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PREFACE

Change is the watchword of our times. The pace of graduate studies has acceler-
ated, as less time is available for pursuing master’s and doctoral degrees. At the
same time, schooling is as demanding as ever, in the form of formal coursework
in scientific theory and practice. We hope that this textbook will make academic
life easier for graduate students.

The history of this book began in 2000 in a Norwegian national programme
for medical faculty studies leading to PhD degrees, which in part called for a
compulsory course for all students enrolled in doctoral programmes at medical
faculties. The course covers a broad range of topics and now has been held sev-
eral times. Its curriculum comprises the basis of this book, which was first pub-
lished in Norwegian by Gyldendal Akademisk. This edition in English is a
revised and expanded version of the Norwegian edition.

There are several reasons for the broad range of topics included in the courses
and in this book. Doctoral studies should qualify the candidate for research as
well as for other professional pursuits requiring scientific insight, not least in the
basics of the research process, in both depth and breadth. Doctoral students at
medical faculties have a variety of backgrounds that may include undergraduate
studies in medicine, the natural sciences, the social sciences or nursing. Many of
these students may have gained only narrow scientific capabilities, so that even
after finishing their graduate studies, they will barely be able to work with or be
advised by colleagues other than those within their own narrow fields. Conse-
quently, it is essential that studies leading to a doctoral degree include schooling

in general scientific research, regardless of the specific discipline pursued.

XI



PREFACE

Entire books have been written on each of the topics treated in the chapters of
this book. Some of these books are referenced and listed under Further Reading
at the end of the chapters. But in our experience, few doctoral candidates read
professional books, mostly because the time allocated for studies is so short that
extracurricular reading is limited to journals at best. Hence, we believe that there
is a need for a book such as this one, comprehensive yet succinct.

This book is intended for students with various professional backgrounds.
Multidisciplinary communication and research cooperation are increasingly
important, so scientists in any one scientific community should be familiar with
and respect the traditions of other scientific communities. Simply put, this book
outlines the curriculum for doctoral candidates in medicine, but is also intended
for students in the biological and biomedical fields. We hope that it can give the
reader a broad scientific perspective. We believe that everyone in the medical and
biomedical sciences should know a little about all the topics of this book, and
that all should have deeper knowledge of topics relative to their disciplines.

We have tried to make the material easily accessible for a broad group of readers,
in part through including many examples. For instance, Chapter 11 on Statistical
Issues includes examples of statistical data analyses. We have made the data we
have used accessible online at http://books.elsevier.com/9780123738745. Along
with these data files, we have included some statistical tables. We chose the SPSS
statistical program package for presenting examples. Other application packages
could have served equally well.

ACKNOWLEDGEMENTS

We are grateful to Kristian Laake for compiling and editing the data files, tables
and software used in Chapter 11. We extend our thanks to Bruce Reed for his crit-
ical reading of the manuscript of Chapter 15 and for offering expert advice to
grant applications.

We gratefully acknowledge the translation and editing by M. Michael Brady. The
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for the constructive cooperation of the Gyldendal Akademisk editors, including
Editorial Director Thore Lie, Editor-in-Chief Torhild Bjerkreim and Foreign Rights
Manager Oliver Mgaystad, whose efforts resulted in our book becoming an inter-

national text.
Petter Laake, Haakon Breien Benestad and Bjorn Reino Olsen
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CHAPTER 1

PHILOSOPHY OF SCIENCE

Bjern Hofmann, Seren Holm and Jens-Gustav Iversen

Sciences provide different approaches to the study of man: man can be scruti-
nized in terms of molecules, tissues and organs, as a living creature, and as a
social and a spiritual person. Correspondingly, philosophy of science investigates
the philosophical assumptions, foundations, and implications of the sciences. It
is an enormous field, covering sciences such as mathematics, computer sciences
and logic (the formal sciences), social sciences, the natural sciences, and also
methodologies of some of the humanities, such as history. Against the backdrop
of the sweep of the field, this chapter comprises a brief overview of the phil-
osophical aspects salient to research in the medical and biological sciences.
Consequently, discussion is limited to the natural sciences (Section 1.1) and the
social sciences (Section 1.2). The formal sciences, such as logic and mathematics,
are not discussed.

1.1 PHILOSOPHY OF THE NATURAL SCIENCES

What do we mean when we say that ‘smoking is the cause of lung cancer’? What
counts as a scientific explanation? What is science about, e.g. what is a cell? How

do we obtain scientific evidence? How can we reduce uncertainty? What are the
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limits of science? These are only a few of the issues discussed in philosophy of the
natural sciences, which are to be discussed in this chapter.

Traditional philosophy of science

The traditional philosophy of science has aimed to put forth logical analyses of the
premises of science, and in particular the logical analysis of the syntax of basic scien-
tific concepts. In the following sections, the principal traditional issues concerning

reason, method, evidence and the object of science (the world) are discussed.

The glue of the world: causation

A pivotal task of the biomedical sciences is to find the causes of phenomena, such
as disease. However, what is the implication of saying that something is the cause
of a disease? According to Robert Koch (1843-1910), who was awarded the Nobel
Prize in physiology or medicine for finding the tuberculosis bacillus in 1905, a
parasite can be seen as the cause of a disease if it can be shown that the presence
of the parasite is not a random accident. Such random accidents may be excluded
by satisfying the (Henle—) Koch postulates:

o The organism must be found in all animals suffering from the disease, but
not in healthy animals.

o The organism must be isolated from a diseased animal and grown in pure
culture.

e The cultured organism should cause disease when introduced into a healthy
animal.

e The organism must be reisolated from the experimentally infected animal.

As became clear to Koch, these criteria are elusive. If such postulates are con-
sidered to be general criteria for something to be a cause in the biomedical sci-
ences, causation is unlikely.

Acknowledging that overly stringent criteria for causation minimize the chance
of identifying causes of disease, the British medical statistician Austin Bradford
Hill (1897-1991) outlined tenable minimal conditions germane to establishing a
causal relationship between two entities. Nine criteria were presented as a way to
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determine the causal link between a specific factor (such as cigarette smoking)

and a disease (such as emphysema or lung cancer):

o Strength of association: the stronger the association, the less likely the relation-
ship is due to chance or a confounding variable.

o Consistency of the observed association: has the association been observed by
different people, in different places, circumstances and times (similar to the
replication of laboratory experiments)?

o Specificity: if an association is limited to specific people, sites and types of dis-
ease, and if there is no association between the exposure and other modes of
dying, then the relationship supports causation.

o Temporality: the exposure of interest must precede the outcome by a period
of time consistent with any proposed biological mechanism.

o Biological gradient: there is a gradient of risk associated with the degree of
exposure (dose-response relationship).

o Biological plausibility: there is a known or postulated mechanism by which
the exposure might reasonably alter the risk of developing the disease.

o Coherence: the observed data should not conflict with known facts about the
natural history and biology of the disease.

o Experiment: the strongest support for causation may be obtained through con-
trolled experiments (clinical trials, intervention studies, animal experiments).

o Analogy: in some cases, it is fair to judge cause—effect relationships by analogy:
‘With the effects of thalidomide and rubella before us, it is fair to accept slighter
but similar evidence with another drug or another viral disease in pregnancy’

Hence, with regard to causality, these criteria are less pretentious than the Koch
postulates. Nonetheless, there are many cases where we might refer to ‘the cause of
the disease) but where the criteria do not apply. However, the Bradford-Hill cri-
teria admit that causation in the biomedical sciences is far from deterministic (as
in the Koch postulates), and that it is an amalgam of more general criteria.

However, if the causes of phenomena studied in the biomedical sciences are not
deterministic, what then are they? That is, what is the true nature of the causation
with which we deal? In the deterministic version of causation, we know both the
necessary and the sufficient conditions for an event. The Koch postulates require

that there are no cases of disease without the parasites, and there are no parasites
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without the manifestation of disease. As Koch realized when he discovered the
asymptomatic carriers of cholera, the requirement of both necessary and sufficient
conditions for causation is overly rigorous.

Whenever there is a necessary but not sufficient condition for an event, we do not
say that it causes the event. For example, having an arm is a necessary condition for
having an inflammation of it, but having an arm is not said to be the cause of the
inflammation. In this case, multiple factors are prerequisites for something happen-
ing, but no one of them alone is sufficient. There may be many necessary conditions
for an event that are not considered causes of it. Nevertheless, necessary conditions
are germane to causation, as without them, the event will not occur. Hence, neces-
sary conditions are relevant through their absence: we can eliminate tuberculosis by
eliminating one of its necessary conditions: Mycobacterium tuberculosis. It is also
important to notice that necessity can mean two different things. Necessity can
mean irreplaceability, that is nothing else than A could have resulted in B,! e.g. the
modification of the Huntington gene is the only thing that results in Huntington’s
disease, but necessity can also mean non-redundancy, that is when many things can
result in B, but one of these is A in combination with R and S (see Figure 1.1). In this
case A is non-redundant. A virus infection is a non-redundant condition for having
a cold, as there are many other conditions resulting in a cold, but when these are
absent, and you do not have a virus infection, you will not have a cold. Under those
circumstances, the virus infection is a necessary condiition for having a cold.

X \
A——————*B AandRandS —*B
Y
Irreplaceable Non-redundant
Figure 1.1 Two meanings of necessity

The situation differs when there is a sufficient but not necessary condition. For
example, when a person develops cancer after being exposed to ionizing radiation

known to be of the sort and strength that results in cancer, we tend to say that the

1. A s an irreplaceable condition for B, if and only if nothing other than A could have

resulted in B.
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radiation caused the cancer. The cancer could, of course, have been caused by
other factors (sufficient conditions) in the absence of the radiation. Nevertheless,
if a sufficient condition is present, we know that the event (the effect) will occur.
Hence, sufficient conditions for an event are said to be its causes. In contradistinc-
tion to necessary conditions, they work through their presence.

Another situation is when there are two factors that individually are insufficient
conditions for a certain event, but which together make an event occur. For exam-
ple, alone being stung by a bee or being hypersensitive to bee venom does not cause
an anaphylactic reaction. However, in certain circumstances, acting jointly, both
may be sufficient and necessary for an anaphylactic reaction, so both are said to
cause the event. In short, each of the factors is an insufficient but necessary part of a
sufficient and necessary condition for the event. Although we seldom find single fac-
tors that are both sufficient and necessary for events in the biomedical sciences, we
more often find cases where multiple factors together are sufficient and necessary.

Consider the scenario when a person drinks (a lethal dose of) poison, no anti-
dote is taken, the stomach is not pumped and the person dies. What is the cause of
death? Does the person die because poison is ingested, because no antidote is taken
or because the stomach is not pumped? Ingesting poison alone is not sufficient, as
many people drink poison without ensuing death (because their stomachs are
pumped). However, drinking the poison is part of a concert of conditions that are
jointly sufficient to cause death. Moreover, given this set of conditions and not
another set sufficient for death, drinking the poison was non-redundant: deaths do
not occur in such circumstances when poison is not drunk.

Accordingly, drinking poison is an insufficient and non-redundant part of an
unnecessary but sufficient condition for death. This is called an INUS condition
(Mackie 1974). It can be argued that many relationships in biomedical sciences,
regarded as causal, satisfy INUS conditions. Hence, causation is given by the condi-
tions of an event. If the conditions are both sufficient and necessary, if they are
jointly sufficient and necessary, or if they are INUS conditions, then one could
argue that they are causes. However, what about smoking and lung cancer: is smok-
ing an INUS condition for lung cancer? INUS accommodates the fact that not all
smokers develop lung cancer, and not all people with lung cancer have been smok-
ers. However, it requires a concert of conditions for which lung cancer follows when
smokers, but not when non-smokers, are subjected to them.
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Common to approaches defining causation in terms of sufficient (and necessary)
conditions is that they hinge on scientific determinism, that is, that complex phe-
nomena can be reduced to simple, deterministic mechanisms, and therefore in prin-
ciple be predicted. In the case of smoking being an INUS condition for lung cancer,
all the conditions are not known. Hence, we will have to assume the existence of
hidden conditions in order to retain determinism. The belief in unidentified con-
ditions, as well as the difficulty in explaining dose-response relationship, has
challenged sufficient component conceptions of causation (sufficient condition,
insufficient but necessary part of a sufficient and necessary condition, and INUS).

Rather than satisfying an INUS condition, we observe that smokers develop
lung cancer at higher rates than do non-smokers. This leads us to believe that
the increased probability of lung cancer among smokers is the causal link. This
represents a probabilistic approach to causation. The central idea in probabilistic
theories of causation is that causes raise the probability of their effects.

Despite their plausibility, probabilistic approaches to causation are challenged
with regard to how much a probability must be raised in order to become a cause.
We say that aspirin ‘causes’ Reye’s syndrome in children and that certain tampons
‘cause’ toxic shock syndrome, though the probabilities are low. Accordingly, it
becomes difficult to differentiate between causation and non-causal associations.

Moreover, some scientists are uncomfortable with the propensity of probabilistic
approaches to abandon determinism. Events are not determined as having occurred,
although there may have been (probabilistic) causes for them. This may frustrate the
aim of pursuing causality: circumventing certain events (disease) and promoting
others (symptom relief, health). In other words, if an event is not determined to have
occurred, then nothing can be part of a sufficient condition for it. Hence, some
would prefer to say that smoking is an INUS condition for lung cancer, although
we do not (yet) know the concert of conditions sufficient for its occurrence.

Another approach highlights that the presence or absence of a cause ‘makes a
difference’. This is expressed by counterfactuals: a counterfactual draws on the con-
trast between one outcome (the effect), given certain conditions (the cause) and
another outcome, given alternative conditions. C causes E if the same condition
except C would result in a condition different from E, when all other conditions
are equal (ceteris paribus). For example, ‘if I had taken two aspirins instead of just
a glass of water an hour ago, my headache would now be gone. A counterfactual
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conception of causation is considered to be more precise with respect to what dis-
tinguishes causation from mere association than the probabilistic approach, while
it avoids referring to hidden deterministic conditions. Counterfactuals can also be
probabilistic: ‘if I had taken two aspirins instead of just a glass of water an hour
ago, I would be much less likely to have a headache now. However, in practice it is
not easy to satisfy the ceteris paribus condition. The same individual cannot be
observed in exactly the same situation as both a smoker and a non-smoker.

It is important to notice that the different conceptions of causation are not
mutually exclusive. For example, a probabilistic approach does not exclude suffi-
cient conditions altogether; a sufficient cause is one that raises the probability of
its effect occurring to one. A counterfactual where a factor makes all the differ-

ence’ is equal to a necessary condition. (See Box 1.1 and Table 1.1.)

Box 1.1 Some criteria for causation

o Sufficient conditions for an event

o Insufficient but necessary part of a sufficient and necessary condition for
an event

o Insufficient and non-redundant part of an unnecessary but sufficient
condition for an event (INUS)

¢ Raised probability for an event (non-deterministic)

o Counterfactual: the condition (cause) makes a difference with respect to
the effect

Table 1.1 Conceptions of causation with regards to determinism

DETERMINISTIC CONCEPTION OF NON-DETERMINISTIC CONCEPTION
CAUSATION OF CAUSATION

Sufficient condition Probabilistic

Insufficient but necessary part of a sufficient Counterfactuals 2

and necessary condition
INUS
Counterfactuals 1

2. If C does not occur, E does not occur (sine qua non).
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Might the complications of causation be avoided by referring to explanations?
Might there be an imperative to find explanations of phenomena significant in
the biomedical sciences?

Scientific explanation

From the time of Aristotle, philosophers have realized that a distinction could be
made between two kinds of scientific knowledge; roughly, knowledge that and
knowledge why. It is one matter to know that myocardial infarction is associated
with certain kinds of pain (angina pectoris); it is a different matter to know why
this is so. Knowledge of the former type is descriptive; knowledge of the latter
type is explanatory, and it is explanatory knowledge that provides scientific
understanding of the world (Salmon 1990).

How, then, do we explain the phenomena studied in the biomedical sciences?
For example, how do we explain the change in haematopoietic cell growth in a
medium when its temperature changes? What criteria do we have for something to
be acceptable as a scientific explanation? The standard answer to questions such as
these is that we explain something by showing how we could expect it to happen
according to the laws of nature (nomic expectability) (Hempel 1965). The
haematopoietic cell growth is explained by the laws that govern haematopoietic
cell growth and the initial conditions, including the type of medium, the humidity
and the pressure. Accordingly, a singular event is explained if (a description of) the
event follows from law-like statements and a set of initial conditions.

When a phenomenon is explained by deducing it from laws or law-like state-
ments, the sequence of deductive steps is said to follow a deductive-nomological
model (DNM) that turns an explanation into an argument where law-like state-
ments and initial conditions are the premises of a deductive argument.

Deductive nomological model of explanation:

Premise 1: Initial conditions Type of medium, humidity, light,
temperature

Premise 2: Universal law(s) Laws of haematopoietic cell growth

Conclusion: Event or fact to be Greater growth due to temperature

explained increase
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In other words, we explain a phenomenon by subsuming it in a law. For this
reason DNM is often referred to as ‘the covering law model of explanation’. One
reason for the prominent position of DNM is its close relation to prediction. A
deductive-nomological explanation of an event amounts to a prediction of its
occurrence.

However, DNM incurs challenges. One is that DNM allows for symmetry. For
instance, certain conditions of a growth medium for cells (temperature, humid-
ity, light, etc.) can be explained by the growth rate of haematopoietic cells (in
this medium), given the same laws. We like to think that there is an asymmetry
between cause and effect (that is, what is considered to be a cause leads to an
effect, and not the other way round).

Moreover, if the biomedical sciences can provide explanations only when phe-
nomena subsume under deterministic laws of nature, then there are innumerable
phenomena that cannot be explained. For instance, we tend to say that lung cancer
can be explained by smoking, despite there being no strict law stating which smokers
will develop lung cancer. The answer to this objection is straightforward and
entails replacing deterministic laws with probabilistic statements. This engenders
the deductive—statistical model (DSM) of explanation, which has the form:

Deductive statistical model of explanation:

Premise 1: Initial conditions Having sinusitis

Premise 2: Statistical laws Taking antibiotics probably leads to
recovery

Conclusion: Event or fact to People taking antibiotics will recover

be explained

DSM is a version of DNM that supports explanations of statistical regularities
by deduction from more general statistical laws (instead of deterministic laws).
However, DSM cannot explain singular events, such as Mr Hanson recovering
from a sinusitis after taking antibiotics. DSM can only explain why people taking
antibiotics will recover (in general). In order to explain singular events in terms
of statistical laws, one may refer to the inductive—statistical model (ISM) of expla-

nation. Hence, ISM can explain likely events inductively from statistical models.
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Inductive statistical model of explanation:

Premise 1: Initial conditions Mr Hanson has sinusitis and
takes antibiotics
Premise 2: Probability (r) of event, The probability of recovery in

given 1 such cases = r =1

Induction: Event or fact to be explained ~ Mr Hanson will recover

Table 1.2 summarizes the traditional models of explanation, DNM, DSM and
ISM. Common to all the models is that explanations are arguments (deductive
or inductive) and that they are based on initial conditions and on law-like state-
ments, either deterministic or statistical (nomic expectancy). The standard form
of each such argument is:

Premise 1: Initial conditions

Premise 2: Law-like statements

Implication: Event or fact to be explained

Most explanations in the biomedical sciences appear to fall under these models.

Table 1.2 Models of explanations according to Salmon (1990)

LAWS SINGULAR EVENTS GENERAL REGULARITIES
Universal laws DNM DNM
Statistical laws ISM DSM

However, these models of explanation incur many challenges. One is that argu-
ments with true premises are not necessarily explanatory. For instance, if Hanson
takes birth-control pills and Hanson is a man (initial conditions), and if no man
who takes birth-control pills becomes pregnant (law), it leads deductively to the
conclusion that Hanson will not become pregnant. According to DNM, taking
birth-control pills then explains why Hanson cannot become pregnant, but it is
intuitively wrong, because the premises are explanatorily irrelevant.

As already indicated, DNM permits symmetry. For example, DNM enables us
to use plane geometry and the elevation of the sun to find the height of a flagpole
from the length of its shadow as well as predict the length of the shadow from the
height of the flagpole. However, as the length of the shadow clearly does not

10
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explain the height of the flagpole, DNM does not present a set of sufficient condi-
tions for scientific explanation.

These challenges with regard to relevance and symmetry have made some
philosophers of science argue that explanations should be based on causation: to
explain is to attribute a cause. According to such a causal model of explanation
(CM), one must follow specific procedures for arriving at an explanation of a par-

ticular phenomenon or event:

Compile a list of statistically relevant factors.
Analyse the list by a variety of methods.
Create causal models of the statistical relationships.

Ll .

Test the models empirically to determine which is best supported by the evidence.

However, these procedures revert to some of the challenges of causation.
Moreover, although it is intuitively correct that to explain a phenomenon is to find
its cause, it is not necessarily so. Indeed, David Hume (1711-1776) argued that cau-
sation entails regular association between cause and effect. Hume’s conception of
causation as regularities adds nothing to an explanation of why one event precedes
another. Accordingly, Bertrand Russel (1872—1970) claimed that causation ‘is a relic
from a bygone age, surviving, like the monarchy, only because it is erroneously sup-
posed to do no harmy’ (Russell 1959, p. 180). Defining explanation in terms of causa-
tion would enhance our ability to predict, but not to understand the phenomena
(Psillos 2002). Accordingly, explanation entails more than referring to a cause; it
invokes understanding, and thus, one could argue, it must include the laws of nature.

Hence, DNM, DSM and ISM, the principal models relevant to the biomedical

sciences, are but three of the many models for scientific explanation.

Modes of inference
The biomedical sciences tend to employ three modes of inference first set forth in
1903 by Charles Sanders Pierce (1839-1914): deduction, induction and abduction.

o Deduction entails inference from general statements (axioms, rules) to particular
statements (conclusions) via logic. If all people with type 1 (insulin-dependent)
diabetes are known to have deficiencies in pancreatic insulin production (rule),
and Mr D has type 1 diabetes (case), then Mr D has deficiencies in pancreatic
insulin production (conclusion).

11
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o Induction is inference (to a general rule) from particular instances (cases). If
all people observed with deficiencies in pancreatic insulin production have
the symptoms of type 1 diabetes, and the people are all from the general popu-
lation (that is, not selected subjects with other deficiencies causing the symp-
toms), we conclude that all people with deficiencies in pancreatic insulin
production have the symptoms of type 1 diabetes.

o Abduction infers the best explanation. When we make a certain observation
(case) we find a hypothesis (rule) that makes it possible to deduce (the con-
clusion). If Mr D has deficiencies in pancreatic insulin production, and all
people with type 1 diabetes have deficiencies in pancreatic insulin produc-
tion, then Mr D has type 1 diabetes.

The crucial aspect of deduction is whether the axioms hold, while both induc-
tive and abductive inference are knowledge enhancing (ampliative inference). In
induction we infer from some cases (conclusion) to the general rule, and in abduc-
tion there could of course be other rules that could explain what we observe; that
is, other explanations may be even better. Table 1.3 illustrates the differences

between these three modes of inference.

Table 1.3 Modes of inference

Deduction
All Fs are Gs (rule) All balls in this urn are red
All Ss are Fs (case) All balls in this particular sample are

taken from this urn

All Ss are Gs (conclusion)  All balls in this particular sample are red

Induction

All Ss are Gs (conclusion)  All balls in this particular sample are red

All Ss are Fs (case) All balls in this particular sample are
taken from this urn
All Fs are Gs (rule) All balls in this urn are red
Abduction
All Fs are Gs (rule) All balls in this urn are red
All Ss are Gs (conclusion)  All balls in this particular sample are red @
All Ss are Fs (case) All balls in this particular sample are

taken from this urn

12
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What science is about

The biomedical sciences are about this world and its biomedical phenomena.
However, what is this world? Many scientists find this question odd, even irrelevant.
We deal with viruses, cells, substances and the effects of interventions, and it is clear
to most of us that cells exist and that they more or less correspond to our theories.
However, in history there are innumerable examples of situations where convic-
tions of the reality of the entities of our theories, such as phlogiston (proposed by
the German physician and alchemist Johann Joachim Becher, 1635-1682), ether
and ‘cadaver poison’ (Ignaz Semmelweiss, 1818-1865), have been replaced by new
entities and new convictions. How can we be sure that the world is as our scientists
portray it, and how can we explain that our theories change?

Scientific realists hold that successful scientific research characteristically
enhances knowledge of the phenomena of the world, and that this knowledge is
largely independent of theory. Furthermore, realists hold that such knowledge
is possible even in cases in which the relevant phenomena are not observable.
According to scientific realism, you have good reason to believe what is written in
a good contemporary medical textbook because the authors had solid scientific
evidence for the (approximate) truth of the claims put forth about the existence
and properties of viruses and cells and the effects of interventions. Moreover, you
have good reason to think that such phenomena have the properties attributed to
them in the textbook, independent of theoretical concepts in medicine.

Consequently, scientific realism can be viewed as the sciences’ own philosophy
of science. On the other hand, scientific antirealism holds that the knowledge of the
world is not independent of the mode of investigation. A scientific antirealist
might say that photons do not exist. Theories about them are tools for thinking.
They explain observed phenomena, such as the light beam of a surgical laser. Of
course, the energy emitted from a laser exists, as well as the coagulation, but the
photons are held not to exist. The point is that there is no way we can know
whether the world is independent of our investigations and theories.

One may distinguish several levels of scientific realism. A weak notion of scien-
tific realism holds that there exists a real world independent of scientific scrutiny,
without advancing any claim about what it is like. A stronger notion of realism
argues that not only does the world exist independently of human (scientific)

enquiry, but the world has a structure which is independent of this enquiry.

13
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An even stronger notion of scientific realism holds that certain things, including

entities in scientific theories such as photons and DNA, exist independently of

humans and their enquiry of the world. Accordingly, the scientific realist claims

that when phenomena, such as entities, states and processes, are correctly

described by theories, they actually exist.

Realism is common sense (and certainly ‘common science’), as we do not doubt

that the phenomena we study exist independently of our investigations and theor-

ies. However, how can this intuition be justified? This is where the philosophical

challenges start. Three arguments justifying scientific realism may be advanced:

transcendental, high-level empirical and interventionist.

14

The transcendental argument asks what the world must be like to make science
possible. Its first premise is that science exists. Its second premise is that there
must be a structured world independent of our knowledge of science. There is
no way that science could exist, considering its complexity and extent, if the
things science describes did not exist (Bhaskar 1997). Hence, the argument rea-
sons from what we believe exists to the preconditions for its existence. Even
when science is seen as a social activity, how could this activity exist without the
precondition that the world actually exists? That is, science is intelligible as an
activity only if we assume realism. However, one premise of the argument is that
science expands our knowledge of the world and corrects errors. But how do we
know this? Furthermore, how can we reason from what we believe to exist to the
conditions of its existence? The answer is that we do so through thought experi-
ments. We could not think of the effects of certain microbiological events with-
out the existence of DNA. From this we argue that the existence of DNA is a
necessary condition for the microbiological events. But what guarantees that the
reason that we cannot think of the microbiological events without the existence
of DNA is not due to the limits of scientific imagination?

The high-level empirical argument contends that scientific theories are (approxi-
mately) true because they best elucidate the success of science. The best way to
explain progress and success in science is to observe that (1) the terminology of
mature sciences typically refers to real things in the world, and (2) the laws of
mature sciences typically are approximately true (Putnam 1981). However, this
is an abductive argument, where we argue from the conclusion (science has
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success) and the rule (if science is about real things, then it has success) to
the case (science is about real things). Abductive arguments are knowledge
expanding, and there may be other explanations that are better, but that are yet
not available to us.

o The interventionist argument holds that we can have well-grounded beliefs
about what is on behalf of what we can do (Hacking 1983). We can use inter-
vention to test whether the entities of our scientific theories exist. If a theoreti-
cally induced intervention does not work, it does not exist, but ‘if you can spray
them, then they are real’. Hence, you can test whether something is real. One
problem with the interventionist argument is that it is not robust with respect
to explanation. If you test whether ghosts are real by spraying ‘them’ with red
paint, you may conclude that ghosts are not real. However, how do you know
that this is the right method to show that ghosts are real? Could it not be that
red paint does not adhere to ghosts, whereas yellow paint does?

Scientific realism, which most scientists find common sense, is exasperatingly
difficult to justify. One could, of course, dismiss the whole question by arguing that
observable results are what matters, and whether entities of our theories, be it pho-
tons or arthritis, are real does not matter. However, at certain points a scientist may
reflect upon the nature of being (ontology) of the entities studied.

Scientific rationality

Rationalism is the position that reason takes precedence to other ways of acquiring
knowledge. Traditionally, rationalism is contrasted with empiricism, claiming that
true knowledge of the world can be obtained through sensory experience. In
antiquity ‘rationalism’ and ‘empiricism’ referred to two schools of medicine, the
former relying primarily on theoretical knowledge of the concealed workings of
the human body, the latter relying on direct clinical experience.

One might argue that the demarcation between rationalism and empiricism
remains relevant in clinical practice but not in science. There are many examples of
cases in which treatments established on rationalistic ground, such as ligation of
arteria mammaria interna as a treatment for angina pectoris, have been revealed
by empirical studies to be without effect (beyond placebo). Correspondingly,
established treatments induced from experience have been revealed to be without

15
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effect or even to be detrimental. However, modern biomedical scientists tend to
rely on rationality as well as on experience in their work. Hypotheses may be gen-
erated on rational grounds (the substance S should have the effect E because it has
the characteristics X, Y and Z), and theories are tested empirically, such as in ani-
mal models or in randomized clinical trials.

Nevertheless, the enduring rationalism—empiricism debate still seems relevant
in the biomedical sciences because there are limits to scientific methodology. There
may be ethical reasons, such as reluctance to use placebo surgery, which limits
empirical research, or there may be lack of knowledge with respect to mechanisms,
limiting a rationalistic approach, such as when we wish to test a substance that
appears to have promise in eliciting a desired effect, but for which we lack the
knowledge of why it should work.

Theory testing

The author of one of the most prominent Hippocratic writings, The Art (of medi-
cine), identified three challenges to medical treatment and research: (1) the
obtained effects may be due to luck or accident (and not intervention); (2) the
obtained effect occurs even if there is no intervention; and (3) the effect may not
be obtained despite intervention. In the terminology of causation, we are faced
with the challenges that the intervention is not a necessary condition (2) and not a
sufficient condition (3) for the effect, and that there may be a probabilistic rela-
tionship between intervention and effect or there may be other (unknown) causes
of the effect (1). Today, almost three millennia later, we still struggle with the same
kind of question: how can we be certain that our theories and hypothesis of the
world are true, given the large variety of possible errors?

The standard answer to the question is to put the hypothesis to an empirical
test according to the hypothetical-deductive method. The hypothetical-deductive
method is the scientific method of testing hypotheses by making predictions of par-
ticular observable events, then observing whether the events turn out as predicted.
If so, the hypothesis is verified (confirmed), and if not, the hypothesis is refuted
(disconfirmed, or falsified). The steps of the hypothetical-deductive model are:

1. State a clear and experimentally testable hypothesis.
2. Deduce the empirical consequences of this hypothesis.
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3. Perform empirical experiments (in order to compare their results with the
deduced empirical consequences).

4. If the results concur with the deduced consequences, one can conclude that
the hypothesis is confirmed, otherwise it is refuted.

According to the traditional interpretation of this model, hypotheses can be con-
firmed and scientific knowledge is accumulated through the verification of ever

more hypotheses (verificationism) (Table 1.4).

Table 1.4 Simplified comparison between the structure of verification and falsification

VERIFICATION

FALSIFICATION

1. Hypotheses
2. Deduced empirical

consequences
3. Experiments and
observations

4. Conclusion

Logical structure

A is better than B

If A is better than B, we must
observe that A gives better
results than B in the empirical
setting

We observe that instances where
A is used obtain better results
than B

The experiment confirms the

hypothesis

If p, then q

q
p (Confirming the antecedent)

B is better than A

If B is better than A, we must
observe that B gives better
results than A in the empirical
setting

We observe instances where
A is used obtain better results
than B

The experiment refutes the
hypothesis, and lends support
to the alternative hypothesis
(A is better than B)

If p, then q

not q

not p (Modus tollens)

However, as Karl Popper (1902-1994) showed, this approach cannot avoid the
challenges mentioned above. First, the verification of a hypothesis presupposes
induction, which is not warranted. Secondly, the logical form of the model is not
sound.

Moreover, Popper was critical of the early twentieth century lack of standard

criteria for establishing scientific truth, and of the corresponding trend to use
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(scientific) authority to decide what was true, which made it difficult to differen-
tiate science from other social activities. Popper’s radical turn was to avoid stating
explicit (authoritative) criteria for truth and to provide stringent procedures for
testing hypotheses. Furthermore, he broke with the ideal of final determination
of the truth, and provided a scientific knowledge base of non-truths (falsified
hypotheses). Scientific knowledge progressed through enlarging the graveyard of
falsified hypotheses. The method of refutation rather than that of verification
makes all truth provisional, conjectural and hypothetical. According to Popper,
experiments cannot determine theory, only delimit it. Theories cannot be
inferred from observations. Experiments only show which theories are false, not

which theories are true. (See Box 1.2.)

Box 1.2 Popper on ‘The success of refutation’

‘Refutations have often been regarded as establishing the failure of a scien-
tist, or at least of his theory. It should be stressed that this is an inductivist
error. Every refutation should be regarded as a great success; not merely a
success of the scientist who refuted the theory, but also of the scientist who
created the refuted theory and who thus in the first instance suggested, if
only indirectly, the refuting experiment.

Even if a new theory (such as the theory of Bohr, Kramers, and Slater)
should meet an early death, it should not be forgotten; rather its beauty
should be remembered, and history should record our gratitude to it — for
bequeathing to us new and perhaps still unexplained experimental facts
and, with them, new problems; and for the services it has thus rendered to
the progress of science during its successful but short life.

(Popper 1963)

Hypotheticodeductive method

In empirical fields, the hypotheticodeductive approach (see Figure 1.2) is used almost
daily, often without a thought. The control experiment is a typical example. Can a

possible effect or an absent effect have a trivial explanation? Might changes over time
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or in titrations of solvents produce effects, or might the cells have failed to respond
at all? Control experiments are included to rule out such trivial explanations.

In clinical research involving trials of new drugs, patients’ symptoms may be
strongly influenced by the treatment situation, and a placebo may cause an
effect. So, a placebo group is included to rule out (falsify) this hypothesis.
Correspondingly, tests are conducted double blind, to falsify the hypothesis that
the observed effect of a treatment is due to the expectations of the experimenter.

Correspondingly, statistical tests are performed to falsify the hypothesis that a
result is obtained owing to biased selection (as of patients). They include assess-
ment of whether recorded differences between groups are random. This is done by
setting up the contention of a null hypothesis H, that there is no difference
between the groups and thereafter assessing the probability for its being true. If
that probability is very small, the null hypothesis is rejected, which strengthens the
principal hypothesis that there is a real, not random difference.

A hypothesis must have testable implications if it is to have scientific value. If it
is not testable, and thus not falsifiable, then it is not science, as Popper contended.
The lack of adequate methods often hinders scientific progress, because limited
testability restricts what can be of scientific enquiry. Therefore, often, a new, more
powerful method propels science ahead. Suddenly, new research areas open up.
Outstanding instances include Kary Mullis’ development of the polymerase chain
reaction (PCR) in molecular biology, recognized by a Nobel Prize in 1993, and
the development of the patch clamp in neurobiology by Erwin Nehr and Bert
Sakmann, recognized by a Nobel Prize in 1991.

The development of hypotheses is closely associated with the development of
models and the planning of experiments. Many hypotheses can be shown to be too
imprecise and ambiguous to be rejected and consequently cannot be challenged as

Hypothesis

&_ogic
Test

—

Observations Implications

Figure 1.2 The hypotheticodeductive method
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Popper requires. Formally, there should be two alternative hypotheses that mutu-
ally exclude each other. Then, a decisive experiment should be done to distinguish
between them. If a hypothesis is falsified, this may lead to the development of new
hypotheses, which in turn can be tested.

Moreover, a hypothesis should have the power to explain. It should relate to
existing, generally accepted theoretical basis of the field. There must be good
grounds to reject established theories, such as an accepted law of nature. A theory
that flounders on the grounds of falsifying experiments may be defended by
its remaining adherents who contend that it puts forward ad hoc hypotheses.
Whenever newer observations so indicate, it is advisable to modify a hypothesis.
In fact, that is part of the scientific process. However, an ad hoc hypothesis differs
from a modified hypothesis in that it is not testable and often is more complicated
and consequently usually hinders rather than promotes scientific development.

Although falsification has become common ground in empirical biomedical
research, its strengths and weaknesses are not always appreciated. According to
Popper, a theory or hypothesis should be bold and far-ranging. Its empirical con-
tent should be high, that is, it should have great predictable power. Furthermore,
the hypothesis should be testable with a radical test. If the results from the empir-
ical test support the hypothesis, it is corroborated (but not verified); if not, it is
falsified.

Regardless of how influential Popper’s approach has been and still is in empir-
ical research in the biomedical sciences, falsificationism has been severely criti-

cized. Four challenges to it are frequently mentioned:

o First, when we falsify theories, we do not test their prospective robustness. We
only test them on past evidence.

e Secondly, a severe test is one that is surprising and unlikely on present evidence.
However, to set up a test that is unlikely, we base our knowledge on what is
likely, and in so doing we rely on induction. Accordingly, if one really defies
induction, there is no reason to act on corroborated theories or hypotheses,
because doing so would be induction.

o Thirdly, when we falsify a theory it is on behalf of empirical observations.
However, observational statements should also be fallible, and hence the falsifica-

tion of a theory may be erroneous (if the observational statements are not true).
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o Fourthly, Popper’s method can lead to falsification of robust and fruitful theor-
ies with high empirical content, such as due to errors in the test procedure. In
practice we do not falsify a potentially fruitful theory on the basis of only one
observation. That is, a theory that is not corroborated is not necessarily falsi-
fied. We design new experiments and ad hoc hypotheses to investigate or
explain the falsifying observation. Hence, in practice we falsify not single theor-
ies, but rather groups or systems of theories.

Aim of science: reducing uncertainty

The primary aim of science is to increase knowledge in order to explain, under-
stand and intervene. We need scientific knowledge to reduce our uncertainty. It
is convenient to differentiate among four kinds of ‘uncertainty’: risk, uncer-

tainty, ignorance and indeterminacy (Table 1.5).

Table 1.5 The modes of uncertainty

PROBABILITYOUTCOME KNOWN OUTCOME UNKNOWN OUTCOME
Known probability Risk Ambiguity
Unknown probability Uncertainty Ignorance

Risk is when the system behaviour is basically well known, and the chances of
different outcomes can be defined and quantified by structured analysis of mech-
anisms and probabilities. It is a task of science to find the outcomes of a given situ-
ation or intervention and its probability; for example, the outcome with respect
to survival rate (with respect to cardiovascular disease) when using statins prophy-
lactic for patients with type 2 (non-insulin-dependent) diabetes.

Uncertainty is characterized by knowledge of the important system parameters,
but not of the probability distributions. We may know the major outcomes of a
certain intervention, but we do not know their respective probabilities. There may
be many sources of uncertainty, such as uncertainty in reasoning: how to classify a
single case with regards to general categories. There may also be uncertainty in
biomedical theory, such as when all mechanisms in a certain field are not known in
detail, or because of multifactor causation. Moreover, diseases may be compli-
cated, and it can be difficult to know and understand all of their causes. In the case
of uncertainty the main task of science is to provide the probability distributions.
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Ignorance is the case when we know neither the outcomes nor their probabil-
ity distributions. The aim of science is, of course, to find both. However, this is
difficult, as we do not know what we do not know.

Even though we would be able to reduce all ignorance to uncertainty and all
cases of uncertainty to risk, we still might be subject to indeterminacy. It is not
always a question of uncertainty due to imprecision (which is assumed to be nar-
rowed by more research), but also a question of how we classify things according
to different properties or criteria. When we classify myocardial infarction accord-
ing to a set of clinical criteria, we will have a different perspective than if we clas-
sify it according to the level of troponin in the blood. Likewise, if we investigate
pain in terms of neural activity or according to a visual analogue scale (VAS), the
risk, uncertainty and ignorance may differ. Processes may not be subject to pre-

dictable outcomes from given initial conditions, owing to imprecise classification.

The empirical turn in philosophy of science

Although many of the challenges within traditional philosophy of science (as
discussed above) have been addressed, and progress has been made, interesting
and fruitful contributions have been fuelled through empirical studies of sci-
ences and scientists. Intimate empirical studies have revealed characteristic
social aspects of science. In particular, the norms and activities of scientists have
been shown to be basically similar to the norms and activities of other groups in
society (Stengers 2000).

The traditional philosophy of science has been theoretical and focused princi-
pally on the products of science, that is, knowledge and its conceptual precondi-
tions. The newer approaches are empirical and focus on the social processes of
science (and its interaction with material matters). A seminal and famous study of
scientific activity (Kuhn 1969) showed that knowledge is not accumulative and
that science does not develop in a linear manner. Instead, it evolves in an abrupt
way (scientific revolutions) with intervening quiescent periods.

Inspired by Kuhn’s paradigmatic conception of scientific progress and by
Wittgenstein’s theories on rule following and language games (Wittgenstein
2001), a series of science studies, termed the sociology of knowledge (SoK) move-
ment, emerged. The key issue is to show that science is a social activity that follows
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social patterns in the same manner as do other groups in society. The question of
how things are in the world cannot be addressed without the question of how the
social group comprising scientists conceives of these things. Things, be it photons
or DNA, cannot be attributed a role in our world independent of symbols and
meaning.

Hence, while the traditional philosophy of science had procedural criteria of
demarcating science from non-science, such as Popper’s criteria of refutation, SoK
applies social criteria. Whereas the normative aim of traditional science studies
was to free science from power inherent in the social structures among scientists
and in society, SoK strives to disclose power within the scientific society and to
emancipate.

In many respects, the key issue in the classical philosophy of science has been
the relationship between scientific theories and nature. In SoK the focus is on the
relationship between theory and culture. In what way do scientific theories reflect
social structures (instead of structures of the world)? Nevertheless, what appears
to be similar in both the traditional philosophy of science and SoK is the focus on
epistemological issues: in both cases the key question is what scientific theories
represent. In the first case they represent patterns in nature, in the second, they
represent social structures.

Later studies of science have tried to avoid this representational pattern. Their
empirical studies of science have investigated not only the relationship between
theories and the social processes and structures in science, but the scientific process
itself, including its material premises. How do scientists behave, and how do they
produce the facts of science? This may be called a processual approach (PA),
according to which science is the change, restructuring, making new, and stabiliz-
ing of things and theories. What characterizes the social process of science is an
interaction of methods, material, activities and processes, where negotiations lead
to stabilizing and generation of facts. When species of the Helicobacter pylori bac-
teria were found to be associated with gastric and peptic ulcers, scientific debate
ensued on the bases of the residing theories, and negotiations on behalf of con-
tinued empirical work confirmed that H. pylori is a key factor.

There is no question about what the theory represents (either nature or cul-
ture), but rather it is a question of negotiation between different scientific groups
with regard to what will be considered to compromise facts. Hence, according to
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the PA the issues are not the relationship between theory and nature/culture
(epistemological and representational), but what scientists regard and treat as real

(ontological and processual).

1.2 PHILOSOPHY OF THE SOCIAL SCIENCES

A significant part of the overall spectrum of healthcare problems comprises mat-
ters that principally are not biological. Should we wish to find why patients do not
take prescribed medicines, why wrong medicines are given in hospitals, or why it is
difficult to obtain fully informed consent for trials or treatment, we cannot search
for answers in human biological research, but instead must turn to the methods of
the social sciences.

So, it is essential to know the ways in which the philosophies of the social sci-
ences and the biological sciences differ, so that we do not erroneously use the cri-
teria of one area to judge another. In the social sciences, many different methods
are used, and there are various schools of theory. So, the discussion here com-
prises a brief introduction and does not cover the broad scope of methods and
schools of theory.

Interpretation, understanding and explanation

The social sciences differ from the biological sciences in two respects:

o they entail greater elements of interpretation that often enter into compilations
of data

e in many cases, a result is an understanding, not an explanation.

Explanation and understanding

The principal goal of inquiry in the biological sciences is to elicit explanations of
phenomena studied. One might, for instance, seek the cause of a particular mani-
festation of a disease.

Some projects in the social sciences also seek causal explanations of social
phenomena, but many seek instead an understanding. Understanding is a form
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of knowledge that enables us to know why a person or a group behaves in a par-
ticular way, why and how they experience a specific situation, how they them-
selves understand their way of life, and so on. We attain understanding through
interpretation.

The distinction between explanation and understanding was first expressed by
the German philosopher, psychologist and educator Wilhelm Dilthey (1833-1911),
who believed that these two ways of understanding the world were characteristic of
the natural sciences and the human sciences (Geisteswissenschaften), respectively.
However, the distinction between explanation and understanding is not as distinct
as many believe. Many theories of the social sciences include elements of both

causal explanation and non-causal understanding.

Interpretation

All content-bearing objects and statements can be interpreted. People express
themselves not just in speech, writing and deeds, but also in architecture, garden
design, clothing, etc. If, for example, we enquire into where and why institutions
for psychologically ill patients were built, we will find that the history reflects vary-
ing understandings of psychological illness. The architecture of the asylum is con-
tent bearing. However, here we will focus on the interpretation of texts and other
linguistic statements, as it is germane in the discussion of the theory of interpret-
ation, often called hermeneutics.

Interpretation may have many goals, but in general we seek to fathom the infor-
mation content of the content-bearing material. The various theories of interpret-
ation are based on differing concepts of the nature of content and how it should
be located. Is there content in a statement itself, in the thoughts of the person
making the statement, in the social structure in which the statement is made, etc.?
These differences are germane when analysing the validity of specific methods of
the social sciences, but are of lesser importance here in the general discussion of
interpretation.

The question of whether one obtains a true interpretation of a text is old. All
written religions have sets of hermeneutic rules for interpreting the content of holy
texts. For example, in Christian theology, biblical exegesis concerns interpretation
of the scriptures.
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In modern times, interest arose in the interpretation of secular statements, first
as part of literary and historical research, and then as a part of research in the
social sciences.

The goal of the various hermeneutic methods that have been developed is to
arrive at an understanding of content that can be defended as a valid, intersubjec-
tive understanding. That is, it is an understanding that can be substantiated and
discussed rationally.

As Popper pointed out, the elements of interpretation enter into all observations
and thereby into all forms of science. We lack direct access to the world ‘as it is’
through our senses. We always view the world through a theoretical filter, and all
observations are theoretically loaded. For example, when we say that the sun rises,
we reflect the influence of the old geocentric world view in which the sun circled
the Earth. And the ‘description’ that a pathologist gives of a histological prepar-
ation seen by microscope is to a large extent an interpretation based on theories of

cells, inflammation, etc.

The hermeneutic circle, understanding horizon and ‘double hermeneutics’

The hermeneutic interpretation of a text rests on individual parts as well as on the
understanding of each individual part related to the whole. Neither an individual
part nor the whole text may be interpreted without reference to each other. So,
interpretation is circular, the hermeneutic circle. In principle, this circle cannot
lead to certain closure, as we will never know whether a deeper analysis of the text
may change our interpretation of it. The problem of attaining valid, intersubjective
interpretation has long been and still is discussed, and optimistic interpretation
theoreticians speak of a hermeneutic spiral that implies that interpretation gets
better and better. At the pragmatic level, the problem of the hermeneutic circle is
less worthy of attention, as agreement on the meaning of a text usually can be
more easily attained.

The concrete interpretation is also influenced by the interpreter’s ‘horizon of
understanding, a concept from Wahrheit und Methode, the principal work of
German philosopher Hans-Georg Gadamer (1900-2002). Gadamer argues that
before I have begun a conversation with another person or begun to interpret a text,
I already have bias about them based on my horizon of understanding, a collective
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term for my world view. My horizon of understanding builds up throughout my life
and comprises my understanding of particular words, the connotations that particu-
lar words and concepts hold for me, and so on. For a resident of London, the word
‘city’ connotes financial affairs, while for people elsewhere, it simply connotes an
urban concentration of population. Two people engaging in a conversation may
believe that they have understood each other without actually having done so. Full
understanding is possible only when two conversing people have acquired each
other’s horizons of understanding (‘fused horizons’). Hence there may be a prob-
lem of interpretation, as in interviews in the social sciences, which often are too
short for the interviewer to understand the interviewee’s horizon of understanding.
Consequently, a vital part of the interview comprises an effort to find out how the
interviewee uses and understands words and concepts in the area being discussed.
Furthermore, English sociologist Anthony Giddens pointed out that within the
social sciences, research comprises a ‘double hermeneutics’ (Giddens 1976, 1990).
In reality, the social sciences research interprets interviewees’ interpretations of
their own understandings, and parts of their understandings arise through con-
cepts that they have acquired from the theories of the social sciences (such as the
Marxist concept of class or the incest taboo of psychology). Hence, there is a com-
plex interaction between the interpretations of the researcher and the interviewee,
which is why an additional level of interpretation often may be needed to focus
on how an interviewee’s self-image is affected by the theories of social science.
Consequently, an interviewee may be misunderstood if the interviewer does not

take such reflections into account.

Power, ideology and interests

Our interpretations of the statements and deeds of others are influenced by aspects
in addition to our horizons of understanding. The German philosopher Jiirgen
Habermas (1929-) pointed out that power, ideology and interests play leading
roles. Usually, we are not neutral or objective observers, but interpret according to
our power of position, our ideology and the interests we wish to further
(Habermas 1986).

In Habermas’ view, ideology is not restricted to political ideology. An ideology
is simply a set of assumptions that further the interests of a particular group in
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society. For example, the assertion that ‘an extensive hospital system is essential in
healthcare’ is an apolitical ideology that in addition to safeguarding the interests
of patients, furthers the interests of doctors and other healthcare professionals.

A difficulty with ideologies is that they are often concealed, as we neither are
aware that we have them nor know where they came from. So, behind our backs,
they influence our actions and our interpretations. Consequently, Habermas
maintains that the principal task for the critical social sciences is to identify pre-
vailing ideologies so we may be freed from them.

Validity

In the above, we have discussed problems widely recognized, that an interpret-
ation and the understanding that we attain through interpretation can never be ‘a
final truth’ concerning the meaning of a particular statement (unless the state-
ment is extremely simple). So, we are obliged to ask how we can judge the validity
of a scientific interpretation. The simple answer is that if a researcher has been
aware of these problems and has taken the best possible steps to avoid or avert
them (such as by trying to identify which ideologies and interests have influenced
the various elements of the research process), there are grounds to rely on the
interpretation; not because it is of necessity true, but because it comprises a well-

founded hypothesis without significant sources of errors in the research process.

Reductionism and emergence

Some biological researchers contend that there is no need for social scientific inter-
pretation because in the final analysis, all knowledge can be reduced to facts about
physical conditions. Social phenomena can be reduced to group psychology, which
in turn can be reduced to individual psychology, which in turn can be reduced to
neurology, which in turn can be reduced to cellular biology, and so on, until we
reach the physical level at which prevailing physical laws provide explanations for
all phenomena observed at higher levels. This view, called reductionism, is in
strong dispute.

So, here, it is crucial to distinguish between methodological reductionism and
general reductionism. In some research projects, methodological reasons may
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dictate the exploration of one or more factors that can influence the phenom-
enon of interest without indicating that other factors are unimportant. We have
no methods that can acquire data and at the same time investigate ‘the whole’
Of necessity, our attention must be focused on something more specific.
Methodological reductionism can be meaningful and necessary, even though we
refute general reductionism. If, for instance, we wish to examine a biological
relationship, it may be necessary to ignore an ancillary social relationship.
Conversely, if we examine a social relationship, it may be necessary to ignore a
biological relationship.

Methodological reductionism is itself straightforward, as long as the factors
that we examine are sensible. It becomes problematical only when a set of factors
is systematically excluded, such as by ignoring the correlation between poverty,
social deprivation and disease.

There are many arguments against reducing social phenomena to physics, two
of which are summarized here. The first problem confronting the reductionist is
that it is doubtful that individual psychology can be reduced to neurophysiologi-
cal processes. Dispute persists on the precise description of the relationship
between psychological phenomena and cerebral activity, and today we seem no
closer to solving the ‘mind-brain’ riddle than we were a century ago. If this link in
the reductionistic chain fails, reductionism as a whole cannot be carried out.

The other problem for the reductionist is that many social phenomena are
emergent, that is, they are socially not reducible as they occur at particular social
levels and have no meaning when reduced to lower levels (individual psychology,
neurology, etc.).

Paper money, for example, is an emergent social phenomenon. A £10
banknote has no value itself (unless you keep it for its portrait of scientist
Charles Darwin). It cannot be exchanged for gold or other objects of value at the
central bank. But it is integrated in social relationships that enable it to be
exchanged for goods or services worth 10 pounds. Otherwise, it is just a small,
rectangular scrap of paper.

Emergence at the social level also may be ascribed to a particular set of social
conventions or formalized laws. For instance, most societies have the institution
of marriage, but the concrete implications of being married and the social effects
of it vary from society to society. The human penchant to form pair relationships
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might be reduced to the biological level, but the concrete institution of marriage
in a particular society cannot be similarly reduced. However, it is clear that the
concrete, non-reducible institution of marriage affects human actions and con-
siderations, so a full description of these actions and considerations is possible
only on the social level.

If the antireductionists are right, scientific effort in the social sphere is useful,

and it may employ methods that differ from those applicable at lower levels.

Generalization

Generalizing statistics are often useful in research projects that use quantitative
methods. Whenever we take samples from a well-defined population, we express
the statistical confidence interval of the results and consequently permit their gen-
eral extension to other similar populations. In principle, that implies that results
from research conducted in the USA may be directly applicable to choices of treat-
ments in Norway. However, it is worth noting that such generalization of results is
acceptable only when we have grounds to assume that the populations are in fact
similar, as by assuming that there is no biological difference between Americans
and Norwegians.

Generalization may be used in much the same way in quantitative social sci-
ence research, but statistical methods cannot be used in research that is not quan-
titative. Does this imply that understanding attained in social science research
cannot be generalized? Were statistical generalization the only form of generaliza-
tion available, understanding could not be generalized. Yet there is a form of gen-
eralization that is not quantitative and is frequently used across all the sciences. It
is theoretical or conceptual generalization, sometimes called transferability. We
often generalize, not in exact numbers, such as the cure rate for a particular drug,
but rather within a conceptual or a theoretical frame of understanding. For
instance, when teleological explanations based on the theory of evolution are
used in biology, they rest upon a theoretical generalization of the theory of evolu-
tion, not upon a statistical generalization. Social scientific concepts and theories
may be generalized in the same manner.

In all forms of generalization, both statistical and conceptual, it is import-
ant to keep in mind that conditions change with time. Generalizations that
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once were valid can be rendered invalid if there are changes in the supporting
biological conditions, such as the resistance patterns in bacteria or the structures

of families.
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CHAPTER 2

ETHICS AND SCIENTIFIC CONDUCT

Seren Holm

As for the philosophy of science surveyed in Chapter 1, ethics and scientific con-
duct comprise a broad subject that is detailed in innumerable published works,
many larger than this book. Consequently, this chapter is at most a brief
overview of the aspects of ethics applicable to biomedical research. First, we
delimit the foundations for ethical assessments of research activities, then move
on to discuss the internal ethics of science and research endeavours, and finally
look at some specific forms of research misconduct including the fabrication of
data and results, false authorship, plagiarism and duplicate publication. The
‘external’ ethics of science, the obligations towards research participants and the

ethics of animal research, are discussed in Chapter 3.

2.1 A BRIEF INTRODUCTION TO ETHICS

Contemplations of ethics have a long history, going back (at least) to the pre-
Socratic philosophers in ancient Greece and are an equally venerable component
of all major religions. Yet, there still is no agreement on the nature of the correct
or best framework or theory for ethical analysis, although there is reasonable
agreement concerning the core of the disagreement and the viable contenders

for an acceptable ethical framework.
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It is, for instance, relatively clear that moral nihilism and moral relativism are
not viable options. Cultural relativism about morality is a fairly commonly held
position in public debate, essentially claiming that cultures differ in morality,
that these differences should be respected, and that morality cannot be discussed
across cultures. Although it is clearly a true description of the state of the world
that different societies have different moral commitments, cultural relativism is
unsustainable as a coherent moral position. If cultural relativism were true, criti-
cism of the moral judgements of people outside your own culture would be
nonsensical, universal human rights (even such rights as the right not to be tor-
tured) would be meaningless and it would be impossible to make sense of a
notion of moral progress (although most of us, for instance, believe that the abo-
lition of slavery is moral progress wherever it occurs).

Cultural relativism is seen as an attractive position, in part because two dis-
tinctions are not made. The first is between the claim that ethical values are uni-
versal (e.g. that harming people is wrong wherever and whenever it occurs) and
the claim that they are absolute (e.g. that you can never harm a person even to
actualize some greater good). The second is between inflexibility and context
dependency in the application of values. Many deem cultural relativism to be
attractive, because the ostensible alternative is that ethical values are absolute
and inflexible. But strictly speaking, a denial of cultural relativism only includes
the claim that ethical values are universal; they may well be non-absolute and
flexible in their application with sizeable scope for the importance of context. We
may, for instance, claim that respect for privacy is a universal value, while still
recognizing that the exact contours of such a right will and must vary between
societies. For instance, the shape of a right to privacy will depend in part on
whether the prevalent types of living accommodation are communal long
houses or individual flats.

Moral frameworks hold that values are universal yet permit leeway in applica-
tion. The principal differences of opinion in ethical theory are about whether
the basic level of ethical evaluation is evaluation of acts, states of the world or
people, and whether the rightness or goodness of an act is essential in the evalu-
ation of it. The three most often used ethical theories or frameworks are listed in
Box 2.1.
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Box 2.1 Ethical theories and frameworks
o Consequentialism

e Deontological ethics

e Virtue ethics

Consequentialism

Consequentialism is the simplest possible ethical theory. It holds that goodness
is primary and defines the right act as that which maximizes goodness. In think-
ing about an action, an agent should consider the various possible actions that
he or she could perform and then choose the one that maximizes the good con-
sequences. This is equivalent to choosing the act that maximizes the goodness of
the state of the world. What consequentialism repudiates is that the type of an
act matters in itself. That an act comprises lying should not matter in thinking
about whether to perform it, the only thing that matters is whether it has good
consequences. Different consequentialist theories differ in what they count as
good consequences, whether they claim that good consequences should be maxi-
mized, and what class of entities the calculation should include. The two first
differences between consequentialist theories often do not matter for practical
purposes, but the last difference can have significant implications. For instance,
it matters hugely for the ethics of animal research whether (some) animals are
included in the class for whom good consequences should be maximized.

The main criticism of consequentialist theories is that in some situations, they
can justify actions that most people think are wrong, for instance the sacrifice of
the interests (perhaps even lives) of a few research participants in order to gain
important scientific knowledge. This criticism has led to the development of a
variant of consequentialist theory called rule consequentialism. Rule consequen-
tialism claims that we should not consider individual acts in isolation but
instead should focus on the rules that will have the best consequences if fol-

lowed. A rule consequentialist might, for instance, contend that it makes sense to
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have a rule against lying, because following the rule maximizes good conse-

quences over time.

Deontological ethics

Deontological theories are in some ways the opposite of consequentialist theories.
According to deontological theories of ethics, the primary concern is whether an
act is right, not whether it has good consequences. An act of lying should not be
performed even if it has good consequences. Various deontological theories differ
in how actions are determined to be right and in how one should choose which of
two wrong acts to perform in a situation in which there is no right action.
Deontological theories fit well with our prereflective commitments to the belief
that there are some acts that are wrong in themselves (e.g. torturing newborn
children). The principal criticism of them is that they fail to explain why, for

instance, ‘white lies’ should be considered as seriously wrong as implied.

Virtue ethics

Virtue theory differs from consequentialism and deontology in that it focuses on
the person performing an act instead of on the act itself. According to virtue the-
ory it is possible to identify the set of character traits and motives that a morally
good person should possess (these are the character traits that are designated as
‘virtues’). The morally right action is the action that a virtuous person performs
and that flows from his or her virtues. The main criticisms of virtue theory are
that there is no consensus on a list of virtues and that the theory has difficulty
accounting for the fact that even morally evil people seem able to perform the

occasional good act.

2.2 SCIENTIFIC CONDUCT AND MISCONDUCT

Let us now consider the ethical obligations of scientists in their research activ-
ities. Clearly, we can derive sundry ethical obligations from the general frame-
work discussed above. All systems of ethics can, for instance, explain why lying
and other forms of dishonesty are problematic in most circumstances, and that
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deceiving others for your own gain is prickly. Similarly, all forms of ethical the-
ory find the exploitation of the powerless by the powerful problematic. This
clearly supports rules against well-known types of scientific misconduct, includ-
ing fabrication of data, plagiarism and false or gift authorship.

But perhaps we may derive better or more specific guidance on proper scientific
conduct from an analysis of the purpose and goals of the research enterprise. It is
clear from the analysis presented in Chapter 1 that there is no univocal and uncon-
tested definition of science or research. But most would accept that a core feature
of science is that it aims at producing publicly available, well-justified knowledge
achieved only through a long-term effort involving many different researchers and
research groups. Indeed, that view is corroborated in the famous remark that ‘we
see further because we stand on the shoulders of giants’ (although, as it has been
mischievously pointed out, we would also see further if we stood on the shoulders
of midgets); the original remark often is attributed to Isaac Newton, but seems to
have originated with Bernard of Chartres in the twelfth century.

If we accept this categorization of science as a goal-driven activity, it makes
sense to ask how the participants must act in order to achieve the goals of the
activity.

This question has been analysed extensively by philosopher Knut Erik Trangy
and by many sociologists, most notably Robert Merton.

Traney argues that scientific work is characterized by and requires three dif-
ferent kinds of norms (Trangy 1988, 1996), as listed in Box 2.2.

Box 2.2 Requirements of norms
o Internal norms
o Linkage norms

o External norms

All three guide scientific work, but in different ways. If scientific activity did
not interact with society at large, only the internal norms would be guiding. But
because there are varieties of interaction with society, linkage and external

norms also come into play.
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Internal norms

Within internal norms, we distinguish between epistemic norms that guide the
activity of each individual researcher, and social norms that guide the collabor-
ation between researchers and research groups in a scientific endeavour. In epi-
stemic norms, Traney includes truth seeking, testability, consistency, coherency
and simplicity, and in the social norms he includes openness, open-mindedness
and honesty. He argues convincingly that unless individual researchers and
research communities accept these norms and act in accordance with them, sci-
ence as an activity aimed at generating knowledge cannot succeed. Consequently,
these norms are mandatory. But they are not imposed from the outside; they arise

through the nature of scientific activity.

Linkage and external norms

Linkage norms include utility, fruitfulness and relevance and explain why society
permits scientists freedom of research, whereas ultimately external norms are the
limits society places on scientific conduct (e.g. in relation to research participants).
Evidently, there are significant similarities between the results of Trangy’s analysis
and those obtained by American sociologist Robert Merton. Based on studies of
scientists, Merton claimed that the scientific community was committed to a set of
norms denoted by the acronym CUDOS, for ‘Communism of knowledge’ (subse-
quently changed to ‘Communalism’ when ‘Communism’ became contentious),
‘Universality, ‘Disinterestedness’ and ‘Organized scepticism’ (Merton 1968).

Trangy’s analysis is significant because it provides a reason for labelling cer-
tain activities as problematic scientific misconduct, even if we believe that the
general ethical frameworks do not apply to science or scientific activity. Traney
shows that there are purely internal reasons related to the epistemic claims that
science makes.

2.3 MISCONDUCT AND WHY IT OCCURS

Scientific misconduct is generally regarded to be illicit, so it is difficult to assess
its general prevalence and to probe its specific instances. That said, available evi-

dence suggests that scientific misconduct is not rare.
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A recent American survey of 1645 clinical trial research coordinators found
that 21.5% had first hand knowledge of incidents of scientific misconduct dur-
ing the previous year (scientific misconduct was defined in accordance with the
US Office of Research Integrity (ORI) definition as: ‘Fabrication, falsification,
plagiarism, and other practices that seriously deviate from accepted standards
when proposing, conducting and reporting research’ (Office of Research
Integrity 2006, Broome et al. 2005, p. 264)).

A review in the UK conducted in 2000 looks at a variety of studies that seem
to indicate a frequency of serious misconduct in 0.5-1% of clinical research
projects (Evans 2000).

What triggers misconduct in science? In most cases, self-interest seems the
most plausible explanation. By operating outside the rules, it is easier to get
results and papers on one’s list of publications. In some cases, the psychological
basis apparently is more complex, but there is no cause to believe that the perpet-
rators are mentally ill or psychologically deranged.

An archetypal justification for misconduct was given by American researcher
Eric T. Poehlman before he was sentenced to 366 days in prison ‘because his
actions led to a loss to the government, obstruction of justice, and abuse of a
position of trust’ (Office of Research Integrity 2006, p. 1). On investigation by
the ORI he had been found to have falsified or fabricated data in at least 12 pub-
lications and 19 grant applications. Poehlman’s explanation of his conduct is

extracted in Box 2.3.

Box 2.3 Poehlman’s explanation

In a letter to Judge William Sessions, III, US District Court for the District
of Vermont, Eric T. Poehlman said he had convinced himself that it was
acceptable to falsify data for the following reasons:

‘First, I believed that because the research questions I had framed were
legitimate and worthy of study, it was okay to misrepresent “minor” pieces
of data to increase the odds that the grant would be awarded to UVM*
and the work I proposed could be done.
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‘Second, the structure at UVM created pressures which I should have,
but was not able to stand up to. Being an academic in a medical school
setting, I saw my job and my laboratory as expendable if I were not able to
produce. Many aspects of my laboratory, including salaries of the techni-
cians and lab workers, depended on my ability to obtain grants for the
university. I convinced myself that the responsibility I felt for these indi-
viduals, the stress associated with that responsibility, and my passion and
personal ambition justified “cutting corners”.’

‘Third, I cannot deny that I was also motivated by my own desire to
advance as a respected scientist because I wanted to be recognized as an
important contributor in a field I was committed to. (Office of Research

Integrity 2006, p. 5)

*UVM is the abbreviation for the University of Vermont at Burlington.

In addition to his prison sentence Mr Poehlman was debarred for life from

applying for or receiving federal research grants.

2.4 FABRICATION AND OTHER FORMS OF MISCONDUCT
AFFECTING THETRUTH CLAIMS OF SCIENTIFIC FINDINGS

Scientific misconduct is most serious when it affects the truth claims of scientific
findings, as it then undermines the cumulative nature of scientific work and
development and may lead to practical applications that are harmful to patients.

Fabrication — the invention of data — arguably is the most blatant form of mis-
conduct affecting truth claims. It ranges from the invention of all data reported
to the invention of some of it (for instance because of recruitment problems and
time constraints). It is not common, but it is not exceptionally rare either, espe-
cially when cases in which all data are fabricated are taken into account. Each

year, ORI records several cases of fabrication.
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A recent high-profile case illustrates the perils of fabrication and falsification.
Early in 2006, in Norway it was discovered that John Sudbg, a young yet prominent
researcher in the diagnosis, development and treatment of oral premalignant
lesions and carcinomas, had fabricated all data in an article published in October
2005 in the Lancet by himself and co-authors. Later investigations found evidence
of fabrication and falsification in a number of Sudbg’s previously published
papers, including some published in the New England Journal of Medicine
(University of Oslo 2006). Lancet editor Richard Horton called the case ‘the worst
the research world has seen’ (Aftenposten 2006), but that may be overstatement
due to the Lancet having been one of the journals that published Sudbg’s fraudu-
lent research. All of the papers were retracted. But because of the original and
high-profile nature of Sudbg’s ‘research’ it is likely that some of his ‘findings’ have
led to suboptimal treatment of patients.

Other types of misconduct in this category are suppression of unwanted results
or intentionally biased analysis of the data to obtain ‘desired’ results. Both lead to
misleading information in scientific records.

The same is true whenever researchers publish false or misleading accounts of
their methodology in order to slow down competing research groups. Even if the
research findings themselves are not affected, the deliberate introduction of
falsehoods into the scientific record is tantamount to misconduct.

Plagiarism

Plagiarism is claiming the work of another to be one’s own (see Box 2.4). In pub-
lications, plagiarism may be total, such as the submitting of copies or transla-
tions of papers previously published by others elsewhere (actually not rare), or
more limited, such as copying and pasting other people’s work into your own
papers either in their original form or slightly paraphrased. Ubiquitous word
processing and the Internet have made plagiarism easy and consequently com-
monplace. It is generally recognized that there is more plagiarism in university
student essays than there used to be. However, the ease of Internet searches has
simplified the detection of plagiarism, and several dedicated professional plagiar-

ism detection packages are now available.
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Box 2.4 Tom Lehrer on plagiarism
A verse of Lobachevsky, a song by Tom Lehrer (1928-):

I can never forget the day I first meet the great Lobachevsky.
In one word he told me secret of success in mathematics:

Plagiarize!

Plagiarize,

Let no one else’s work evade your eyes,
Remember why the good Lord made your eyes,
So don’t shade your eyes,

But plagiarize, plagiarize, plagiarize —

Only be sure always to call it please ‘research’.

The most prolific plagiarist of all times in biomedical research probably was
E.A.K. Alsabti, who worked in the USA, the UK and South Africa in the late
1970s. The complete extent of his plagiarism is not known, but he is suspected of
having plagiarized about 60 full articles (Lock 1996).

Another form of plagiarism is the theft of ideas. For instance, there have been
incidents when referees for journals have seen an interesting idea in a paper they
are refereeing and have set their laboratory to work on the idea while holding up
the refereeing process, so that they themselves can submit a paper based on the
idea before it is published.

One of the most prominent cases concerning scientific priority and potential
plagiarism was the dispute between Luc Montagnier and Robert Gallo over who
first isolated and identified the virus now known as HIV. Montagnier published
and submitted patent applications on tests for the virus first, but Gallo nonethe-
less claimed priority and managed to get the valuable US patent. Both researchers
denied the claim of the other and the dispute was only resolved when the then
presidents of the USA and France intervened to broker an agreement whereby the
two researchers agreed to be named as co-discoverers of the virus and to share the

patents. The case is well documented and there is little doubt that Gallo used a
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virus sample that he had obtained from Montagnier and essentially isolated the
same virus; see the papers by Prusiner, Montagnier and Gallo in a Science special
collection (Science 2002, Cohen 1993).

2.5 AUTHORSHIP ISSUES

Disputes about authorship are probably the most common of conflicts within
research groups. Bylines on papers have several functions within the scientific
community. They designate who was involved in a published work and accord-
ingly who should share the honour related to the findings reported. Because of
this significance, being an author plays a prominent role in employment, promo-
tion and grant-awarding decisions. Authorship thus functions as a sort of cur-
rency that can be cashed later in the researcher’s career. Hence, the frequency of
disputes is understandable.

The International Committee of Medical Journal Editors promulgates author-
ship rules aimed to minimize the number of disputes and to ensure that prob-
lematic forms of authorship can be clearly identified (reproduced in Appendix
1). Note that these rules primarily concern the biomedical sector; other sectors
may have different rules. The February 2006 version of the rules is summarized
in Box 2.5.

Box 2.5 International Committee of Medical Journal Editors rules of
authorship

1. Substantial contributions to conception and design, or acquisition of
data, or analysis and interpretation of data.

2. Drafting the article or revising it critically for important intellectual
content.

3. Final approval of the version to be published.

4. Authors should meet conditions 1, 2, and 3.

While
5. Acquisition of funding, collection of data, or general supervision of

the research group, alone, does not justify authorship.
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It is generally recognized that there are five main types of misconduct related
to authorship (see Box 2.6).

Box 2.6 Authorship issues

o Exclusion from authorship

o Gift authorship

¢ Authorship achieved by coercion

e Unsolicited authorship

o Refusal to accept responsibility as an author when other misconduct is
detected

Exclusion from authorship

Exclusion from authorship happens when someone who has contributed signifi-
cantly to a project and fulfils the criteria for authorship is not named in the
byline, although he or she so wishes (there is no requirement of listing contribu-
tors against their wishes). This happens most often to junior researchers, but can
also happen where a research group has split before publication. Unjustified
exclusion from authorship is tantamount to theft.

Gift authorship

Gift authorship is the case where someone who has not fulfilled the criteria for
authorship nonetheless is offered authorship. There are different scenarios in
which gift authorship might occur: it may be a swap: T’ll give you author status
on my paper if you give me author status on yours, it may be to gain the
endorsement of a famous name on a paper to help it through the peer-review
process; it may be a way to ‘improve’ the CV of junior researchers in a laboratory;
or it may be a way for a pharmaceutical firm to get a prestigious name on a

review essentially written by the company.
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Authorship by coercion

Authorship achieved by coercion commonly occurs when a senior researcher,
often the head of a laboratory, demands to be an author on all publications from
the laboratory, regardless of whether or not he or she has fulfilled the criteria for

authorship.

Unsolicited authorship

Unsolicited authorship is where someone is listed as an author without their
knowledge or consent. An example from the anonymous case records of the
Committee on Publication Ethics is given in Box 2.7.

Box 2.7 Paper submitted by a PR company without the knowledge
of the authors

‘A paper was submitted for which there were seven contributors, but no

corresponding author. The only identification of who had sent the paper

was an accompanying e-mail from a public relations company.

When contacted by the editorial office, the PR company confirmed that
the paper was to be considered for possible publication. The named con-
tributors were then contacted and asked whether they had given permis-
sion for their name to be attached to the paper, asked who was the
corresponding author, and also if they wished to declare any conflict of
interest.

This produced a very interesting flurry. One author said the paper had
been produced as a result of a seminar to which he and the other con-
tributing authors had been invited. He himself believed that he was sim-
ply giving advice to the drug company concerned, for which he had
received a fee. He believed that a misunderstanding had led the PR com-
pany to send the paper for review, but that he had no knowledge that they
had done so, and suggested that the paper be shredded.
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Another author telephoned to say he could remember very little about
it and certainly hadn’t seen the final document. A third author telephoned
in some distress, anxious that he might be accused of some form of mis-
conduct and had never thought that his involvement would lead to a
paper being submitted to a journal.

The most interesting letter of all was from the first named author who had
subsequently written an editorial for the journal that was fairly critical of the
drug concerned. The PR company who was acting for the drug company,
she said, had submitted the paper on her behalf without her knowledge.

(...)

The same company had previously published another article to which
they had put her name, but which she had not written. This author feels
very abused, particularly as she wrote to the PR company requesting that
they did not use her name again’

(COPE case 00/06)

Unsolicited authorship almost always also involves ghost authorship; that is,

the person who really wrote the paper is not listed as an author.

Refusal to accept responsibility

In accepting that one’s name appears in the byline of a paper, a person also
accepts responsibility for at least a part of its content. Yet, in many cases where
fabrication or some other forms of serious misconduct has been revealed in a
jointly authored paper, people who gladly were listed as co-authors suddenly
renounce responsibility for the paper. This is either in itself a form of miscon-
duct, or it points to earlier misconduct in accepting authorship without due

care, as in the revising of a manuscript for publication.

2.6 SALAMI, IMALAS AND DUPLICATE PUBLICATION

A final type of misconduct worth noting is the phenomena of salami and imalas
publication. Both terms were coined by Professor Povl Riis, the first chairman of
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the Danish national ethics committee, and were taken from salami, the highly
salted, flavoured Italian sausage that is usually served in thin slices, imalas being
salami spelled backwards (Riis 1995). Salami and imalas publication seek to
maximize the number of papers published from a given work done by reducing
each to the ‘least publishable unit. Salami publication involves carving up the
results of work done into the thinnest possible slices that can still be published.
Imalas publication is the sequential publishing of what are essentially the same
results, but with a few new data included in the analysis each time (e.g. publish-
ing results of a study with a planned recruitment of 100 people, after data on the
first 30 and 60 people have been generated).

Salami publication constitutes misconduct, because it makes it more difficult
for the users of the research results to gain an overview of the complete project.
An especially problematic type of salami publication is where a large trial is pub-
lished at the same time as parts of the trial are published (for instance, reporting
on the patients recruited in one of the participating institutions or countries). If
the link between the complete trial and the part is not made clear in the publica-
tions this may lead to double counting of the evidence in later reviews or meta-
analyses. Imalas publication leads to the literature being cluttered with interim
results, which again makes it more difficult to gain an overview of the definitive
results of a project.

The limiting case of imalas publication is duplicate or multiple publication of
the same research results as if they were new. In addition to the general effects of
imalas publication, this involves a direct deception of the second journal, as most
journals prohibit double publication. Duplicate publication is generally only
acceptable if the first publication is in an international journal and language and
the second publication is in a national language and journal, and the relation-

ship between the two papers is made clear.

2.7 THE INVESTIGATION AND PUNISHMENT OF SCIENTIFIC
MISCONDUCT

Scientific misconduct undermines the internal value system of science and tar-
nishes the external validity of scientific claims, so it should be minimized, like
other forms of crime.
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This means that allegations of scientific misconduct should be investigated
and that those found guilty of it should be punished. But who should investigate
and what punishment should be meted out?

Traditionally, scientific misconduct has been investigated by the institution
employing the researcher against whom allegations are raised. But such an
approach is problematic, because the institution is not a neutral or disinterested
party. It has interests in maintaining its reputation and in maintaining good rela-
tions with grant-awarding bodies. Previously such interests often led to the sup-
pression of allegations of scientific misconduct and the persecution of whistle
blowers, whereas more recently they have sometimes led to overreactions and
severe sanctions against researchers accused of misconduct before a case has been
fully and impartially investigated. Consequently, several countries have set up
non-institutional systems for investigating allegations of scientific misconduct.

An example is the Danish Committees on Scientific Dishonesty (DCSD),
upon which full information is available at http://danmark.dk/portal/page/pr04/
FIST/FORSIDE/UDVALGENE_VIDENSKABELIG_UREDELIGHED in Danish
and English. The DCSD is established by law as part of the Danish Research
Agency and consists of three separate committees for health sciences, natural
and technical sciences, and social and human sciences, respectively. An allegation
of misconduct can be made to these committees against researchers working at
Danish public institutions including universities or at organizations supported
by public funds. An initial investigation will be made and if the relevant commit-
tee thinks that there might be a case of misconduct an ad hoc investigative com-
mittee will be established consisting of members of the DCSD and experts in the
relevant area of research. At the end of the investigation, a determination is made
as to whether misconduct has occurred and if so its nature. This determination
is sent to the researcher’s employer(s) and to the journals in which the research
has been published. All investigated cases are reported anonymously in the
annual reports. The DCSD will also investigate cases where researchers who have
been publicly accused of misconduct seek to have their names cleared.

The DCSD has no formal punishments at its disposal when it has determined
that misconduct has taken place, but the American ORI has a range of sanctions
that it can impose on researchers or institutions when misconduct has been
proved. It can debar them from federal funding, most commonly for one to three
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years, but there have been lifetime debarments, and it can require that their
employer implements strict supervision even of senior researchers.

Journals are sometimes involved in the investigation of allegations of scientific
misconduct, especially whenever the journal is well resourced and where no
other organization is willing to undertake the investigation. The range of sanc-
tions available to journals is obviously more limited than those available to a
national body, but they include official retraction of papers, which will then also
be listed as retracted on databases such as Medline, refusal to publish more
papers by the same author and publication of the finding of misconduct.
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APPENDIX 1

Authorship rules, in: International Committee of Medical Journal Editors.
Uniform Requirements for Manuscripts Submitted to Biomedical Journals:
Writing and Editing for Biomedical Publication, February 2006 version.

[ILA Authorship and contributorship

IILA.1 Byline authors

An ‘author’ is generally considered to be someone who has made substantive
intellectual contributions to a published study, and biomedical authorship con-
tinues to have important academic, social, and financial implications. (1) In the
past, readers were rarely provided with information about contributions to stud-
ies from those listed as authors and in acknowledgements. (2) Some journals
now request and publish information about the contributions of each person
named as having participated in a submitted study, at least for original research.
Editors are strongly encouraged to develop and implement a contributorship
policy, as well as a policy on identifying who is responsible for the integrity of the
work as a whole.

While contributorship and guarantorship policies obviously remove much of
the ambiguity surrounding contributions, it leaves unresolved the question of
the quantity and quality of contribution that qualify for authorship. The
International Committee of Medical Journal Editors has recommended the fol-
lowing criteria for authorship; these criteria are still appropriate for those jour-

nals that distinguish authors from other contributors.

o Authorship credit should be based on 1) substantial contributions to concep-

tion and design, or acquisition of data, or analysis and interpretation of data;
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2) drafting the article or revising it critically for important intellectual con-
tent; and 3) final approval of the version to be published. Authors should
meet conditions 1, 2, and 3.

e When a large, multi-centre group has conducted the work, the group should
identify the individuals who accept direct responsibility for the manuscript (3).
These individuals should fully meet the criteria for authorship defined above
and editors will ask these individuals to complete journal-specific author and
conflict of interest disclosure forms. When submitting a group author manu-
script, the corresponding author should clearly indicate the preferred citation
and should clearly identify all individual authors as well as the group name.
Journals will generally list other members of the group in the acknowledge-
ments. The National Library of Medicine indexes the group name and the
names of individuals the group has identified as being directly responsible for
the manuscript.

e Acquisition of funding, collection of data, or general supervision of the
research group, alone, does not justify authorship.

e All persons designated as authors should qualify for authorship, and all those
who qualify should be listed.

e Each author should have participated sufficiently in the work to take public
responsibility for appropriate portions of the content.

Some journals now also request that one or more authors, referred to as ‘guaran-
tors, be identified as the persons who take responsibility for the integrity of the
work as a whole, from inception to published article, and publish that information.

Increasingly, authorship of multi-centre trials is attributed to a group. All
members of the group who are named as authors should fully meet the above
criteria for authorship.

The order of authorship on the byline should be a joint decision of the co-
authors. Authors should be prepared to explain the order in which authors are
listed.

[ILA.2 Contributors listed in acknowledgements

All contributors who do not meet the criteria for authorship should be listed in
an acknowledgments section. Examples of those who might be acknowledged
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include a person who provided purely technical help, writing assistance, or a
department chair who provided only general support. Editors should ask
authors to disclose whether they had writing assistance and to identify the entity
that paid for this assistance. Financial and material support should also be
acknowledged.

Groups of persons who have contributed materially to the paper but whose
contributions do not justify authorship may be listed under a heading such as
‘clinical investigators’ or ‘participating investigators, and their function or con-
tribution should be described — for example, ‘served as scientific advisors), ‘critic-
ally reviewed the study proposal’ ‘collected data’, or ‘provided and cared for study
patients’

Because readers may infer their endorsement of the data and conclusions, all

persons must give written permission to be acknowledged.
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CHAPTER 3

ETHICS IN HUMAN AND ANIMAL STUDIES

Seren Holm and Bjorn Reino Olsen

3.1 INTRODUCTION

The focus of this chapter is on the basic principles of research ethics as it applies to
biomedical research with humans and on animals. It builds on the more general
introduction to goodness and ethics in science presented in Chapter 2.

Section 3.2 is concerned with human research ethics. It introduces the basic
principles of human research ethics, takes a closer look at two influential inter-
national regulatory protocols on human research ethics and discusses specific
problems raised (1) when research participants are unable to consent, (2) by the
use of placebos in randomized controlled trials (RCTs), and (3) by the use of
vulnerable research populations. It also considers the role of research ethics
committees (RECs). The controversial problems raised by research on embryos
or foetuses are not discussed, since they will be relevant to very few readers of
this book, and the discussion would require an in-depth analysis of the moral
status of embryos and foetuses (Harris & Holm 2003a). Human biomedical
research ethics is regulated by law or statutory regulations in most countries, as
well as at the international level, as discussed in Section 3.3. Although regulatory
details differ from country to country, the existence of international documents

with long histories has resulted in significant harmonization of the national
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regulations and an almost universal acceptance of certain research ethical prin-
ciples at the regulatory level.

Section 3.4 is concerned with animal research ethics and considers the justifica-
tion of animal research, the obligations to minimize animal suffering and the

question of whether certain species require specific protections.

3.2 BASIC PRINCIPLES OF HUMAN RESEARCH ETHICS

The basic principles of human biomedical research ethics are based on the socio-
logical view that the typical research project is characterized by the following fea-
tures listed in Box 3.1 (please note that this is not a claim that all projects share
these features, just that the typical project exhibits them).

Box 3.1 Characterization of the typical research project

o The research is aimed primarily not at the benefit of the actual research
participants but at gaining knowledge that will be of benefit in the
future.

e The participants possibly may be harmed by participation.

o The researchers are socially powerful, or at least more powerful than the
average participant.

o The researchers are those who know most about the project.

o The researchers have a personal interest in the success of the project.

o Participants may, in clinical research, depend on the researchers for their
continued clinical care in cases where the researchers also may be the

participants’ physicians.

This means that there is an asymmetry in power and knowledge and that the
participants are in a certain sense ‘used’ so that others (i.e. the researchers and
future patients) may benefit. Using people in this way is wrong unless they under-
stand that they are being so used and have agreed to participate (otherwise they

are truly research ‘subjects’). This follows from the more general ethical principles
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of respect for self-determination and respect for bodily integrity. There may be
circumstances where conscription for the common good is accepted, but biomed-
ical research is not usually seen as one of those circumstances (for arguments that
it should be or that there is at least a moral obligation to be a research participant,
see Evans 2004 and Harris 2005).

This analysis of the research context leads to three main principles of research
ethics listed in Box 3.2.

Box 3.2 The main principles of research ethics

o The potential harm to research participants should be minimized.

o Participation should be voluntary and based on an adequate under-
standing of the project.

o Participants should have an absolute right to withdraw from the study.

The second of these principles is then operationalized as a requirement for vol-
untary, informed consent, which can be parsed into four discrete elements listed in
Box 3.3.

Box 3.3 The elements of voluntary, informed consent
Information elements:

o full information given

o full information understood

Consent elements:

o consent ability (legal and actual)

e voluntarism (absence of coercion)

Exactly what constitutes full information is controversial, but as discussed in

Section 3.3, it is specified in some detail in international documents. Because of
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the centrality of informed consent in biomedical research ethics, all circumstances
where participants cannot give informed consent become ‘problem cases’ even if
they are not ethically problematic in any other way.

Like other societal activities, biomedical research is subject to general consid-
erations concerning social justice that impinge on the choice of how we should
select and recruit research participants.

3.3 INTERNATIONAL REGULATION

Let us look more closely at two significant and influential examples of inter-
national regulatory documents to substantiate the commonalities mentioned
above, to understand better the basic principles and to discuss some specific issues.
These documents are the Helsinki Declaration of the World Medical Association
(WMA) (Appendix 1) and the Oviedo Convention of the Council of Europe and
its additional protocol on biomedical research (Appendices 2 and 3; Appendix 2
contains the text of the relevant chapter in the Convention itself, and Appendix 3 is
the more detailed protocol).

Although the Helsinki Declaration is technically binding only on researchers
who are members of a medical association that is a member of the WMA, it has
nevertheless attained the status of an authoritative human rights document,
because it was one of the first documents in the area and because it has had signifi-
cant influence on how human biomedical research is regulated in most countries.

The Oviedo Convention is technically binding on those states that have signed
and ratified it, but it also will be used by the European Court of Human Rights as
an aid in interpretation in specific human rights cases even against European states
that have not ratified the Convention (Plomer 2005).

Consent

Both documents contain a specification of the information that should be given to
potential research participants (Table 3.1), and it is evident that both require sig-
nificant amounts of information to be given to prospective participants and fur-
thermore require that this information is understood. Hence, obtaining informed
consent to research participation is not a simple matter and is best understood as a
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Table 3.1 Comparison of Helsinki Declaration and Oviedo Convention

TOPIC

HELSINKI DECLARATION

OVIEDO CONVENTION AND ADDITIONAL PROTOCOL ON

BIOMEDICAL RESEARCH

Consent and
information —

basic rule

Article 22

In any research on human beings, each potential
subject must be adequately informed of the aims,
methods, sources of funding, any possible conflicts of
interest, institutional affiliations of the researcher, the
anticipated benefits and potential risks of the study
and the discomfort it may entail. The subject should
be informed of the right to abstain from participation
in the study or to withdraw consent to participate at
any time without reprisal. After ensuring that the
subject has understood the information, the physician
should then obtain the subject’s freely given informed
consent, preferably in writing. If the consent cannot
be obtained in writing, the non-written consent must

be formally documented and witnessed.

Article 13 — Information for research participants

1 The persons being asked to participate in a research project shall

be given adequate information in a comprehensible form. This
information shall be documented.

The information shall cover the purpose, the overall plan and the
possible risks and benefits of the research project, and include
the opinion of the ethics committee. Before being asked to
consent to participate in a research project, the persons
concerned shall be specifically informed, according to the nature
and purpose of the research:

i of the nature, extent and duration of the procedures
involved, in particular, details of any burden imposed by
the research project;

ii of available preventive, diagnostic and therapeutic
procedures;

iii of the arrangements for responding to adverse events or the
concerns of research participants;

iv of arrangements to ensure respect for private life and ensure
the confidentiality of personal data;

v of arrangements for access to information relevant to the
participant arising from the research and to its overall
results;

(Continued)
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Table 3.1 (Continued)

TOPIC

HELSINKI DECLARATION

OVIEDO CONVENTION AND ADDITIONAL PROTOCOL ON

BIOMEDICAL RESEARCH

vi of the arrangements for fair compensation in the case of
damage;
vii of any foreseen potential further uses, including commercial
uses, of the research results, data or biological materials;
viii of the source of funding of the research project.

3 In addition, the persons being asked to participate in a research

project shall be informed of the rights and safeguards prescribed
by law for their protection, and specifically of their right to
refuse consent or to withdraw consent at any time without being
subject to any form of discrimination, in particular regarding the
right to medical care.

Article 14 — Consent

1 No research on a person may be carried out, subject to the

provisions of both Chapter V and Article 19, without the
informed, free, express, specific and documented consent of the
person. Such consent may be freely withdrawn by the person at
any phase of the research.

Refusal to give consent or the withdrawal of consent to
participation in research shall not lead to any form of
discrimination against the person concerned, in particular

regarding the right to medical care.
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Persons
unable to

consent

24.

25.

26.

3 Where the capacity of the person to give informed consent is in

doubt, arrangements shall be in place to verify whether or not

the person has such capacity.

For a research subject who is legally incompetent, Article 15 — Protection of persons not able to consent to research

physically or mentally incapable of giving consent 1 Research on a person without the capacity to consent to research

or is a legally incompetent minor, the investigator
must obtain informed consent from the legally
authorised representative in accordance with
applicable law. These groups should not be
included in research unless the research is
necessary to promote the health of the population
represented and this research cannot instead be
performed on legally competent persons.

When a subject deemed legally incompetent, such
as a minor child, is able to give assent to decisions
about participation in research, the investigator
must obtain that assent in addition to the consent
of the legally authorised representative.

Research on individuals from whom it is not
possible to obtain consent, including proxy or
advance consent, should be done only if the
physical/mental condition that prevents obtaining
informed consent is a necessary characteristic of
the research population. The specific reasons for

involving research subjects with a condition that

may be undertaken only if all the following specific conditions

are met:

i

=34

i

=

ii

A%

the results of the research have the potential to produce real
and direct benefit to his or her health;
research of comparable effectiveness cannot be carried
out on individuals capable of giving consent;
the person undergoing research has been informed of his or
her rights and the safeguards prescribed by law for his or her
protection, unless this person is not in a state to receive the
information;
the necessary authorisation has been given specifically and
in writing by the legal representative or an authority, person
or body provided for by law, and after having received the
information required by Article 16, taking into account the
person’s previously expressed wishes or objections. An adult
not able to consent shall as far as possible take part in the
authorisation procedure. The opinion of a minor shall be
taken into consideration as an increasingly determining
factor in proportion to age and degree of maturity;
the person concerned does not object.

(Continued)
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Table 3.1 (Continued)

TOPIC

HELSINKI DECLARATION

OVIEDO CONVENTION AND ADDITIONAL PROTOCOL ON

BIOMEDICAL RESEARCH

renders them unable to give informed consent
should be stated in the experimental protocol

for consideration and approval of the review
committee. The protocol should state that consent
to remain in the research should be obtained as
soon as possible from the individual or a legally

authorised surrogate.

2 Exceptionally and under the protective conditions prescribed by
law, where the research has not the potential to produce results
of direct benefit to the health of the person concerned, such
research may be authorised subject to the conditions laid down
in paragraph 1, sub-paragraphs ii, iii, iv, and v above, and to the
following additional conditions:

i the research has the aim of contributing, through significant
improvement in the scientific understanding of the
individual’s condition, disease or disorder, to the ultimate
attainment of results capable of conferring benefit to the
person concerned or to other persons in the same age
category or afflicted with the same disease or disorder or

having the same condition;

—
=

i the research entails only minimal risk and minimal burden for
the individual concerned; and any consideration of additional
potential benefits of the research shall not be used to justify
an increased level of risk or burden.

3 Objection to participation, refusal to give authorisation or the

withdrawal of authorisation to participate in research shall not
lead to any form of discrimination against the person concerned,

in particular regarding the right to medical care.
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Emergency

research

26. Research on individuals from whom it is not Article 19 — Research on persons in emergency clinical situations

possible to obtain consent, including proxy or 1 The law shall determine whether, and under which protective
advance consent, should be done only if the additional conditions, research in emergency situations may take
physical/mental condition that prevents obtaining  place when:

informed consent is a necessary characteristic of i a person is not in a state to give consent, and

the research population. The specific reasons for ii because of the urgency of the situation, it is impossible to
involving research subjects with a condition that obtain in a sufficiently timely manner, authorisation from his
renders them unable to give informed consent or her representative or an authority or a person or body
should be stated in the experimental protocol which would in the absence of an emergency situation be

for consideration and approval of the review called upon to give authorisation.

committee. The protocol should state that consent 2 The law shall include the following specific conditions:

to remain in the research should be obtained as i research of comparable effectiveness cannot be carried out on
soon as possible from the individual or a legally persons in non-emergency situations;

authorised surrogate. ii the research project may only be undertaken if it has been

approved specifically for emergency situations by the
competent body;

iii any relevant previously expressed objections of the person
known to the researcher shall be respected;

iv where the research has not the potential to produce results of
direct benefit to the health of the person concerned, it has the
aim of contributing, through significant improvement in the
scientific understanding of the individual’s condition, disease
or disorder, to the ultimate attainment of results capable of
conferring benefit to the person concerned or to other

(Continued)
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Table 3.1 (Continued)

TOPIC

HELSINKI DECLARATION

OVIEDO CONVENTION AND ADDITIONAL PROTOCOL ON

BIOMEDICAL RESEARCH

Use of placebo  29. The benefits, risks, burdens and effectiveness of a

control

new method should be tested against those of the
best current prophylactic, diagnostic, and
therapeutic methods. This does not exclude the
use of placebo, or no treatment, in studies where
no proven prophylactic, diagnostic or therapeutic
method exists.

Note of clarification on paragraph 29 of the WMA

Declaration of Helsinki

The WMA hereby reaffirms its position that extreme

care must be taken in making use of a placebo-

controlled trial and that in general this methodology

should only be used in the absence of existing proven

persons in the same category or afflicted with the same
disease or disorder or having the same condition, and entails
only minimal risk and minimal burden.
3 Persons participating in the emergency research project or, if
applicable, their representatives shall be provided with all the

relevant information concerning their participation in the

research project as soon as possible. Consent or authorisation for

continued participation shall be requested as soon as reasonably
possible.

Article 23 — Non-interference with necessary clinical interventions

1 Research shall not delay nor deprive participants of medically
necessary preventive, diagnostic or therapeutic procedures.

2 In research associated with prevention, diagnosis or treatment,
participants assigned to control groups shall be assured of
proven methods of prevention, diagnosis or treatment.

3 The use of placebo is permissible where there are no methods of
proven effectiveness, or where withdrawal or withholding of
such methods does not present an unacceptable risk or burden.
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therapy. However, a placebo-controlled trial may

be ethically acceptable, even if proven therapy is

available, under the following circumstances:

— Where for compelling and scientifically sound
methodological reasons its use is necessary to
determine the efficacy or safety of a prophylactic,
diagnostic or therapeutic method; or

— Where a prophylactic, diagnostic or therapeutic
method is being investigated for a minor condition
and the patients who receive placebo will not be
subject to any additional risk of serious or
irreversible harm.

All other provisions of the Declaration of Helsinki

must be adhered to, especially the need for

appropriate ethical and scientific review.
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process that involves presenting both written and oral information, engaging the
person in reflection concerning the project, and allowing the person sufficient
time to make up his or her mind as to whether they want to participate. Only if this
process is completed successfully is the signature on the consent form a valid docu-
mentation of consent. In the design of the recruitment procedures for a specific
process, it is necessary to consider how much time this process will take, and allow
adequate time for it. Unless there is some medical necessity (i.e. treatment has to
start now and not tomorrow), potential participants should be given ample time
to make their decision, and should not be coerced into deciding here and now.

It is well known that informational materials often are written in complicated
language and are thus difficult to understand. In order for the average person to
understand these documents, they should be no more difficult to read than the
sports pages of a popular newspaper. Only when participants are exclusively
recruited among academics should academic-style informational materials be used.

Persons unable to consent

There are many situations in which prospective research participants are legally or
factually unable to consent, but here only three of these will be considered: research
on children, research on permanently incapacitated adults and research in the
emergency setting where the disease process has rendered a person temporarily
unable to consent (e.g. research on stroke or on cardiopulmonary resuscitation).
With regard to children who are not legally able to consent, the general rule is
that their parents or guardians can consent to research participation, if this is not
against the interests of the child. But then, no researcher should ask for a child’s
participation if it is against the interest of the child. Because children are seen as a
vulnerable and exploitable group, both Helsinki and Oviedo have restrictions on
what kind of research children can participate in (Table 3.1). It has been argued
that these restrictions are too narrow, since children are already moral agents and
we have no reason to believe that they do not want to help other people (Harris &
Holm 2003b). The counter-argument is that if the restrictions were less narrowly
defined, children will be exploited by more or less unscrupulous researchers.
Although children are legally unable to consent they can clearly have valid views
concerning whether or not they want to participate in a specific research project,
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and even if they are so young that we think they cannot form a valid opinion on
such a complex matter, they nevertheless need to know what is going to happen to
them during the research. It is therefore generally accepted that children should be
informed using age-appropriate informational materials and techniques. The
assent of older children should be sought and any refusal respected, even if the
parents want the child to participate.

Permanently incapacitated adults differ from children in that they often have
no legally defined proxy decision maker. They fall into two groups: persons who
have previously been competent and persons who have never been competent.
With regard to consent both groups are essentially in the same legal position as
children (we do not imply that they are actually comparable to children in any
other way). They cannot consent to research personally, but they may in some
instances be able to assent or refuse. Inclusion in the research can only take place
if there is a proxy who is legally authorized to give proxy consent to research, and
this proxy must make decisions based on an understanding of the best interests of
the incapacitated person. If the person has previously been competent, the proxy
can take account of the previously expressed wishes and values of the person, and
decide in accordance with these. Some countries allow competent persons to exe-
cute advance directives concerning their treatment that become operative when
the person becomes incompetent; these are usually limited to treatment but a few
countries allow advance directives for research as well.

In the acute case, it is very unlikely that there is a legally recognized proxy because
many legal systems only allow proxies to be appointed through a legal process after
the person has become incompetent, and even if there is an automatic legal pre-
sumption that for instance the spouse becomes the proxy, there may be no time to
contact the spouse before the patient has to be entered into the research protocol.
Requiring proxy consent may therefore completely block this kind of emergency
research or make it very, very difficult. This was for instance the case in the USA for
some years during the 1990s when the consent requirement was interpreted very
restrictively. But it is clearly important that research into, for instance, improvement
of cardiopulmonary resuscitation takes place. It is important that research ethics
does not become so protective of a specific group that it makes it impossible to do
research on their condition and its treatment and leaves them in what the Danish
research ethicist and co-drafter of the 1975 version of Helsinki, Professor Povl Riis,
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has called a ‘golden ghetto. This has been increasingly recognized in recent years
and exemptions from consent requirements for emergency research can now be
found both in Helsinki and Oviedo. As can be seen in Table 3.1, the exceptions in
Oviedo are considerably more narrowly drafted than the exceptions in Helsinki,
especially with regard to what kind of research that can take place without consent.

Randomized controlled trials

Specific problems arise in RCTs, especially with regard to the use of placebo in the
control group. If there is an effective treatment for the condition in question, if
this is not given to the participants in the control group, and if they would have
received this treatment if they were not in the trial, they are worse off than they
would otherwise have been by being trial participants (and we would know in
advance that everyone in the control group would be worse off).

A small detriment in well-being is probably something a research participant
can consent to (i.e. whether my ingrown toe nail is treated this week, or in two
weeks’ time if the randomization places me in the control group), but whether it
should be possible to consent to a potentially large detriment in well-being is more
controversial.

Helsinki contains what looks like an absolute prohibition of the use of placebo if
there is effective treatment available (Table 3.1), but this has been modified by the
explanatory footnote which seems to be more a change in position than an explan-
ation. The footnote’s second clause brings Helsinki in alignment with Oviedo and
allows what we could call low-risk or low-harm use of placebo, but the first clause
seems to allow even high-risk uses of placebo if it is necessary ‘for compelling and
scientifically sound methodological reasons’ It is difficult to see how this can be
ethically justified, unless the scientific question is so important that we truly
believe that participants should be allowed to sacrifice their own interests (and
maybe even themselves) in the interest of science.

A somewhat similar issue arises in some kinds of psychiatric research where it is
methodologically advantageous to have a long ‘washout period’ where the patient’s
ordinary therapy is stopped before the patient commences the trial medication.
This practice is ethically problematic if there is a significant risk of deterioration in
the washout period.
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A considerably more charged situation arises in those cases where placebo-
controlled research is carried out in a developing country by a research sponsor
from a developed country. Here the situation may occur that there is an effective
treatment for the condition in question, that everyone gets this treatment in the
sponsoring country, but that it is so expensive that no one gets it in the country
where the research takes place (this has been the case in a number of HIV/AIDS
trials). Would using placebo in the control group entail a breach of Helsinki or
Oviedo? (Note that Oviedo applies to this research if the sponsor is European
according to Article 29 of the additional protocol.) The answer to this question
hinges on the interpretation of whether ‘there are no methods of proven effective-
ness, to use the Oviedo formulation, is given a global or a local interpretation. Is
this condition satisfied if the method is not used here, or is it only satisfied if the
method is not used anywhere?

The reason that this question gets complicated and murky and the discussion
often heated is that it intersects with other controversial questions concerning the
relations between rich and poor countries (e.g. Do rich countries exploit the
poor? Do rich countries have an obligation to help the poor? Is sponsoring in
another country research that you would not allow at home, hypocritical or
expressive of double standards?) We may note that no one in the control group is
actually worse off in this scenario. Patients in the control group do not get effect-
ive treatment, but they would not have received it anyway if they had not been
research participants. It has been suggested that this makes the research accept-
able either on its own, or if the research results furthermore will benefit the com-
munity in which the research is carried out. There is, however, still no agreement

on this issue.

Vulnerable research participants

There are groups of research participants that are vulnerable to exploitation, not
because they are unable to give consent, but because they are institutionalized,
socially powerless or dependent on the researchers in some way.

For these groups the voluntarism of their consent becomes an issue and RECs
will often require specific justification of why such a group is chosen as the
research population and/or assurance that it will be made even more clear than
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usual that participation is purely voluntary and that it is acceptable to refuse and
that this will have no negative consequences.

Epidemiological and biobank research

It is evident that the model of research covered by biomedical research ethics is
derived from typical clinical research, but large-scale epidemiological research is
gaining in importance and it is increasingly combined with the analysis of biologi-
cal samples from large, structured sample collections (‘biobanks’). These projects
are often of very long duration, they may use data and samples collected for unre-
lated purposes, and the focus of the research may change during the life of the pro-
ject. This means that the ideal situation of full informed consent at the beginning of
the project becomes problematic. Suggestions for how this problem can be solved
include ‘broad’ or ‘unspecific’ consent and some form of recurrent consent. A
requirement for recurrent or renewed consent to new uses of old data and samples
clearly creates a significant burden on researchers, and such consents may be
impossible to obtain if the participants are untraceable or dead. This idea has thus
been strongly resisted by the research community. However, broad consent is not
unproblematic. The broader the consent is, the less valid it is. Have I really con-
sented to a given use of my samples, in the ethical sense of the term ‘consent’, if
I have consented to ‘any future use’ and the use is one that neither I nor the
researchers could envisage at the time of consent? In research ethics there is great
resistance to the idea that consent creates some form of contract between researcher
and research participant, but considering consent as constituting a contract is prob-
ably the only way to justify relying on broad consent.

It has also been suggested that epidemiological research on non-sensitive topics
may not require consent, because there is no possibility of harming the research
participants. However, this argument has not been universally accepted.

The role of research ethics committees

To ensure that the research ethics regulations are adhered to, researchers are

required to submit a research protocol including the relevant patient information

68



ETHICS IN HUMAN AND ANIMAL STUDIES

and consent forms to an REC [in some countries known as research ethics board
(REB) or institutional review board (IRB)] for approval before the project com-
mences. The REC will typically have both professional and lay members, and will
assess the scientific validity of the proposal, any ethical problems that the project
contains and the information and consent documents, and will decide whether
the project should be allowed to begin, or whether elements of it need to be modi-
fied. REC approval is a legal requirement in many countries and it is reinforced by
the requirement of most journals that they will only publish research that has
REC approval.

In some countries, RECs also have control functions concerning the actual
conduct of the research, that is, whether it is conducted in accordance with the

approved protocol.

Data protection, good clinical practice and other regulations influencing
biomedical research

Specific research ethics regulation is not the only kind of regulation that influences
the ethical conduct of biomedical research and the work of RECs. Most countries
have data protection laws that independently require consent for the collection
and processing of person-identifiable health data, except for official, statistical pur-
poses. It may also be necessary to obtain permission from the national data protec-
tion agency to store and process person-identifiable health data.

Some countries also have specific rules concerning the storage and use of
human tissue, and these again require explicit consent for research use in many
contexts.

The international Good Clinical Practice guidelines that apply to all research
performed to support registration of drugs or medical devices in the USA, the
European Union and Japan also require explicit, informed consent from all
research participants and approval by an independent REC.

This means that even if Helsinki and Oviedo suddenly disappeared there
would not be much difference in the basic ethical requirements for the conduct
of biomedical research on adult, competent human beings. Only the more spe-
cific rules concerning specific cases would be affected.
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3.4 THE ETHICS OF ANIMAL RESEARCH

The two basic problems in the ethical analysis of animal research are (1) whether it
is at all justifiable to use animals in research, and (2) the conditions under which it
is justifiable. It is immediately obvious that the standard justification for human
research will not work in the case of animals. Animals cannot consent to be
research subjects, and there is no way in which the animal can voluntarily take
upon itself the burdens that being a research subject entails (even in veterinary
research aimed at benefiting a specific species). Some argue that the use of animals
in research cannot be justified at all, since research infringes on the animal’s right
to life or causes animal suffering. It is highly controversial whether animals can
have a right to life, and if so who would have the obligation to protect that right. It
is, however, generally accepted that animals can suffer, that their well-being can be
negatively affected; it is very difficult to argue that animal suffering morally should
not matter at all. The main reason it is wrong to kick your dog is simply that it
causes the dog pain, not as Immanuel Kant seemed to believe, that it desensitizes
you. To the degree that animal research causes pain and other kinds of suffering,
we therefore need a justification for causing this pain. What is the good that out-
weighs the suffering?

The answer is that the good is the scientific knowledge and the future medical
benefits that flow from animal research. Although it is sometimes denied by ani-
mal rights activists, there is no doubt that animal research has been and continues
to be a necessary component of the long and complicated research processes lead-
ing to medical progress. But this is still not sufficient to provide a compelling jus-
tification for the practice of animal research. A further argument is needed to
show that the amount of animal suffering caused by research is justified by the
beneficial outcome (medical or veterinary progress). To make that assessment is
extremely complicated, partly because we have no good handle on estimating the
magnitude of the various kinds of suffering involved, that is, the animal suffering
caused and the human and animal suffering averted, and partly because it is difficult
to estimate the exact contribution of animal research to medical benefits.

The argument has so far been on the general level of biomedical research as
one, comprehensive activity. This means that even if we accept that animal

research is justified in general, we do not necessarily have to accept that every
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individual project involving animals is justified. There may well be individual
projects where the expected benefits do not outweigh the predicted suffering of
the experimental animals.

The official regulation of animal research therefore has two aims. First, to
ensure that the general level of animal suffering caused by animal research is
minimized; this is for instance the justification for requiring training and certifi-
cation of researchers and laboratory technicians and good housing conditions
for all laboratory animals. Secondly, to evaluate individual projects or broader
research plans to ensure that there is an acceptable balance between suffering
and benefit in each case.

Over the years, a consensus has emerged that a useful tool for reaching these
aims is the ‘“Three Rs” approach. Based on concepts initially developed by Russell
and Burch (1959), current definitions of the Three Rs are listed in Box 3.4.

Box 3.4 The ‘Three Rs’

o ‘Refinement: Improvement of all aspects of the lifetime experience of
animals to reduce suffering and improve welfare.

e Reduction: The use of fewer animals in each experiment without com-
promising scientific output and the quality of biomedical research and
testing, and without compromising animal welfare.

o Replacement: The use of methods that permit a given scientific pur-
pose to be achieved without conducting experiments or other scien-

tific procedures on living animals.
(Nuffield Council on Bioethics 2005)

Some countries now require researchers to specify how they have taken the
three Rs into account in their project planning.

Because considerations of animal suffering are so central in the standard
approach to animal research ethics, the most problematic category of research is

usually taken to be experiments where the animal survives for a long time in a
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state involving some suffering. In contrast, experiments where the animal is
anaesthetized, experimented upon and then painlessly killed are deemed to be
less problematic. Here it is important to note that a significant proportion of
short- and long-term toxicological studies that fall into the most problematic cat-
egory are legally mandated as part of premarketing testing of new chemicals and
pharmaceuticals.

A question that still causes controversy is whether there should be different
kinds of protection for different kinds of animals, and what the rational basis for
that increased protection is. For instance, some countries have had special cat-
egories for animals that are traditionally kept as pets, so that you could carry out
in pigs experiments that you could not carry out in dogs. Such special protection
for animals that we humans happen to like does not seem rationally warranted.
Whatever evidence there is suggests that pigs can suffer to the same degree as
dogs, and that they are probably more intelligent than dogs. A more rational
approach is to consider what kind of suffering an animal can experience based on
its cognitive abilities and species-specific lifestyle. Sentience is the basic criterion
for any kind of suffering, but there are other kinds of suffering than pain. Animals
that usually live in social groupings may suffer if housed in single cages, and ani-
mals that have higher cognitive capacities may (like humans) suffer from bore-
dom if housed in an unstimulating environment, or may suffer because of the
anticipation of pain to come. Different countries have operationalized these con-
siderations differently in their regulations, but a typical classification of increas-

ing protection would be:

Not protected:
e non-vertebrates (no specific protection because not believed to be sentient)
Increasingly protected:

o vertebrates (a few countries also protect cephalopods)

e mammals

e non-human primates

e great apes (many countries now prohibit or strongly discourage research on
great apes).
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A hierarchical list like this is clearly not sufficiently sensitive to all the many dif-
ferences between animal species, and it is therefore important that both researchers
and laboratory technicians are knowledgeable about the specific specie(s) they are
working with so that they can minimize species-specific suffering (e.g. animals that
have rooting as a normal behaviour should have rooting materials in their cages,
and animals that live in social groups should not be housed individually).

Animal research and other uses of animals

In most industrialized countries there are quite stringent rules concerning the use
of animals in biomedical research and about the breeding and housing conditions
of these animals. There is often a glaring inconsistency between these rules and the
rules, or absence of rules, concerning other human uses of animals. Whereas all
countries prohibit cruelty to animals, there is often very little enforcement of these
rules. Exotic vertebrates can be kept as pets without knowing anything about their
requirements for well-being. Mammals are used in dangerous sports where many
of them will suffer. One mammal can be used to hunt and kill another mammal
(no, we are not thinking about fox hunting in the UK, but about the activities of
domestic cats all over the world). And, perhaps most importantly in terms of num-
bers, farm mammals are kept under conditions that are much worse than the con-
ditions required for laboratory animals. It is worth considering whether animal
rights activists should not first target these other, much more problematic uses of
animals, before targeting animal experimentation. Even vegans may want to bene-
fit from progress ‘bought’ through the suffering of animals in biomedical research.
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APPENDIX 1

WORLD MEDICAL ASSOCIATION DECLARATION OF HELSINKI
ETHICAL PRINCIPLES FOR MEDICAL RESEARCH INVOLVING HUMAN
SUBJECTS

A. Introduction

1. The World Medical Association has developed the Declaration of Helsinki as
a statement of ethical principles to provide guidance to physicians and other
participants in medical research involving human subjects. Medical research
involving human subjects includes research on identifiable human material
or identifiable data.

2. It is the duty of the physician to promote and safeguard the health of the
people. The physician’s knowledge and conscience are dedicated to the fulfil-
ment of this duty.

3. The Declaration of Geneva of the World Medical Association binds the phys-
ician with the words, ‘The health of my patient will be my first consideration),
and the International Code of Medical Ethics declares that, ‘A physician shall
act only in the patient’s interest when providing medical care which might
have the effect of weakening the physical and mental condition of the patient.

4. Medical progress is based on research which ultimately must rest in part on

experimentation involving human subjects.
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In medical research on human subjects, considerations related to the well-
being of the human subject should take precedence over the interests of
science and society.

The primary purpose of medical research involving human subjects is to
improve prophylactic, diagnostic and therapeutic procedures and the under-
standing of the aetiology and pathogenesis of disease. Even the best proven
prophylactic, diagnostic, and therapeutic methods must continuously be chal-
lenged through research for their effectiveness, efficiency, accessibility and
quality.

In current medical practice and in medical research, most prophylactic, diag-
nostic and therapeutic procedures involve risks and burdens.

Medical research is subject to ethical standards that promote respect for all
human beings and protect their health and rights. Some research populations
are vulnerable and need special protection. The particular needs of the eco-
nomically and medically disadvantaged must be recognized. Special attention
is also required for those who cannot give or refuse consent for themselves, for
those who may be subject to giving consent under duress, for those who will
not benefit personally from the research and for those for whom the research is
combined with care.

Research Investigators should be aware of the ethical, legal and regulatory
requirements for research on human subjects in their own countries as well as
applicable international requirements. No national ethical, legal or regulatory
requirement should be allowed to reduce or eliminate any of the protections
for human subjects set forth in this Declaration.

B. Basic principles for all medical research

10.

11.

It is the duty of the physician in medical research to protect the life, health,
privacy, and dignity of the human subject.

Medical research involving human subjects must conform to generally
accepted scientific principles, be based on a thorough knowledge of the scien-
tific literature, other relevant sources of information, and on adequate labora-

tory and, where appropriate, animal experimentation.
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12.

13.

14.

15.

16.

17.
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Appropriate caution must be exercised in the conduct of research which may
affect the environment, and the welfare of animals used for research must be
respected.

The design and performance of each experimental procedure involving
human subjects should be clearly formulated in an experimental protocol.
This protocol should be submitted for consideration, comment, guidance,
and where appropriate, approval to a specially appointed ethical review com-
mittee, which must be independent of the investigator, the sponsor or any
other kind of undue influence. This independent committee should be in
conformity with the laws and regulations of the country in which the research
experiment is performed.

The committee has the right to monitor ongoing trials. The researcher has
the obligation to provide monitoring information to the committee, especially
any serious adverse events. The researcher should also submit to the commit-
tee, for review, information regarding funding, sponsors, institutional affili-
ations, other potential conflicts of interest and incentives for subjects.

The research protocol should always contain a statement of the ethical con-
siderations involved and should indicate that there is compliance with the
principles enunciated in this Declaration.

Medical research involving human subjects should be conducted only by sci-
entifically qualified persons and under the supervision of a clinically compe-
tent medical person. The responsibility for the human subject must always
rest with a medically qualified person and never rest on the subject of the
research, even though the subject has given consent.

Every medical research project involving human subjects should be preceded
by careful assessment of predictable risks and burdens in comparison with
foreseeable benefits to the subject or to others. This does not preclude the par-
ticipation of healthy volunteers in medical research. The design of all studies
should be publicly available.

Physicians should abstain from engaging in research projects involving human
subjects unless they are confident that the risks involved have been adequately
assessed and can be satisfactorily managed. Physicians should cease any inves-
tigation if the risks are found to outweigh the potential benefits or if there is

conclusive proof of positive and beneficial results.
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19.

20.

21.

22.

23.

24.
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Medical research involving human subjects should only be conducted if the
importance of the objective outweighs the inherent risks and burdens to the
subject. This is especially important when the human subjects are healthy
volunteers.

Medical research is only justified if there is a reasonable likelihood that the
populations in which the research is carried out stand to benefit from the results
of the research.

The subjects must be volunteers and informed participants in the research
project.

The right of research subjects to safeguard their integrity must always be
respected. Every precaution should be taken to respect the privacy of the sub-
ject, the confidentiality of the patient’s information and to minimize the
impact of the study on the subject’s physical and mental integrity and on the
personality of the subject.

In any research on human beings, each potential subject must be adequately
informed of the aims, methods, sources of funding, any possible conflicts of
interest, institutional affiliations of the researcher, the anticipated benefits and
potential risks of the study and the discomfort it may entail. The subject
should be informed of the right to abstain from participation in the study or to
withdraw consent to participate at any time without reprisal. After ensuring
that the subject has understood the information, the physician should then
obtain the subject’s freely given informed consent, preferably in writing. If the
consent cannot be obtained in writing, the non-written consent must be for-
mally documented and witnessed.

When obtaining informed consent for the research project the physician
should be particularly cautious if the subject is in a dependent relationship
with the physician or may consent under duress. In that case the informed
consent should be obtained by a well-informed physician who is not engaged
in the investigation and who is completely independent of this relationship.
For a research subject who is legally incompetent, physically or mentally incap-
able of giving consent or is a legally incompetent minor, the investigator must
obtain informed consent from the legally authorised representative in accord-
ance with applicable law. These groups should not be included in research
unless the research is necessary to promote the health of the population
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25.

26.

27.

represented and this research cannot instead be performed on legally compe-
tent persons.

When a subject deemed legally incompetent, such as a minor child, is able to
give assent to decisions about participation in research, the investigator must
obtain that assent in addition to the consent of the legally authorised repre-
sentative.

Research on individuals from whom it is not possible to obtain consent,
including proxy or advance consent, should be done only if the physical/men-
tal condition that prevents obtaining informed consent is a necessary charac-
teristic of the research population. The specific reasons for involving research
subjects with a condition that renders them unable to give informed consent
should be stated in the experimental protocol for consideration and approval
of the review committee. The protocol should state that consent to remain in
the research should be obtained as soon as possible from the individual or a
legally authorised surrogate.

Both authors and publishers have ethical obligations. In publication of the
results of research, the investigators are obliged to preserve the accuracy of
the results.

Negative as well as positive results should be published or otherwise publicly

available. Sources of funding, institutional affiliations and any possible conflicts of

interest should be declared in the publication. Reports of experimentation not in

accordance with the principles laid down in this Declaration should not be

accepted for publication.

C.

28.

29.
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Additional principles for medical research combined with medical care

The physician may combine medical research with medical care, only to the
extent that the research is justified by its potential prophylactic, diagnostic or
therapeutic value. When medical research is combined with medical care,
additional standards apply to protect the patients who are research subjects.

The benefits, risks, burdens and effectiveness of a new method should be
tested against those of the best current prophylactic, diagnostic, and thera-
peutic methods. This does not exclude the use of placebo, or no treatment, in



30.

31

32.
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studies where no proven prophylactic, diagnostic or therapeutic method
exists.!

At the conclusion of the study, every patient entered into the study should be
assured of access to the best proven prophylactic, diagnostic and therapeutic
methods identified by the study.?

. The physician should fully inform the patient which aspects of the care are

related to the research. The refusal of a patient to participate in a study must
never interfere with the patient—physician relationship.

In the treat