, you still have a little time but if you get no further, we will just present the original material in
the abstract,” says Dr. Corral.
Darlene hurriedly left the room.
Questions:
1.
2.
3.

Is there any questionable behavior here?
Elaborate on the underlying theme in research ethics?
What are the options for each of the players if the data remain the same?

Case: Transhumans
It’s a short time in the future, say 2020. You have been studying brain processing in hopes of
enhancing the cognitive capacities of patients with Alzheimer’s disease and those who are mentally
retarded. You have just discovered a way of increasing the brain’s memory capacity by 100% and
it’s processing speed two fold using the daily administration of 2 pills. You are overjoyed except for
the fact that you know what happened when lesser improvements in cognitive function were
introduced early in the 21st century. People started taking them to improve memory even though
there was no evidence that they worked in normal persons. It was a reminder of what happened with
steroids and growth hormone on physical performance in the 20th century. They became essential for
every truly competitive athlete.
Your finding is so central to thought that those taking the drug will thoroughly outstrip
everyone else that we might consider them to be transhuman. As you think about your discovery, you
can visualize a situation in which the transhumans begin to take over the resources of the earth, and
ultimately have no use for the “plain humans” they supplanted.
Questions:
1) What do you think as a scientist of this potential state of affairs?
2) Do you have any responsibility as a scientist to consider the consequences of your work
when you think of what to do with your findings?
3) Science as a discipline deals with major technological developments including:
a. Nuclear power and bombs
b. Recombinant DNA technology

c. Totipotential embryonic stem cells
d. Reproductive technologies using genetic manipulation
e. The Internet
Is it appropriate to allow the political process to determine who will make the critical decisions about
the use of scientific advances?

Case: The Real Thing
Eckhard and Wimmer demonstrated the complete synthesis from oligonucleotides of the cDNA of
poliovirus, from which infectious virus could be produced. They published these results in Science.
Cello et al demonstrated that the production of the active virus could be carried out from scratch –
one could say that a form of life was created. This received a lot of press play.
There was considerable criticism of both the authors and Science for publishing material that might
be of use to terrorists. A number of congresspersons filed a resolution criticizing the publication.
Although, in this case the virus is tiny and available, the method expensive and unwieldy, and the
infectiousness quite limited, there is no doubt that by appropriate genetic manipulation, with enough
money, agents like smallpox and anthrax could be produced by scientists and their results published.
Scientists have social as well as individual responsibilities.
Questions: 1. How can we handle the inevitably increasing capacity to create dangerous life forms?
As individual scientists?
As a society?
As an international scientific community?

Case: Sloppy Lab work
Background: During the first year of graduate school, Tom has been taking courses and doing
laboratory rotations. While in Professor Allen's laboratory, Tom makes several exciting
observations. Professor Allen tells Tom that the results will be publishable in a major journal.
Part 1: When Professor Allen goes to write the manuscript a month later, she finds that Tom did not
record in his notebook the incubation medium and times for one group of experiments. Also, the
computer files where Tom thinks he saved the information were accidentally erased.
Questions:
1. Can Professor Allen still write the paper?
2. Would it make a difference if Tom said he could remember the details even though he didn't write
them down?
3. Would it make a difference if a technician working on the project said that he remembered even
though Tom could not?
Part 2: Professor Allen writes the paper, which is accepted for publication. Tom finishes his first year
and returns to Professor Allen's laboratory. He begins where he left off, but in two attempts he
cannot repeat the original finding.
Questions:

1. What should he and Professor Allen do about the paper assuming it has not yet been published?
2. What should they do if the paper has been published?
Part 3: Professor Allen receives a manuscript to review that contains experiments whose results
make clear why Tom has been unable to make further progress with his experiments.
Questions:
1. Can Professor Alan share this information with Tom?
2. What if the information was contained in a grant proposal?
Derived from Fred Grinnel

Case: Research Integrity
Jones is a highly successful entrepreneurial academic scientist. He occupies an
endowed chair that allows him to avoid teaching. His research team performs
brilliantly conceived studies with precision and completeness. His lab has made
many important contributions and he is consistently very well funded.
A graduate student is considering Jones’ lab for his Ph.D. and speaks to the
current trainees. They say that Jones is merciless, requiring 15-hour days for
months before the annual meeting abstract due date. He assigns projects without
regard to the trainee’s interests, has trainees compete with each other, unilaterally
determines authorship and first authorship in what appears to be an arbitrary
manner and deals with staff and trainees in a paternalistic and demeaning manner.
He personally spends little time with his trainees and shows little interest in their
lives. His usual comment is that research is extremely competitive and they had
better learn how to fend for themselves. His trainees almost invariably get excellent
positions after completing their degrees with him.
QUESTIONS:
1. Does the investigator have research integrity? Intellectual honesty? Defend
your answer.
2. If you were the student, would you select his lab? Defend your answer.

3. The department chair and dean know all about this lab chief’s behavior and
have never discussed it with him. What responsibilities does the administration have
in relation to Jones’ behavior? Defend your answer.

Case: Sharing in the Laboratory Setting
Al Glantz has recently completed a successful thesis defense and is planning for his move across the
country to his new laboratory. He arranged a meeting with his mentor and lab chief, Calvin Jones.
Al:
I’m really grateful for your support over these five years. I learned a great deal. The lab
environment was terrific and your recommendation, I’m sure, was instrumental in my obtaining
such a promising post-doctorial fellowship.
Prof. Jones:
Well, you’re one of my best trainees ever and I’m proud of your accomplishments
and have great expectations for you as a scientist.
Al:
That’s great. I thought that this would be a good time to review some housekeeping details
so that I can use my remaining time in the lab most productively.
Prof. Jones:

That’s a great idea. What do you have in mind?

Al:
Well, I need to write a new investigator proposal to the NIH and I want to continue the work
I’ve been doing here. I have some new ideas to pursue. In order to do that, I would like to utilize all
our unpublished results as background and preliminary results for the fellowship application and get
a letter from you supporting me and indicating that I will have access to all the DNA probes and
monoclonal antibodies I prepared for our projects here. Then I’ll really be able to get a good start. I
want to start on the grant right away. When I get that done, I will get back to completing the papers
describing our most recent results.
Prof. Jones:
I’m glad we had this chance to get together on this, because we must make plans for
your last three months. I would be happy to write you a good letter with regard to your grant
proposal. You have a right to describe anything you personally did as preliminary work but you
must not use other unpublished results from the laboratory unless they are accepted for publication
and you are a co-author.
If I were you, I would write up the papers first because as you know, the data belongs to the
lab and when you’re gone, if the papers aren’t submitted, I’ll ask Fred to write them up and he’ll be
first author.
You will be able to take the monoclonals, cell lines and C-DNA probes that we send out but
you will not be able to take any irreplaceable materials. Finally, you are going to a competing lab
that shares materials poorly, so your ability to receive material from us will depend on reciprocity.
We have others here whose careers need to be built, you know.
Questions:
1. Was Prof. Jones being unfair?
2. Was Al expecting too much?
3. Was Jones statement consistent with NIH rules on sharing?
4. Who owns the data?

Case: Genetics of Psychopathic Behavior

Dr. Brain discovered that a combination of 3 genetic polymorphisms was present in 86% of people
who were criminally psychopathic. This combination of traits was present in 6% of the general
population. Utilizing PET scanning, he discovered responses to specific scenarios that correlated very
highly with criminal behavior. When the data were published, the investigators surmised that the 3
polymorphisms participated in brain development and when they were fully expressed they altered
brain structure and function so that distinction of right from wrong was impossible. They thought
that the combination of genetic testing and PET to elucidate the expression pattern attributable to
the genes might make it possible to determine in advance the chance of recidivism in convicted
criminals, that is to predict criminal behavior.
Shortly after publication Dr. Brain and team began to receive requests from prosecutors and
defense attorneys to work up their clients to prove that they did or did not have the career criminal
trait. Judges requested an evaluation before sentencing and parole boards also expressed interest.
Faced with fixed budgets, child services organizations wanted to screen troubled youths for
the recidivist tendency so they could spend less money on these “incorrigibles” and focus their
attention on those they might be able to help.
Questions:
1.
2.
3.
4.
5.

Is there a problem with the research?
Is there a problem with the reporting of the research?
The societal responses to the research could have been anticipated. What implications did
that have for Dr. Brain and his team?
What should Dr. Brain do now?
If there were a medication that could reverse the impetus toward antisocial behavior, would
that change the answers to any of these questions?

“The use of flawed or incomplete science, and the reliance on scientific predictions beyond what the
science is prepared to support, are exactly the kinds of concerns that should be foremost in the public
mind when contemplating the potential social impact of predictive technologies or techniques. It is
not just in courtrooms that prediction would have an impact, but also in schools, employment,
healthcare systems, government investigations, and in other ways that would dwarf usage by the
court system. The potential to pigeonhole, to discriminate, and to judge on the basis of test results
could result in substantially negative consequences, including the development of a “neuroscientific
underclass” denied access to education and other societal benefits on the basis of their neuroscience
test results. These concerns parallel the current dialogue around genetics, and some feel the public
dialogue around genetics may illuminate some of the promises and pitfalls that could accompany and
greater understanding of the brain.
Though a host of possible predications might be desirable (e.g. tendency to be honest, willingness to
follow authority, etc.), the potential for violence is of particular interest and significance. Prediction
of violence has already been the subject of neuroscience research, and it will probably continue to
interest science as well as the legal system. It is a predictive measure likely both to have tremendous
utility and to carry great risk of misuse; and it is likely to cut both ways in criminal law – in
mitigation and in marking someone as being predisposed to violence. While violent behavior will
probably never be predicted with complete certainty, the likelihood that techniques will be developed

to distinguish those more likely or even very likely to react with violence seems quite enough that
those techniques be considered for future research and public discussion.”
(“Neuroscience and the Law,” Professional Ethics Report. 2004: 17, p.2)
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