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Medical Ethics and
Statistics

Although the first topic most people consider when
ethics and statistics are mentioned is clinical tri-CAC002-

als (see Ethics), there are several other areas where
uncertainty raises ethical difficulties. Professional
codes of conduct, and the foundations of medical
ethics, discuss avoiding harm and providing bene-
fit. The existence of sound knowledge of what is
beneficial or harmful is largely assumed, but there
is often only limited information on the effects of a
medical intervention. Issues of uncertainty cannot be
avoided by professionals claiming to treat individu-
als, since knowledge based on some group of people
must be used in deciding what will be of benefit to the
person currently seeking treatment. Doctors cannot
behave ethically entirely individually, nor can they
treat patients as isolated individuals, except in a lim-
ited sense. Medicine and health care are too complex
to be within the understanding and control of one
doctor or one profession.

If health care professionals are to be able to behave
ethically, then they must discover what effects their
interventions have on a variety of people. Uncer-
tainty, and summarizing the characteristics of popula-
tions, are the territory of statistics. Statistics provides
the optimal methods for designing studies to gain
knowledge, and for making inferences from limited
empirical data [34]. So doctors and others need to
work with statisticians, and professional societies
need to ensure that some of their members have a
fairly good understanding of statistics.

Various questions are raised by basing health care
ethics on the seemingly uncontroversial statement
that “the professional must do what is best for the
patient”. I discuss criteria for judging what is “best”
in routine medical practice, normality, screening for
disease, epidemiologic research, and the communica-
tion of uncertainty these concerns to the guidelines or
codes of the American Statistical Association (ASA),
the Internation Statistics Institute (ISI) and the Royal
Statistical Society (RSS), [4, 41, 54]. I address cluster
randomized trials, ethics of medical research in devel-
oping countries and popular versions of uninformed
consent. I stray into areas of philosophy other than
ethics, since the moral status of many decisions and

actions in health care is related to political philoso-
phy, logic and the theory of knowledge.

Criteria of Excellence

Attempts to measure and define quality of life high-
light the complexity contained in the simple moral
command, “do what is best”. Statisticians are familiar
with having to choose from several possible criteria:
for example, an estimator might be unbiased but less
precise than a biased estimator. Health care requires
consideration of what one means by doing the “best”
for a patient, since one will have to choose between
methods that are most satisfying for the clinician to
use, economical enough to appeal to a manager, or
provide the patient with the best quality of life avail-
able to them. Mediating between different interest
groups means that it will often not be trivial to decide
what is best, and what data a statistician should col-
lect or analyze.

The attempt to avoid this complexity, by consid-
ering only how to treat the person now in the room
with me, fails, because few doctors would insist on
continuing to remove a splinter from a toe when
a person outside is choking to death. Furthermore,
most people are not isolated individuals with respect
to health care, because the cost of care is shared
either with a political unit such as a country, or
by a group defined by membership of a particular
insurance scheme. Often there will be environmental
influences on health, such as malnutrition, or expo-
sure to infection or pollution. Expenditure of effort,
time or money on one person will almost always
limit expenditure on another; skills acquired in treat-
ing one patient might benefit another. Finding out
what is best for patients will always involve observ-
ing relevant populations. The definitions of “relevant”
and “population” are often not made explicit in med-
ical practice, nor consciously related to the particular
economy.

Another potential source of confusion and conflict
is that the measurement of variables such as length
and quality of life might rely on different theories
of measurement [30], and be affected by beliefs
about some populations being “less worthy” than
others – consider the idea of restricting health care
for smokers. Most statisticians might agree that it is
wise to keep measures of quality of life simple, so
that the comparison of values is explicit, rather than
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averaging across incommensurate and contradictory
variables [20].

Normal: The Exaltation of Mediocrity

It is not clear whether statistics should be credited,
or blamed, for the development of the concept of
“normal”, and its use as a moral and evaluative cat-
egory. Social scientists began to use the Gaussian
distribution in the twentieth century, initially as a
model for the behavior of measurement errors, but
then to summarize measurements on living creatures
[28]. Most biostatisticians will have had requests for
help with establishing a “normal range”. The various
problems with reference ranges – a more appropriate
name – such as the choice of subjects used to choose
the range, are discussed in the textbook by Altman
[3]. If sufficient caution is not exercised in establish-
ing reference ranges, then considerable numbers of
people might be inappropriately treated, or alarmed.
Furthermore, the naive use of such ranges might lead
to people almost always being found to “need” treat-
ment: if a reasonably large number of tests is done,
then there will be a high probability that at least one
result will fall outside a reference range.

Very often, the major flaw in the use of reference
ranges is that the wrong question is being addressed.
Reference ranges are used to justify some action, such
as prescribing cholesterol-lowering diets or drugs.
However, the salient issue is at what level of a vari-
able there is good reason to intervene on the basis of
adequate evidence that the intervention will achieve a
worthwhile aim. The relevant goal must be reduction
in mortality or morbidity. To define high cholesterol
as such as an indicator of morbidity is to use a circu-
lar definition, which might create work and wealth
for doctors and industries but will not necessarily
improve health. In the case of cholesterol, it is not
clear that attempting to make a person’s blood lev-
els “normal” benefits him or her [25]. Attempting to
achieve “normality” might amount to maltreatment.

In mental health, the issue of appropriate reference
populations is particularly important. Many psycho-
logical tests are “standardized” using “normal” peo-
ple who are undergraduates, patients, or nurses. One
“evaluation” of a diagnostic questionnaire for depres-
sion claims that it is normal for women to be more
depressed than men [43]. Who would claim that it
is “normal” for more men than women to get lung

cancer? Within a science that is attempting to mea-
sure, say, the gravitational constant, it is reasonable
to wish to have one’s measurements clustering about
the mean. There is no obvious reason why the general
population should conform to some average, particu-
larly not to the tastes and habits of students or nurses.
To require this is at best a recipe for mediocrity, and
at worst a totalitarian definition of what ought to be.

Ethical and political philosophy includes debate
about what criteria should be used to judge the
morality of actions. The consequences of careless
thinking, and use of some, perhaps vague, idea of
“normal” as “what ought to be”, is nicely illustrated
by a satirical proposal to classify happiness as a
psychiatric illness [12]. Some of this careless thinking
might be helped by an unnoticed shift in the theory
of measurement from a representational theory in
physics to an operational theory in psychology [30].

Another aspect of treating a patient as a “normal”
member of a particular population that has disturbing
consequences arises from differences in compliance.
Since there is evidence that about 10% of patients
are excellent compliers, dose levels based on the
intention-to-treat analysis of trials will be levels CAI001-

such that most patients will actually take a therapeutic
dose. Excellent compliers will take a higher dose, and
therefore be at greater risk of side-effects. Although
a doctor might recognize a need to warn patients
of side-effects, it is difficult to predict which people
will be good compliers, and, simplistically, it is not
normal to take medication as prescribed. The dose
level set is thus, to some extent, set to benefit the
majority at the expense of the “best” patients. Any
claim to be treating a patient as an individual will
have limited accuracy. Since a doctor will never know
everything, and is unlikely to know about a patient’s
compliance, he or she must decide on a course of
action likely to benefit patients belonging to some
type or subgroup.

Observational and Epidemiologic
Research

I wish it were unnecessary to state that a study must
be scientifically sound in order to be ethical. Alt-
man claims that the ethical implications of unsci-
entific studies include the misuse of patients and
resources, and the consequences of publishing mis-
leading results [2]. Although the suggestion that the
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misuse of statistics is unethical has not been chal-
lenged, substandard design and incorrect analysis can
be seen in almost any issue of any medical jour-
nal. If Leaning’s claim, that editors are forced by
the Nuremberg code (the explicit statement occurs in
the Helsinki code) not to publish information that has
been unethically obtained, were true [44] and rigidly
enforced, then the size and number of biomedical
journals would be greatly reduced.

Informed consent is usually required to do the
main ethical work in clinical trials. The Nuremberg
code states that, for research involving human exper-
imentation to be ethical, “the voluntary consent of
the human subject is absolutely essential” [59]. The
Declaration of Helsinki (DH) also concentrates on
experimental research. Since observational and epi-
demiologic research are not experimental, in that the
subjects’ environment or treatments are not manip-
ulated by the researchers, the Nuremberg code and
its derivatives might be deemed irrelevant. However,
the RSS Code of Conduct asks that informed consent
is obtained, if possible, for all enquiries involving
human subjects.

The introduction of informed consent in epi-
demiology has been suggested in the European
Union (EU), but many UK biostatisticians and health
care professionals are opposed to this. To require
individual consent for each study would introduce
sufficient bias due to nonresponse to render the stud-
ies almost useless. The main argument for informed
consent regards individual privacy as the supreme
right. However, the community, including the indi-
vidual, is likely to benefit considerably from epidemi-
ologic studies of the origin and course of diseases.

Observational studies of the nonrandom introduc-
tion of innovative treatments, which some Bayes-CAB001-

ian philosophers advocate [64], evade, rather than
avoid, informed consent. The use of routinely col-
lected data relies on people’s consent to be governed.
For example, in the UK, people who have cancer can-
not refuse to have data on their illness sent to Cancer
Registries. Since the UK General Medical Council
(GMC) requires the informed consent of all research
subjects, it appears that consent is required to use
routine cancer data for research. In many instances,
some of the subjects on whom data are collected are
dead. One cannot get informed consent, and does not
need it, since there is no person whose privacy is
invaded. Is there even an ethical worry at all? Privacy
is safeguarded through anonymity.

Screening

The moral issues raised by population screening are
also inherently statistical. To assess whether the inci-
dence of a disorder is being reduced by a screen-
ing program, adequate statistical records of the pop-
ulation must be kept. This raises questions about
what moral framework one claims in order to jus-
tify surveillance of a population, and thus takes the
debate into political philosophy. There is also uncer-
tainty for the individual, because of the possibility of
false positives and false negatives.

The justification for screening depends on the
political framework one chooses to use, such as lib-
eral, paternalist or statist. Doctors usually use a pater-
nalistic definition. A liberal definition, based on a
right to the knowledge needed for self-determination,
is sometimes used by patients. Since one is con-
sidering people who are well, the justification must
rely on people’s consent to be governed; it cannot
rely on their becoming patients by asking for assis-
tance. Perhaps we think that people have a duty to be
enquiring both medically and socially. It is therefore
legitimate to require people to think of themselves as
“patients-in-waiting”, who must find out their state
of health, and make decisions on the basis of that
information. As mentioned above, the cost of health
care is usually shared by a group. The person who
chooses not to have screening, and later requires
lengthy and expensive medical treatment for a disease
for which screening was offered, arguably has caused
their group (society) to incur unnecessary costs. An
insurance-based system could demand submission to
screening, but a liberal democratic state can only ask
it. For this argument to have real force, one would
need to have good estimates of the sensitivity and
specificity, and of all the costs, so that the scope and
frequency of the program could be decided.

Instead of taking a statist view, one might take a
liberal or modernist stance, and argue that screening
does not give people more decisions than they can
make, but enhances their autonomy and makes them
better (happier rather than morally better) adults by
giving them more choices to make. However, people
who are very concerned about their health are often
labeled as “hypochondriacs”, i.e. ill. Of course, if one
uses “normal” as one’s criterion, then by requiring
most people to be anxious about their health, one
could almost eliminate the disease of hypochondria!
Most liberal philosophies consider society to consist
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of rational people, and so would require a different
justification for screening children, or those whose
reason is incapacitated.

A person accepting screening will have to make
decisions based on uncertain results. A Health Edu-
cation Authority leaflet on breast screening states
“. . . mammography is not 100% reliable”. In pre-
natal screening, false positives sometimes vanish
magically. The standard leaflet given out by general
practitioners in the UK mentions false negatives, and
quotes rates for Down’s syndrome and neural tube
defect (NTD). False positives are mentioned for the
first screening test, but not for the second. A recent
reference book [46] has a careful discussion of the
need to consider prognosis as well as diagnosis. How-
ever, in the section on NTD (pp. 10–16), the data sets
mentioned are rather small, and the prognosis is not
uniformly poor. After stating that ultrasound scanning
is preferable, because the sensitivity is “between 60%
and 90%” and “specificity is much higher”, a figure
illustrating a screening program is given that has no
false positives. Even with a sensitivity of 90%, given
the prevalence used, 0.2%, to get a ratio of one unaf-
fected to one affected fetus among those testing pos-
itive one requires a specificity of 99.8%. People who
debate the rights or wrongs of abortion for particular
conditions rarely frame the question “at what level of
probability is one justified in terminating a fetus?”.
Given the inherent uncertainty of prenatal diagnosis,
those who wish to endorse abortion in these circum-
stances should be willing to make statements such as
“if there is a 1 in 5 chance that the infant has NTD,
then it is acceptable to terminate her”.

For screening programs to be even minimally eth-
ical, under almost any political philosophy, the statis-
tics of screening must be available. In all cases,
sensitivity and specificity rates have to be esti-
mated. The popular assumption that the results of
tests, and hence diagnoses, are certain has to be
challenged. Careful research can reduce, but never
eliminate, uncertainty. The well-rehearsed recom-
mendations about careful design as well as correct
analyses apply also to screening.

Conveying Uncertainty in Diagnosis and
Prognosis

Since uncertainty is unavoidable, and decisions about
care have to be made, health care should be a fertile

field for decision analysis [32]. Uncertainty, in diag-
nosis or prognosis, is often dealt with by failing
or refusing to provide any information. Until quite
recently, parents whose child was diagnosed as hav-
ing cerebral palsy would not have been given accurate
information about the child’s likely survival, since no
such information existed [23].

Anecdotal evidence suggests that parents with
severely handicapped children would have been told
not to expect the child to live much beyond the age
of 10, although the median survival is about 20 [40].

To a patient with lung cancer or colon cancer,
the information about the median survival (“half of
people with the type of cancer you have live more
than x months”) is potentially very important in his
decisions. A study of gastroenterologists showed that
there is considerable variation across Europe in hon-
esty and respect of confidentiality with regard to
cancer [60]. The authors describe deciding whether
to be dishonest as a “typical ethical dilemma”, but
deciding whether to be dishonest requires a decision
about a temptation, not a decision about a principle.
Of course, the medical profession can be character-
ized as the only profession that debates whether to
tell the truth. To deny information that a consultant
should either know, or be able to access, is irrespon-
sible. The GMC’s guidance requires doctors to “give
patients the information they ask for or need about
their condition, its treatment, and prognosis”. It is not
clear how such a consultant could justify a claim that
the patient did not want the information that they have
requested. Attempted justifications include a concern
to protect the image of the profession, and a belief
that patients cannot cope with truth or uncertainty:
“professed uncertainty is in itself generally undesir-
able” [31]. In contrast, Bursztajn et al. [15] give an
enthusiastic account of the benefits of realizing that
we live in an uncertain world, and of accepting that
medical choices should acknowledge this explicitly.
Uncertainty is often regarded as a justification for
randomized controlled trials.

In communicating risk, “nondirective” counsel-
ing is commonly held to be desirable, and perhaps
ethically preferable to “directive” counseling or to
the doctor stating their own beliefs. A moral doc-
tor should convey uncertainty as clearly and impar-
tially as possible. Observations of obstetricians who
are responsible for counseling parents who require
information about amniocentesis [48] revealed that



CAM001-

Medical Ethics and Statistics 5

the same risk was described as high or low, depend-
ing on the topic: miscarriage or Down’s syndrome.
If the same risk is described in contradictory ways
in a session that is claimed to be nondirective, then
there is clear dishonesty. The Chief Medical Officer
has also recommended establishing a scale of uncer-
tainty to which the general public can relate, in part
because of a report in 1996, of increased risk of blood
clots for women taking particular contraceptive pills,
which received wide coverage in the media. The risks
associated with pregnancy were not given the same
prominence. In his presidential address to the RSS,
Smith suggested establishing a scale of risks [56].

In the debate about the moral superiority of
Bayes inference in assessing whether new treat-
ments are effective, philosophers on both sides show
a reluctance to acknowledge the reality of uncer-
tainty. In an article extolling randomization, Pap-CAR001-

ineau [52] makes a breathtaking leap from probability
to certainty: “. . . if it turns out that T makes no
probabilistic difference to R either among young peo-
ple, or among old people – then we can conclude
that T doesn’t cause R, . . .”. The emphasis is the
author’s, who appears to be unaware of the concept of
power. In arguing that randomization is unnecessaryCAR001-

because Bayes inference can adjust for all possible
confounding factors, Urbach [63] indicates his belief
in the lack of uncertainty in medicine, which no one
who is aware of, for example, the inaccuracy of death
certificates, or the limited accuracy of prediction for
survival, could espouse.

A Code of Statistical Conduct

The practice of evidence-based medicine is now
receiving much attention. Statisticians were urged by
the president of the RSS to work towards creating an
evidence-based society [54]. Risks and probabilities
are poorly understood in general, and “science”, an
ill-defined, but powerful concept, is often invoked in
debates about public safety and health. Irwin contends
that a consensual account of risks is often offered in
the name of science in order to deflect public con-
cerns [42]. By Irwin’s definition, statisticians (and
doctors) are not scientists, since they deal in uncer-
tainty (cf. [15]).

Obviously, in health, as in other areas, statisticians
can choose between articulating the beliefs of the
pontificating classes and silencing other concerns, or

holding the immensely unpopular position of empha-
sizing the amount and nature of uncertainty that is
inherent in all human culture (apart from pure mathe-
matics).

What should a statistician say to a person who
turns to them to ask “How long do I have to live?”
In medicine, doctors have traditionally insisted that
they alone are allowed to give or withhold informa-
tion about life-threatening conditions. A doctor might
prefer the statistician to withhold this information,
and refer the patient back to the doctor. But the statis-
tician might be well placed to answer the question,
and is encouraged to do so by the standards of various
statistical associations. There is no reason to assume
that statisticians are insensitive to people’s fears.

Guidelines for Statisticians

The ISI’s Declaration of Professional Ethics [41] rec-
ognizes the variety of settings in which statisticians
work, and the many branches of the discipline. The
Declaration is therefore an informative framework
of principles, not a set of regulations. Each principle
is followed by a commentary and bibliography. The
intention is that statisticians who consider departing
from the principles do so as a result of deliberation,
not ignorance. The principles are grouped into four
categories, with no category having priority: obliga-
tions to society, funders and employers, colleague and
subjects are considered.

Social obligations comprise considering conflict-
ing interests, including guarding against misuse and
misinterpretation of statistics; extending the scope of
statistics to benefit as large a community as possi-
ble; and pursuing objectivity with openness about
limitations. Obligations to paymasters require clarity
about roles and responsibilities; impartial assessment
of alternative statistical methods; no pre-emption of
outcomes, and safeguarding privileged information
while revealing the statistical methods and techniques
used. In return for respect for exclusive technical and
professional knowledge, statisticians must be honest
about the limits of their expertise.

The three obligations to colleagues described are:
maintaining confidence in statistics, transparency of
methods and knowing one’s own ethical principles as
well as those of one’s collaborators. These principles
arise from the value of professional citizenship, which
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confers privileges of access to data, and the depen-
dence of the reputation of statistics on the conduct
of individual statisticians. A difficult responsibility is
neither “. . .overstating [n] or understating the validity
or generalisability of data. . .” (ISI.3.3).

Animals as subjects are acknowledged, but the
subjects to whom obligations are described are indi-
vidual people, households and corporate entities.
Statisticians should avoid intrusion. There is an excel-
lent discussion of the implications of the obligation
to obtain informed consent (see Ethics), in terms
of adequacy of information and of consent. Statis-
ticians are expected to “. . .adhere to the principle of
obtaining informed consent directly from subjects”
even if they first have to negotiate with a “gate-
keeper” who is blocking access. Careful consideration
of modifications to informed consent addresses obser-
vational studies, dealing with proxies, secondary use
of records and misleading potential subjects. With
respect to the last, withholding information is deceit-
ful, and instances when legitimate censure can be
avoided because of special research requirements are
rare, and difficult to justify. In such cases, post-hoc
consent should be considered.

The interests of subjects must be protected, not
merely within the study, but also with regard to
subjects’ relationships with their environment. Social
position can hold risks:

The interests of subjects may also be harmed by
virtue of their membership of a group or section of
society (see Clause 1.1). So statisticians can rarely
claim that a prospective inquiry is devoid of possible
harm to subjects. They may be able to claim that,
as individuals, subjects will be protected by the
device anonymity. But, as members of a group or
indeed as members of society itself, no subject can
be exempted from the possible effects of decisions
based on statistical findings.

Confidentiality of records is essential, as is inhibiting
disclosure of identity by providing configurations of
attributes that are distinctive.

The RSS Code of Conduct [54] primarily describes
the professional duties of a statistician, with a view
to upholding the reputation of the profession. Never-
theless, some of the rules do address ethical matters.
Part of the context for the rules is the recognition that
the general public have no easy way of judging the
quality of statistical work.

The “public interest” is the focus of the first
two rules. Fellows of the RSS are required to have

knowledge of, and comply with, the legislation, regu-
lations and standards “relevant to their chosen field”.
Hence any statistician involved in referring articles
or grants that have a component of medical research
should be familiar with the Nuremberg code [59]
and the DH [68]. The second rule has wide impli-
cations, since it expects Fellows to avoid any actions
that damage basic human rights: “ Fellows shall in
their professional practice have regard to basic human
rights and shall avoid any actions that adversely
affect such rights. Enquiries involving human sub-
jects should, as far as practicable, be based on the
freely given informed consent of subjects.” Although
the adjectives qualifying “informed consent” show
more imagination than some codes, the subordinate
clause recognizes that there can be studies for which
it is not practicable to obtain informed consent. Con-
fidentiality should always be respected.

With respect to statisticians’ duties to employers
or clients, the RSS Code acknowledges that the pro-
fessional judgment of statisticians may be overruled.
Most medical statisticians will have experienced this
in collaboration, consultancy, referring or as a mem-
ber of an ethics committee or regulatory body. In such
circumstances the RSS Code (RSS.3) requires the
Fellow to indicate the likely consequences of ignor-
ing their judgments. I can understand why point 4 of
the RSS Code asks Fellows to try to avoid becoming
party to activities that conflict with the basic pub-
lic interest. It is not clear why Fellows should avoid
becoming “privy to information” concerning activi-
ties that would conflict with their public responsibil-
ities. If a statistician can discern that a study ignores
basic human rights because it is poorly planned, and
is using people and resources in an endeavor that can-
not result in any useful information, then rather than
trying to avoid such information, he or she would be
acting in the public interest by finding it and advising
appropriate authorities of it is so that the misuse of
resources can be terminated [16, 52]. Statisticians are
prohibited (RSS.6) from allowing their names to be
associated with “any misleading summary of data”,
with particular attention to “the way they data were
selected”. Two other common concerns are: accurate
description of reasons and assumptions behind the
method of analysis, and giving opinions not supported
directly by the data reported.

The ASA’s Ethical Guidelines for Statistical Prac-
tice [54] emphasize the duty of statisticians to main-
tain professional integrity. In particular, they should
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provide honest and objective interpretation, based
on evidence, with disclosure of any special inter-
ests. Statisticians have a responsibility to respondents
who provide data, especially with respect to pri-
vacy and confidentially. This includes establishing
informed consent, and detailed concerns about offer-
ing and ensuring confidentiality. Statistical work must
be open to assessment, with the limits and source
of data made clear, and the role of statistical anal-
ysis, including choice of procedures, visible. Data
should be available for analysis by appropriate oth-
ers. Since users of statistics may be dependent upon
expert advice, good conduct and good communica-
tion are essential. The guideline on collecting “only
the data needed for the purpose of their inquiry” is
worth bearing in mind, since accuracy can be discour-
aged by excessive requests. The tendency in medical
research to request information “while we are there”
can add unnecessarily to the cost in time and effort
of clinical research.

Cluster Randomized Trials

Cluster randomized designs (CRDs) are increas-CAC003-

ingly used in research into health care and health
services. Ethics of individual patient randomized tri-
als have been elucidated in a number of different
codes, but less attention has been given to the ethical
issues raised by cluster randomized trials. The chal-
lenges raised by cluster randomized controlled trials
are evaluated by considering the essential elements of
ethical medical research, particularly experiments on
people, and the distinguishing features of cluster ran-
domized controlled trials from ordinary randomized
controlled trials (RCTs) [37].

Cluster randomization designs are experiments in
which intact social units are randomly allocated to
one of two or more intervention or treatment strate-
gies [27]. There are scientific and practical reasons
that can be given to justify the use of CRDs. The
scientific reasons are that intervention might act at
cluster level (e.g. a vaccine) or be carried out at clus-
ter level (e.g. guidelines for medical doctors), that
there might be treatment contamination if participants
can exchange information, or that subject complianceCAC006-

can be enhanced by discussions. Logistic and polit-
ical constraints include administrative convenience,
political necessity for permission to be obtained and
requirements of access to routine data.

The fact that the unit of randomization includes
several patients or participants has implications for
both consent and the science of CRDs.

Protocols must make adequate provision for pro- CAP008-

fessional statistical input in order to be scientifically
sound, and hence ethical in the light of the Nurem-
berg principles 2, 3, 6 and 8. The need for appropriate
methods of analysis is relevant both to the design, in
assessing previous knowledge, and the analysis of the
results. An important issue in ensuring that a study
will be able to yield useful information (Nuremberg
2) is the sample size, and the effective size of a CAS002-

CRD is smaller than the total number of individuals
studied. Few CRDs allow for between-cluster varia-
tion when estimating the power of trials, and not all
reports of CRDs allow for the clustering in the analy-
sis. Thus, any summary of previous knowledge might
be affected by previous errors. The funding of a new
CRD obviously must include provision for specialist
skills to ensure correct analyses of past and current
data and a thorough analysis of the risks and bene-
fits (Nuremberg 6). Resource use requires social and
political categories of thought.

Decisions about early stopping are dependent upon
planned and unplanned interim analyses, in CRDs as
in RCTs (Nuremberg 10). The decisions might well
be more complicated in CRDs, since there might be
a need to accrue sufficient numbers in each cluster,
and the point at which there is convincing evidence of
benefit or harm might be very difficult to discern. Dis-
advantages associated with early stopping of a RCT,
such as lack of credibility and realism, imprecision
and bias [53], will be accentuated for CRDs.

Informed Consent in CRDs

The suggested classification of CRDs in to
“individual-cluster” trials, where the intervention is
targeted at individuals, and “cluster–cluster” trials,
where the whole cluster is targeted, provides a
starting point for considering informed consent in
CRDs [21]. However, there is a wider variety of
CRDs, and more and different levels and ways in
which people are involved in then [37]. The essential
question or hypothesis addressed by the trial will
have implications for the trial design. The important
structural features of CRDs for consideration of ethics
are the units of randomization or allocation, units of
intervention and units of observation. The various
units are not necessarily the same people, since
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patients might receive treatment, but the conduct
of nurses might be the focus of observation with
a general practice the unit of randomization. There
might be gatekeepers, alternative interventions might
not be easily available and, in some instances,
a participant cannot easily withdraw, e.g. if an
insecticide is sprayed throughout a village. In the
case where a professional is the primary experimental
subject, if she chooses to leave a trial early, then
she will effectively remove all her patients also (cf.
Nuremberg 9).

The different levels of randomization and inter-
vention mean that there are potentially various types
of consent and levels at which it can be sought. We
usuallly think of consent as operating at the level of
the individual person: with CRDs, there are further
levels to consider. The Nuremberg Code emphasizes
that individuals involved in research cannot delegate
their responsibility for ensuring that consent is vol-
untary. Consent must be assessed by ethics commit-
tees and grant-awarding bodies, and may have to be
sought from communities, professionals and house-
holds. The definition of a community, and how its
representatives are chosen, takes the debate on ethics
into political philosophy. A Nigerian study indicates
that the leaders’ views, which are cheaper and eas-
ier to obtain, cannot be relied on as proxies for the
opinions of heads of households [51]. There is no
firm evidence that in any culture’s heads of house-
holds might give or withhold consent for adults in
their households [8].

Consent might be sought, or not sought, at some of
the various levels, for use of routinely held data, for
collection of additional data, with or without the use
of invasive procedures, or for the offer, or administra-
tion, of an intervention. The ideal is to have consent
sought at all levels for both the intervention and for
additional data collection. Information can be pro-
vided even if the patient does not have a feasible
alternative intervention and cannot withdraw. Fail-
ure to provide this information risks psychological
harm, since subsequent discovery of inclusion in an
experiment might result in a sense of violation [6, 7].

The ISI guidelines expect statisticians to seek indi-
vidual consent, even when they must first negoti-
ate with gatekeepers. In contrast, the World Health
Organization (WHO)/Council of International Orga-
nizations of Medical Sciences (CIOMS) guidelines
accept the possibility that individual consent is not
feasible. The decision to undertake the research is

then given to a “public health authority”, with atten-
tion given to providing the community with informa-
tion on the research [33]. This authority must there-
fore take responsibility for the consequences of the
research, although the people who are such authorities
might not themselves be directly exposed to the inter-
ventions. However, it is not obvious that there will
be only one authority that can, or should, take such
decisions and responsibility. Here again the political
dimension of research ethics is clear.

The second aspect of feasibility of consent requires
attention to the administrative and scientific reasons
for CRDs. The Nuremberg Code was drawn up as
a result of the failure of political authorities to pro-
tect all groups of citizens [65]. Mere feasibility is
not a strong reason to fail to request individual con-
sent. The fact that subjects might not be able to avoid
the treatment, although they do not consent to it, or
might not otherwise have access to treatment, is a
reason not to impose the treatment, not a reason to
evade individual voluntary informed consent.

Consent should be obtained before any interven-
tion, but it is not ethically essential that it is obtained
before decision as to what intervention would be
offered if the person were to agree to enter the trial.
One seeks consent to be in an experiment, not simply
consent to a particular treatment. The primary reason
for obtaining consent before randomization is a sci-
entific one: it reduces the possible bias arising from
different patterns of consent in the various treatment
arms. Scientific and logistic constraints associated
with CRDs imply that consent cannot necessarily be
requested before an intervention is assigned to a per-
son. This is not a problem, since trial entry and treat-
ment assignment are not equivalent. For example, a
person could refuse the vaccination, after their com-
munity had been assigned this intervention, which
operates at both the community and individual levels.
(see Community Intervention Trials)

One of the concerns of the Nuremberg Code [59,
point 7] is distributive justice: risks and benefits
should be fairly distributed. For CRDs, and for RCTs
“. . .unjustifiable exclusions, and unjust and irrational
uses of resources” [7] are matters for ethical criticism.
Of course, the power to exclude patients is not limited
to CRDs [58], but larger numbers of people might be
affected by the decisions of individual professionals.

In contrast to RCTs [7], there are new issues with
regard to informed consent for CRDs. Informed con-
sent has to be considered and sought at several levels,
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and at no level can responsibility be delegated with
impunity. It is rarely sufficient to obtain consent from
only one level. In addition, careful consideration of
the priniciples relating to the quality of the scientific
design and analysis, balance of risk and benefit, lib-
erty to leave a trial, early stopping of a trial and the
power to exclude people from potential benefits is
required.

There is evidence that the scientific conduct of
CRDs is not ethically adequate, and that matters of
distributive justice, with political and social aspects,
must be addressed. Additional challenges are posed
by concerns of access to resources, freedom to leave
trials, and monitoring for early stopping of trials.

Medical Research Ethics in Developing
Countries

The guidelines published by the WHO and the
CIOMS [19], were framed with particular concern for
developing countries [33], not to duplicate the prin-
ciples already established, but to suggest how these
principles might be applied. Much of this is useful,
but some principles verge on racism.

Subjects in developing countries
14. Rural communities in developing countries

may not be conversant with the concepts and tech-
niques of experimental medicine. It is in these com-
munities that diseases not endemic in developed
countries exact a heavy toll of illness, incapacity and
death. Research on the prophylaxis and treatment of
such diseases is urgently required and can be finally
carried out only within the community of risk.

15. Where individual members of a community
do not have the necessary awareness of the imm-
plications of participation in an experiment to give
adequately informed consent directly to the investi-
gators, it is desirable that the decision whether or not
to participate should be elicited through the interme-
diary of a trusted community leader. The intermedi-
ary should make it clear that participation is entirely
voluntary, and that any participant is entirely free to
abstain or withdraw at any time from the experiment.

I find this singling out of rural communities offen-
sive, since the assumption that rural people in devel-
oping countries are less able to give informed consent
is not justified. In addition to published evidence [21],
it has been obvious in many conversations I have had
that there are urban professionals, including medi-
cal professionals, in developed countries who are not

familiar with the ideas and methods of experimental
medicine. A review of the ethics of clinical trials, and
the sociocultural contexts, found no evidence of cul-
tural objections or obstacles to voluntary consent [9].

Remarks CIOMS.18 and 19 on review procedures
mention the role of statisticians, but recognize prac-
tical and political realities. As statisticians, we can
welcome the recognition of our potential contribu-
tion, but even “highly developed” countries do not
have an adequate supply of statisticians to support
ethics committees [66]. The requirements CIOMS.27
and 28 for ethical review in both host and “exter-
nal” countries are noteworthy. As recognized under
review procedures, different countries have different
resources for ethics committees, which require con-
siderable expenditure, at least of time [67]. Concern
was expressed about the independence of ethics com-
mittees in some countries at the international school
from which the proceedings arise. A longer-term view
of the impact of research interventions is required by
CIOMS.29, and the wider social context is stressed
by CIOMS.32.

Proposed Changes to the DH

In the last seven or so years, a heated debate about
research in developing countries has arisen because
of trials of interventions to reduce transmission of the
human immunodeficiency virus (HIV) from moth-
ers to their infants, before and after birth. Lurie &
Wolf [47] noted that an intervention, the acquired
immune deficiency syndrome (AIDS) Clinical Tri-
als (ACT) Group study 076 (ACTG076) regimen of
an antiretroviral drug, zidovudine (AZT), had been
shown to be effective in 1994, but, despite this, in
many later trials of vertical HIV transmission, some
or all patients were not provided with antiretroviral
drugs. Although ACTG076 is regarded as the accept-
able standard of care in the US, a less expensive but
equally effective intervention would be worth finding.
Should trials seeking an alternative intervention use
ACTG076 as the control arm? The appropriate stan-
dard of care is that of the sponsoring country (DH
II.2, WHO/CIOMS.28). Of the 18 studies identified,
the two being performed in the US provided unre-
stricted access to antiretroviral drugs for all patients.
Only one of the remaining 16 trials provided these
drugs to all participants; the other trials used placebo
controls.
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Bayer makes the important point that the real eth-
ical problem is not whether to use placebos, but the
immorality of the world economic order [10]. The
“maldistribution of wealth and resources” makes the
vertical HIV transmission trials a focus of (emo-
tional) outrage. The goal of reducing HIV transmis-
sion in Africa requires information on affordable,
implementable interventions that will be the basis of
health care policy. Matchada cites the failure to erad-
icate tuberculosis, despite “free drugs”, because of
infrastructure barriers [49]. He compares expenditure
by African nations on war and debt servicing with
that of health care. The effect of exploiting medi-
cal care for commercial gain, on a world-wide scale,
is investigated by Benatar [11]. Theological equal-
ity of persons exists, but not socioeconomic equal-
ity.

Wider issues are raised by Annas & Grodin [5],
who place the debate in the context of the UN Dec-
laration of Human Rights. The goal of slowing the
HIV epidemic might not be most sensibly achieved
by addressing vertical transmission. They refute the
idea that some of the HIV trials can be justified as
being by nationals on their own nations (Ugandans)
by pointing out that cultural relativism is not gener-
ally acceptable – apartheid was criticized. A commit-
ment by developed countries “. . . to take economic,
social and cultural rights as seriously as political and
civil rights” is commended.

Proposals to change the DH [68] have arisen from
this controversy [26]. Part of the proposal is to change
from

3. In any medical study, every patient–including
those of a control group, if any–should be assured of
the best proven diagnostic and therapeutic method.

to

18. Access to health care: In any biomedical
research protocol, every patient-subject, including
those of a control group, if any, should be assured
that he or she will not be denied access to the
best proven diagnostic, prophylactic or therapeutic
method that would otherwise be available to him or
her . . . a placebo can be used whenever it is justi-
fied by a scientifically and ethically sound research
proposal.

19. Controlled clinical trials: . . . When the out-
come measures are neither death nor disability,
placebo or other no-treatment controls may be justi-
fied on the basis of their efficiency. [26].

The UK Nuffield Council inserts the word “avail-
able” into DH.II.3, but Schüklenk & Ashcroft express
the concern shared by many people in develop-
ing countries that this qualification “available” com-
pletely changes the meaning of the sentence [50]. A
full review of the background and arguments, and
discussion of the role of statisticians is given in Hut-
ton [38].

Brennan raises the question of whether the pro-
posed revisions will weaken the ethical principles
underlying research [14]. He is concerned about a
shift from a commitment to the research subject,
with just allocation of benefits and burdens, to an
efficiency-based utilitarian standard. The proposed
new DH.18 and 19 allow placebos to be justified by
“efficiency”, indicating the economic motivation of
the revision. Emphasizing efficiency belies the claim
to benefit local participants, as it sets the standard
of care and the prospect of benefit for the research
population by reference to local poverty. Utilitar-
ian justifications can strengthen distributive justice or
moral duty arguments, but not replace them.

Levine argues that the DH must be revised, because
it is defective in two aspects [45], and therefore
frequently ignored. In contrast, the preamble to the
ISI Declaration states that departure from an ethical
framework should be carefully debated, not based on
ignorance [41]. This is pertinent here, since the revi-
sions of the DH are intended to remove principles that
demand thought. Levine’s first claim is that the distinc-
tion between therapeutic and nontherapeutic research
is impossible to maintain. He then makes use of essen-
tially this distinction to justify placebo trials. Levine
claims that the DH is not intended to cover research
experiments, i.e. controlled trials, despite the refer-
ence to “experimental protocols” (DH.I.2), and that it
is paternalistic in its protection of patients because it
was drafted in the early 1950s. The need to protect
patients from the medical profession was still clear in
1953; forgetting history is not a moral advance.

A useful critical overview of the philosophical
debate is given by Schüklenk & Ashcroft [55]. They
point out that it is doubtful that an identifiable local
standard of care exists, because the standard of care
in, say, Ivory Coast, depends on prices set by Western
manufacturers of drugs and equipment. To argue that
particular principles are inappropriate, one has to
present a case showing, for example, that protection
of profits by patent and monopoly is more important
than limiting the course of an epidemic.
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Although health professionals might prefer to own
“their” codes, the revisions of the DH have not
been proposed for medical reasons, and the debate
is between ethics, including distributive justice, and
economic prudence [5, 55]. Schüklenk & Ashcroft
suggest that ownership of the DH might be passed
to the UN [55]. Even if the revision of the DH were
simply a matter of ethics, the application and inter-
pretations of human rights requires law, policy and
hence politics. Adjudication among groups with dif-
ferent interests is a political responsibility, and ways
of including the public in the debate are required [55].

The proposed revisions are not only not necessary,
but are unwise. It is safer to retain high standards and
require careful justification for any deviation from
anyone who wishes to depart from these principles.
Statisticians have important responsibilities in main-
taining ethical medical research in all countries.

Informed and Uninformed Consent

It is valuable to realize that there are various aspects
and interpretations of informed consent [1]. Guide-
lines or codes of conduct usually focuse on consent
as involving delivery of information in a manner that
respects the rights of the person. At one extreme,
that is viewed as a polite ceremony that is not essen-
tial, since doctors always have their patients’ best
interests to the fore. Consent is convenient because it
transfers responsibility from the doctor or researcher
to the patient or subject. The other extreme views
consent as necessary protection against useless, dan-
gerous or unwelcome interventions imposed by a
powerful profession. Some people argue that request-
ing consent changes patients from research objects to
research subjects [67], but others, both patients and
doctors, feel that the process can be detrimental to
the patient [31, 62].

Two systematic reviews of reasoning [8] and
empirical data [22] on patients’ understanding of
informed consent noted that there are diffculties.
However, the authors recommend that informed
consent remains essential [8] or that “. . . the spirit
of informed consent” be retained and seriously
attempted, with ethics committees for further
protection [22]. These recommendations are fully
compatible with those of the ISI Declaration (ISI.4.2
and 4.3).

It is possible that the protection of patients that
informed consent is intended to provide [28, 59],

might be achieved by alternative forms of consent.
Alternative proposals have been examined that might
give such critics of informed consent and randomized
trials what they say they want [39]. Several options
are discussed for patients who does not wish to be
enrolled in clinical trials, or who regard being asked
to do so as distressing, or who think that clinical trials
are not in their interests, but in the interests of science
and future patients.

It is important to consider carefully what informa-
tion should be provided in order to allow a patient
to make an informed choice. It is arguably unethical
to impose one’s own standards of understanding on
a patient. If a patient refuses to participate in a par-
ticular trial, then we do not require this refusal to be
informed, since this could be regarded as coercive.
There is a dramatic contrast between he standards of
ordinary medical practice and randomized trials [18].

What are patients offered? They might be made
a simple offer of a trial that is the treatment, or a
compound offer with consent for either treatment A
or B and subsequent consent for randomization. In
a design intended to dilute the consent requirement,
the offer to receive treatment A is made to one
randomly selected group, and the remaining eligible
patients receive treatment B [69]. However, these
designs rest on not telling the patients that they could
have received an alternative treatment, and on giving
them incomplete information about their status as
experimental subjects.

Thornton argues from personal experience that the
invitation, at a time when the patient is already under
stress, to participate in a clinical trial can be upset-
ting [61]. It is worth considering patients’ informed
responses to trials in general. Those who realize that
trials might well be beneficial, irrespective of treat-
ment received, are likely to want to be offered enrole-
ment in any trial for which they are eligible [18, 22].
As well as the stressed sick and the expert patient, a
person with a belief that they ought to participate
in trials, but who is risk averse, might appreciate
the opportunity to carry a “randomized controlled
trial participation card”. This would be comparable
to a donor card or advanced directive. The success
of such a proposal would depend in part on statisti-
cians’ contribution to ethics committees [66], a strong
medico-legal framework, and a liberal polity that rec-
ognizes the priority of patient autonomy.

The idea of general prior refusal is natural enough,
if a person believes that randomized trials are wrong.
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If the alternative to randomized trials is uncontrolled,
unreliable experimentation, rather than no experimen-
tation [17], then it is difficult to make general prior
refusal entirely coherent. Also, a person refusing par-
ticipation should know that she might be refusing a
possible good. Also, opting out of all trials while
accepting treatment is at least morally suspect: one
makes use of other people’s participation. It also
imposes a restriction on doctors not to offer what they
might believe to be the best treatment: participation in
a trial. General refusal to participate is akin to general
refusal to consider carefully one’s health. A possible
mechanism for general refusal to enter randomized
trials might be for there to be doctors who declare
that they will never enter any patients into any trial.
In this case, a patient could opt for a “trial-free” doc-
tor without stating his reasons for doing so. One can
sketch the justification for having “trial-free” doctors
under various constructions of professionalism [39].

Pre-exclusion of patients by doctors on grounds
of guesswork about patient preferences already exists
[58]. If a doctor thinks that “professed uncertainty is
of itself undesirable” [31], then they might not offer
patients the opportunity to participate in a trial. Alter-
natively, if a doctor views the trial as the treatment,
he or she might (logically, thought not legally) use
the same standard of lack of consent used in rou-
tine treatment, and enrol the patient without drawing
attention to randomization, since probabilistic choices
are common in medical practice.

The irony of the requests for alternatives to
informed consent is that to grant them requires
restrictions on patients’ knowledge, personal respon-
sibility and freedom of choice. This implies inad-
equate patient protection, free-riding, unreasonable
avoidance of decision-making, increased decision-
making by doctors, and (self-)exclusion from optimal
treatment.

Two moral concerns are addressed in informed
consent: individual self-determination, or autonomy,
and justice, particularly justice for groups of people
such a Jewish or black people. Randomized trials
do not sacrifice present patients for future patients
[35, 36]. In contrast, to insist that obtaining informed
consent is more important than providing the thera-
peutic package most likely to lead to a better outcome
for this patient is to sacrifice this patient for the
protection of other citizens. We insist on subjecting
patients to the experience of being asked for informed

consent, because we know that it is very danger-
ous to allow doctors to decide whether an experi-
ment on people is justified [29]. If we dispense with
informed consent, then some group of people will suf-
fer abuse. Even with official recognition of the need
for informed consent, groups of patients sometimes
suffer [65].

Although most of us use “Nazi medicine” as
the epitome of unethical research, it is not trivial
to explain exactly what was wrong [13], why the
atrocities occurred in the one country that had a
legal doctrine of informed consent and medical ethics
[65], and why no use should be made of data that
are improperly collected [44]. Doctors cannot easily
deny the willing involvement of their profession
in eugenics. Eugenics was widely supported in the
1920s and 1930s; new eugenics are popular now in
antenatal screening. Statisticians cannot thank God
that they are not like other men: Galton coined the
term “eugenics”.

The most interesting ethical problems arise from
the use to which the statistics will be put. Any
reasonable code of conduct will require statisticians
to exercise competence and diligence, to be willing
to consider their fallibility, and to be vigilant in the
communication of the results of analyses and their
interpretation, regardless of the area of application.
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