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Preface

| was apprehensive when asked by the Nuffield Council on Bioethics to chair the Working
Party which has produced this Report. First, because the subject has an ugly history: within
living memory perverted science was put at the service of ideologies that led to the
subjugation and even extermination of people judged to be genetically ‘inferior’.
Secondly, because modern behavioural genetics is rich in promise but, as yet, poor in hard
verifiable evidence. Thirdly, because it seemed unlikely that one would be able to reach
any agreed recommendations in this highly complex and controversial field.

All these fears have been dispelled over the past two years in which the Working Party
has met eleven times, held six fact-finding sessions with more than twenty experts,
commissioned reviews of the scientific evidence, and undertaken a public consultation.
It became clear that this investigation, believed to be the first of its kind, is necessary if
we want to avoid the mistakes of the past, make an impartial assessment of the
emerging scientific evidence, and reach valid moral and legal conclusions about the
potential applications of the research. The agreed recommendations are important, but
perhaps even more significant are the careful explanation that we have attempted to
give of the methods of research in this area, the assessment of the current evidence for
genetic influences on behaviour, and the balanced discussion of the ethical and legal
choices that lie ahead. Our expectation is that this Report will help non-specialists to
understand what behavioural genetics aspires to achieve, what has thus far been
achieved and equally importantly, how much has not yet been achieved. We hope that
it will promote an informed debate between scientists, policy makers, and the lay public
about the ethical and legal implications.

| should like to thank the members of the Working Party for their hard work and
dedication; working with them was an enjoyable and stimulating experience. We are all
grateful to Dr Sandy Thomas, Director of the Nuffield Council on Bioethics, for her
guidance and sound judgment. Tor Lezemore made a truly outstanding contribution as our
inventive scribe, editor and secretary; her sparkling humour and enthusiasm kept us going.
Thanks are also due to Julia Fox, Yvonne Melia, Susan Bull, Natalie Bartle and Nicola Perrin
for their support. Finally, since this is the last Report which will be published under Sir lan
Kennedy’s chairmanship of the Nuffield Council on Bioethics, | should like to pay tribute to
his enormous contribution to bioethics in general, and to his role as mentor of this
Working Party in particular.

o Her’

Bob Hepple QC
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Terms of reference

1 To define and consider ethical, social and legal issues arising from the study of the
genetics of variation within the normal range of behavioural characteristics.*

2 To survey the current field of research, in particular, to review:

a the evidence for the relative importance of genetic influences;

b the basis for characterisation and measurement of behaviour;

c the relationship between normal variation in behaviour and disease processes.
3 To consider potential applications of the research.
4 To consider:

a the ethics of undertaking research on the genetics of normal variation
in behavioural characteristics®> on human participants;?

b the implications of applying the findings of such research through the
development of genetic tests to establish particular characteristics in practical
contexts including education, employment, insurance, legal proceedings;

c the particular impact of the findings of a genetic test on the individual, including
an individual child or fetus, on family members, and on various social groups;

d the broader impact of genetic knowledge on the perception of those
with relevant behavioural characteristics, including questions about stigma.

1 And to identify the issues which are additional or complementary to those dealt with in the Council's Report: Mental
disorders and genetics: the ethical context.

2 Including, for example, research on intelligence, antisocial behaviour, sexual orientation and addiction.

% Including ethnic groupings, criminal offenders and children.
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Summary and recommendations

Human behaviour is influenced both by the genes that we inherit and the environment in which we
live. With the significant advances in our knowledge of genetics and publication of the draft
sequence of the human genome, the focus of research has moved once again towards understanding
the biological contribution to behaviour.* Some researchers are attempting to locate specific genes,
or groups of genes, associated with behavioural traits and to understand the complex relationship
between genes and the environment. This is called research in behavioural genetics. In contrast to
research into the genetic basis of diseases and disorders, researchers in behavioural genetics
investigate aspects of our personalities such as intelligence, sexual orientation, susceptibility to
aggression and other antisocial conduct, and tendencies towards extraversion and novelty-seeking.

If genes that influence particular behavioural traits are identified, it could become possible to test
for the presence of variations in these genes in individual people. No such tests currently exist.
Moreover, there is disagreement about whether tests that predict human behaviour accurately
could ever be developed. But even if genetic tests could not yield predictions of a definite
outcome, it may nonetheless be possible that tests that suggest an individual will have an
increased chance of possessing a particular trait to a greater or lesser degree might be developed.
Such hypothetical tests might be undertaken for a variety of purposes. One purpose would be
simply to gain more knowledge about the influence of genes on behaviour. Another purpose
might be that of intervention or treatment, for example to prevent aggressive behaviour by using
medicines, or by attempts to change relevant aspects of the environment. A further purpose
might be that of selection. This encompasses, for instance, prenatal testing, the streaming of
children in schools on the basis of intelligence and aptitude, the screening of employees and
jobseekers to exclude those with traits that employers consider undesirable, and the use by
insurers of genetic information about behaviour and personality traits in order to estimate risk.
Yet another purpose might be to claim diminished legal responsibility for one’s actions or to
mitigate punishment for criminal behaviour.

In 1999, the Nuffield Council on Bioethics agreed that it was important to anticipate the ethical,
legal and social implications raised by research in behavioural genetics. Previous work by the
Council and other groups has focused on inherited disease and susceptibility to clinical disorders.
This Report is intended to fill that gap and to draw attention to the implications of research in
genetics which falls outside the medical sphere. The objectives of the Working Party established
by the Council in 2000 were to define and consider the ethical, legal and social issues arising from
the study of the genetics of variation within the normal range of behaviour characteristics.

The subject of this Report is human behaviour within the normal range, as opposed to traits that
are defined as illnesses or diseases. An important preliminary question is whether it is actually
feasible to talk about a ‘normal range’ of behavioural traits. There is a danger that, in speaking
of the ‘normal’ range, this Report may be misunderstood as stigmatising certain kinds of
behaviour, namely those that are at the extremes of variation. It therefore needs to be
emphasised that when we use the phrases ‘normal variation’ or ‘behaviour in the normal range’,
no moral evaluation or judgement is implied. In these phrases, ‘normal’ has a statistical meaning
— it refers to the range of variation, usually that which includes about 95% of the population, and

! See for example Duster, T. (1990). Backdoor to Eugenics. New York: Routledge. This account reports a substantial rise, during
the 1980s, in the publication of scientific articles that attempt to explain the genetic basis of behavioural traits.
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which is thought not to contain any individuals with clinical disorders or diseases. There are other
approaches to defining normal behaviour. They include the theory that abnormal behaviour is
that which results in impaired function in society for the individual, either from the individual’s
own perspective, or from an objective standpoint, regardless of whether the behaviour is
statistically rare or not. We take the statistical approach merely as our starting point, using it to
limit the field of inquiry. We have focused on traits, such as intelligence, that are continuously
distributed measures, displayed by each individual in the population to a greater or lesser extent,
and which are not commonly viewed as disorders.

The Report is divided into three parts. The first part of the Report explains the historical and
scientific background to research in the field of behavioural genetics. Chapter 2 outlines the
history of the eugenics movement and its profound effect on the development of clinical genetics
and developmental psychology since the Second World War. Chapter 3 attempts to explain what
is meant by the suggestion that genes influence or affect human behaviour. There are different
ways in which one can study the contribution that genetic factors make to human behaviour.
Chapters 4-6 explain the different methods used by researchers in behavioural genetics.

The second part of the Report, Chapters 7-11, contains reviews of the findings that have been
obtained to date in each of these methods of research, with respect to the following
behavioural traits: intelligence, personality, antisocial behaviour and sexual orientation. The
principal themes that emerge from the reviews of the evidence are summarised in Chapter 11.
The Report has been written so that readers not wishing to digest the scientific information
contained in the reviews of the evidence can refer to Chapter 11 instead, without compromising
their understanding of the Report.

The third part of the Report examines the ethical, legal and policy issues and offers a series of
conclusions and recommendations. Chapter 12 begins by discussing whether there is an inherent
conflict between understanding the genetic influences on behaviour and human dignity, as it is
expressed in the concepts of free will and moral responsibility. Chapter 13 then addresses some
of the potential applications of the research including genetic, medical and environmental
interventions aimed at changing behavioural traits, as well as prenatal selection. Chapter 14 is
concerned with the implications of research in behavioural genetics for the criminal justice
system, in relation to attributions of legal responsibility and sentencing, and in predicting
antisocial behaviour. Chapter 15 considers genetic testing and selection with regard to education,
employment and insurance. The conclusions and recommendations from the Report are
summarised in the remainder of this section.

Behavioural genetics and eugenics

Eugenics has been a major social and political force in the twentieth century. Aspects of eugenic
policies and practices, in particular, the violation of reproductive freedoms through the segregation
and sterilisation of tens of thousands of people in the US, Europe and elsewhere, and the horrors
of the ‘euthanasia’ programmes in Nazi Germany, have been widely, and correctly, condemned.

Behavioural genetics formed a major part of the scientific foundations on which eugenic policies
were claimed to be based and the development of behavioural genetics was itself shaped by
eugenic concerns. However, this does not necessarily imply that contemporary research on the
genetics of behaviour is in any sense eugenic or is driven by considerations that could be
considered eugenic. In fact, as we have pointed out, part of the reason for the decline in the
support of eugenic policies in many countries from the 1930s onward was scientific research
which demonstrated that the policies of segregation and sterilisation of those deemed to be unfit
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would not achieve their stated goals. However, as a number of respondents to our consultation
have suggested, there remains a view that research on the genetics of human behaviour,
particularly in the area of intelligence, is necessarily eugenic or will lead to the re-establishment
of eugenic policies. It is possible that contemporary understanding of the heritability of IQ and
other behavioural characteristics, and increasing knowledge of the processes of inheritance of
other traits, could provide a scientific foundation for a programme of positive or negative
eugenics, were there to be the political will or power to construct and implement such a policy
(paragraph 2.19).

We conclude that historical and philosophical studies of eugenic practices and policies should be
encouraged so that it may be clearly understood what was, and was not, unacceptable about the
past and the ways in which this may, or may not, be distinguished from contemporary genetic
policies and practices (paragraph 2.20).

The science of behavioural genetics

There are different ways in which researchers can study the contribution that genetic factors
make to human behaviour. First, there are observational studies, which involve assessing and
comparing relatives such as twins or siblings, families and adopted children. This type of research
is called quantitative genetics because it aims to examine the extent to which variation in a trait
is influenced by genetic factors in a population. It uses statistical methods to examine and
compare groups of people, without focusing on particular genes (Chapter 4). Secondly,
researchers can try to identify differences in genes that contribute to trait variation in
characteristics or traits between individuals. This type of research is called molecular genetics
(Chapter 5). Thirdly, researchers can use animals to try and examine the effects of particular genes
on behaviour (Chapter 6).

It is common to hear of research that claims to identify a ‘gene for aggression’ or a ‘gene for
homosexuality’. But how could our genes cause us to act in a particular way? What is really meant
by saying ‘a gene for X’? The connection between genes and diseases is far from straightforward,
and the relationship between genes and behaviour is even more complicated. It is often difficult
to establish which genes contribute to a trait and how they do so because:

®m More than one genetic factor usually contributes to a particular trait.

m These multiple genetic factors may interact with each other and have different effects
depending on which other factors are present in the individual’s genotype.

m As well as genetic factors, many non-genetic (environmental) factors may contribute to the
manifestation of a trait.

m These environmental factors may also interact with each other.

m The genetic factors may affect which environmental factors have an effect. (This is called
gene—-environment interaction.)

m Conversely, environmental factors may affect which genetic factors have an effect.

m Certain genetic and environmental factors may go hand in hand. (This is called
gene-environment correlation.)

m A protein may be modified after it has been produced from a gene, and this can alter its
function.

m Genes do not have a continuous effect in our bodies. They may be turned on and off, both
during our overall development and within the lifetime of an individual cell.

SNOILVANIININOODTIYH ANV AdVININNS
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So, while it might be correct to say that a particular genetic variant is part of the cause of a
particular trait, or that it is one causal factor, it will seldom be the only cause, nor is it likely to be
either a necessary or sufficient condition for the trait to be manifested. Furthermore, even if
particular genes that contribute to a trait can be identified, this is only a small part of the story.
There is still a need to understand the very indirect pathway between a gene, a particular protein
and an individual scoring highly on an IQ test or having an aggressive personality. Our
understanding of these causal pathways is at an even earlier stage than our understanding of
which genes influence behavioural traits, which is itself extremely limited (paragraphs 3.9 — 3.14).2

The complexity of human behaviour and the difficulties in understanding how genes are
involved may seem overwhelming. There is wide agreement that genes do have an indirect
effect on behaviour. However, some commentators have suggested that any attempt to
understand the processes by which genes influence behaviour will certainly fail. We disagree.
We consider that it is neither a theoretical nor a practical impossibility to identify genes that
contribute to behavioural traits and to understand some of the mechanisms by which they do
so. However, we note that terminology such as ‘a gene for X’ or ‘a set of genes for X’ is very
misleading because it fails to convey the complexity of the role of genetic factors in causal
explanations of human behaviour. Genes determine which proteins are made. They do not
determine which behavioural or personality traits an individual possesses. Furthermore, the
product of an individual gene will only very rarely be directly related to a complex behavioural
characteristic. It will normally interact with many other genes and with many non-genetic
factors, which means that the predictive capability of tests for any single or small humber of
genes will in general probably be quite limited. Nonetheless, the proteins that genes make and
the way these affect our bodies and brains will be one part of an explanation of human
behaviour (paragraph 3.20).

Reporting research in behavioural genetics

Research which claims to show an association between particular genetic variants and particular
traits tends to receive considerable attention in the scientific and lay media. The various methods
of research in this field are not infallible, and the reviews of the evidence in Chapters 7-10 show
that few findings have been replicated successfully to date. Thus, reports of such things as ‘gay
genes’ or ‘smart mice’ convey a highly inaccurate impression of the state of the research. The lack
of reporting of negative or contradictory findings exacerbates this problem. These difficulties are
not unique to research in behavioural genetics. However, it does seem that such research is, at
present, particularly susceptible to reporting which, whether strictly accurate or not, is misleading
in the impression it gives to the reader. The potential for the abuse of findings in this area means
that the reporting of this research ought to be conducted with particular care.

We consider that researchers and those who report research have a duty to
communicate findings in a responsible manner. We welcome the Guidelines on Science
and Health Communication published by the Social Issues Research Centre, the Royal
Society and the Royal Institution of Great Britain and recommend that further
initiatives in this area should be encouraged (paragraph 11.14).° In the context of research
in behavioural genetics, we recommend that the following points, concerning the various types
of research, are borne in mind by those who report on, comment on and evaluate such research:

2 Rutter, M. & Silberg, J. (2002). Gene-environment interplay in relation to emotional and behavioural disturbance. An. Rev.
Psychol. 53, 463-490.

3 social Issues Research Centre, the Royal Society and the Royal Institution. Guidelines on Science and Health Communication.
November 2001. http://www:.sirc.org/publik/revised_guidelines.pdf (9 Aug 2002).
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Quantitative genetics

Quantitative genetics involves statistical methods that attempt to distinguish the effects of
genetic and environmental factors on variation in certain behavioural traits, which can be
quantitatively measured, between groups of individuals.

The subjects of the research are usually twins, siblings, adopted children, and families.

The statistics such as estimates of heritability generated by the research refer to groups of
people, not to individuals. Nor do they refer to particular genes or regions of DNA or to
specific environmental factors. This requires further research and additional measurement.

Estimates of heritability and other statistical techniques are useful in understanding the
relative contribution of different types of influence and their relation to each other. They
are also useful for understanding why some types of behaviour often occur together. They
do not, however, lead directly to predictive information regarding individuals, nor do they
give reliable estimates of how strongly predictive a genetic test might be if it were
developed (Box 4.1).

Molecular genetics

Research in molecular genetics tries to identify variation in particular genes that influences
behaviour, by examining the DNA of individuals.

This is difficult because there are usually many genes involved, each of which may only have a
small effect. Many associations between a genetic variant and a behavioural trait have been
reported but have not been successfully repeated by other researchers.

In most cases, the research does not explain how the gene influences the behaviour. However,
some researchers predict that they will overcome these difficulties and that genes that
influence behaviour will be reliably identified.

When associations are reported by researchers, it is important to consider the following
questions:

— How convincing is the evidence, in terms of both statistical analysis and the supposed pathway
of causation, that the claim is correct? Much more credibility can be attached to findings that
have been independently replicated by a different research group, and first reports of
gene-behaviour associations should be treated with caution until they are replicated.

— Over what range of populations and environmental conditions has the effect been tested?

— If claims are made about the practical application of the findings to influence human
behaviour, what is the size of the effect of the genetic variant? Is it large enough to have
any relevance for the testing of individuals?

— What are the implications for the pathway of causation of the behaviour? (Box 5.1)

Research involving animals

Animal models have greatly advanced our understanding of how genes have an effect in the
organism and of how the brain develops.

Animal models can be created by various techniques including selective breeding and the
direct manipulation of specific genes.

Although there are many similarities with regard to genetics between human and non-human
animals, there are also considerable differences in the expression of their genes both within
the organism and over time.
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m [t is difficult to equate directly the richness of complex human traits such as intelligence,
personality and sexual orientation with the behaviour of animals. This may limit the potential
value of the research.

m For these reasons, caution should be exerted when hypothesising that genes studied in
research involving animals will have the same effect in humans (Box 6.2).

The evidence for genetic influences on human behaviour

In Chapters 7-10 we set out some recent findings in research in behavioural genetics into
antisocial behaviour, intelligence, personality and sexual orientation. As these chapters
demonstrate, research is at different stages in different areas. For some traits, areas of the
genome have been identified that might contain genes which have an effect on behaviour. For
most traits, the route from such genetic factors to a particular behaviour is unclear. The bulk of
research in behavioural genetics to date has relied on quantitative methods to assess the relative
contributions of different types of factor. However, the use of molecular genetics is increasing, a
trend which is expected to continue. In Chapter 11, we draw some general conclusions about the
research in all the areas described and highlighted some central themes that emerge. These
inform our consideration of the ethical, legal, social and policy issues to which the research gives
rise. The central themes that emerge are:

— the difficulty of defining and measuring behavioural traits;
— the dangers of the misinterpretation and misapplication of heritability estimates;

—the lack of replicated findings relating to specific genes that might influence
behaviour.

Ethical issues arising from research in behavioural genetics
Free will and human dignity

We conclude there is no inherent conflict between a greater understanding of genetic
contributions to behaviour and due regard for human dignity. A non-reductive, rationalist,
understanding of human freedom can coexist with recognition of the genetic influences on our
human abilities, capacities and motivations, even though a reductive, functionalist, account fits
more readily alongside the scientific perspective employed by behaviour geneticists. It is not
necessary here to take a stand on this debate. But any sensible understanding of human freedom
and dignity must allow for some starting-point in the development of the abilities which are
central to this freedom and dignity. Behavioural genetics promises to elucidate this starting-point,
and thereby contribute to the understanding of humanity. But it no more offers a complete
theory of human behaviour than does any other single scientific discipline. Thus, there is no
reason for adherents of behavioural genetics, or critics, to regard it as offering a radically new
way of understanding human life which threatens to undermine the dignity of humanity. It
complements, and does not displace, the familiar social sciences, the humanities and indeed our
ordinary understanding of behaviour (paragraph 12.38).

Will there be any practical applications of research in behavioural genetics?

While everyone accepts that genes have an impact on behaviour, genetic tests will have a low
predictive capacity because of the myriad other factors that influence our behaviour and the
vastly complex interactions between genetic factors themselves. Hence, it has been argued that
it will be impossible to make any robust predictions based on genetic tests, or to design any
effective interventions as a result of them, and therefore, that there is no point in discussing the
ethics of their application. We take the view that these considerations do not exempt us from
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considering anxieties aroused by popular beliefs in this area, even if these beliefs turn out to be
misconceptions. For in the past, social policies, for example eugenic policies, have been built on
minimal or erroneous scientific foundations. More recently misunderstandings about genetics
have led to unwarranted discrimination. Moreover, we consider that, in the future it may become
possible to make predictions, albeit limited ones, about behaviour based on genetic information
and to design useful applications of this knowledge. Therefore, while it is certainly too early to
discuss detailed applications of behavioural genetics, we need to confront anxieties based on
current beliefs about this subject (paragraphs 13.2-13.6).

Medicalisation and other concerns

Traits such as sexuality, aggression and intelligence have in the past been thought of as outcomes
of inheritance, family background, socio-economic environment, individual choice and even
divine intervention. If research in behavioural genetics identifies the influence of genes on such
traits, these traits may mistakenly come to be thought of as being fundamentally determined by
genetic factors and even as aspects of life which belong to one’s ‘fate’.

As the reviews of the evidence in chapters 7-11 indicate, fatalism about genetics is a
misconception. Even when behavioural traits are influenced by genes, there are always other
influences, and the existence of genetic influences does not show that we are powerless to
change or modify our character. Nonetheless, this misconception is pervasive and gives rise to the
anxiety that behavioural genetics will lead to the ‘medicalisation’ of those who are found to be
genetically predisposed to certain behavioural traits. At the root of such concerns is the idea that
behavioural traits that have previously been regarded as ‘normal’ will come to be viewed as
‘abnormal’ or pathological.

Medicalisation is an issue that affects many areas of life, not just behavioural genetics. In the case
of behavioural traits, since research into genetic influences is at an early stage, it is not possible
to say whether medicalisation will be likely, or whether it will have, on balance, positive or
negative implications. However, examples of the deleterious effects of medicalisation in other
areas suggest the need for awareness of potential problems. We conclude that research in
behavioural genetics has the potential to contribute to the existing phenomenon of
medicalisation. Deleterious effects that should be borne in mind include shifting the
boundary between normal variation and disorder further away from the extremes of
variation; reducing social tolerance of previously ‘normal’ behavioural traits; and the
routine selection of genetic or medical interventions without adequate consideration
being given to environmental interventions and other options (paragraph 13.23).

Any discovery of biological mechanisms that influence behaviour, including genes, may aid in the
development of drugs which modify behaviour. We consider that there is potential for the
unhelpful widening of diagnostic categories, to encourage the use of medication by people who
would not necessarily be thought of as exhibiting behavioural traits outside the normal range. In
addition to the potentially harmful effects already listed, this could lead to unnecessary increased
expenditure by the health service. We recommend that health service providers, and in
particular the Department of Health, specifically charge a named agency with
monitoring and, if necessary, controlling, this means of the deliberate medicalising of
normal populations (paragraph 13.24).

Despite concerns about medicalisation and stigma, we consider that there is, prima facie, no
reason for preferring one type of intervention over another as a matter of principle. For any
given trait and any given individual, the factors influencing the development and expression of

SNOILVANIININOODTIYH ANV AdVININNS

XXV



Genetics and human behaviour: the ethical context

XXVi

that trait are likely to be many and varied. In different cases, there may be reasons for thinking
that different forms of intervention are appropriate. We identify five features of any intervention
that may provide moral reasons for accepting or rejecting their use, namely the effectiveness,
safety and reversibility of the intervention, the extent to which one can make choices about its
use, and its implications for individuality (paragraph 13.26).

Gene therapy

The United Nations Educational, Scientific and Cultural Organization (UNESCO) Universal
Declaration on the Human Genome and Human Rights states in Article 5 that ‘Research,
treatment or diagnosis affecting an individual's genome shall be undertaken only after rigorous
and prior assessment of the potential risks and benefits pertaining thereto and in accordance
with any other requirement of national law'.* The Clothier Report on the ethics of gene therapy
identified a number of ways in which gene therapy might pose a risk to safety.®* These included
mistakes in inserting the correcting gene, the possibility that the gene would be expressed in the
wrong place or at the wrong time, the possibility that insertion of the gene might cause a new
mutation or genetic disease, and the possibility that the correcting gene might move from its
target location in the body and affect other cells. As a result, all applications to carry out trials of
gene therapy in humans in the UK are monitored by the Gene Therapy Advisory Committee
(GTAC). We consider that in view of the risks inherent in gene therapy, considerable
caution should be exercised before contemplating its application to traits that do not
have serious implications for health. We note that if somatic gene therapy for traits in
the normal range were to become a possibility, any research would fall under the remit
of the Gene Therapy Advisory Committee (GTAC).® We recommend, therefore, that the
GTAC and other relevant bodies should develop guidelines for research into gene
therapy for normal behavioural traits before such research takes place (paragraph 13.31).

Germline gene therapy raises particular issues concerning safety because the effects of the
therapy reach far into the future and cannot be easily predicted. The Clothier Report concluded
that ‘there is insufficient knowledge to evaluate the risks [of germline gene therapy] to future
generations’ and that therefore ‘gene modification of the germ line should not yet be
attempted’. In the context of behavioural variation within the normal range, which by definition
is not life-threatening, we cannot envisage any circumstances in which the modification of the
human germline would be justifiable (paragraph 13.32).

Access to interventions

Therapy versus enhancement

The way to distinguish between those interventions which count as ‘therapies’ and those which
count as ‘enhancements’ is by reference to the condition that is to be altered: therapies aim to
treat, cure or prevent diseases and to alleviate pathological conditions which place someone
outside the normal range, whereas enhancements aim to improve already healthy systems and to
advance capacities which already fall within the normal range. This distinction is often used to
justify a distinction between interventions which merit public support and those which do not.

United Nations Educational, Scientific and Cultural Organisation. (November 1997). Universal Declaration on the Human
Genome and Human Rights.

Committee on the Ethics of Gene Therapy (Chairman: Clothier, C.). (1992). Report of the Committee on the Ethics of Gene
Therapy. London: HMSO; Cm 1788.

GTAC’s remit is ‘the deliberate introduction of genetic material into human somatic cells for therapeutic, prophylactic or
diagnostic purposes’. An analogous role is performed in the US by the Food and Drug Administration (FDA). In July 2002, it was
reported that the FDA is to create a new department to oversee gene therapy, within the Center for Biologics Evaluation and
Research (New FDA Office for Gene Therapy. (2002). Nat. Med. 8, 646).
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The suggestion is that there is a duty to ensure that our fellow citizens receive therapies, but no
duty to ensure that they receive enhancements. The distinction between therapy and
enhancement is not straightforward and requires qualification, but the principle which associates
it with that between public and private provision is a useful starting-point in this area.

Although therapy is usually thought of as the treatment of diseases with an identifiable
biochemical basis, there can be cases in which someone suffers from a pathological condition
which places them outside the normal range in some respect, without there being any such
identified basis for it. In such cases, interventions to overcome the resulting impairment are also
to be regarded as therapies; hence, such interventions merit public support to make them
available to all. The important issue is the severity of the handicap, not its cause. We take the
view that this conclusion should be applied to interventions which become available in the field
of behavioural genetics. Any decision to provide public support through the National Health
Service (NHS) for interventions to enable individuals to overcome disabilities which obstruct
their capacity for behaviour in the normal range should not be dependent on the underlying
cause of the disability (paragraphs 13.41-13.43).

Providing tests and interventions

Who should be able to make use of genetic tests and interventions if they are developed? And
who should bear the cost of the tests and interventions? A standard view is that since the state
does not have an obligation to provide techniques for improving intelligence or athleticism or
changing behaviours, these interventions should not normally be provided as part of a public
healthcare system. Nonetheless, it may also be argued, that within a free society and a free
market, these techniques should be available for purchase.

The anxiety, however is that if such tests and interventions were available for private purchase,
the result could be that only the more affluent members of society would have access to them.
Because these techniques would enhance capabilities, this could lead to even greater inequalities
and increase social and economic polarisation. Public provision of new tests and interventions,
especially when accompanied by further efforts to prevent the formation of an underclass,
would, of course, require considerable resources. From an egalitarian perspective, if these
resources are not available, then the tests and interventions should not be introduced at all.
However, libertarians argue that there is no moral basis for a distinction between interventions
based on genetic variants and the familiar use of extra resources in the fields of education and
sport. In particular, if a trait is desirable and there is an intervention that will increase the
likelihood of it occurring, the correct response is to ensure that it is available as widely as possible.
While this may entail that, for at least a limited period of time, there will be some who do not
have access, the overall goal should be to raise everyone to the highest level.

It is difficult to adjudicate in the abstract between these egalitarian and libertarian positions. It
is only once some effective intervention is under consideration that the costs and benefits of full
public availability versus limited private availability for a privileged few can be assessed seriously.
We believe that equality of opportunity is a fundamental social value which is
especially damaged where a society is divided into groups that are likely to perpetuate
inequalities across generations. We recommend, therefore, that any genetic
interventions to enhance traits in the normal range should be evaluated with this
consideration in mind (paragraph 13.48).

Monitoring the provision of genetic tests and interventions

If genetic tests and corresponding genetic, medical or environmental interventions relevant to traits
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in the normal range are developed, it is important to consider how such tests and interventions may
be made available. Genetic tests for variants that influence behaviour in the normal range might be
thought of as comparable to personality or IQ tests, rather than genetic tests that are used to
diagnose or predict the onset of a serious disease such as cancer. Similarly, interventions might be
seen as comparable to vitamin supplements or cosmetic surgery. In both cases, therefore, if the
comparisons are a guide, it may turn out that individuals are left to make decisions about whether
to make use of tests or interventions without the involvement of health professionals.

This has important implications for the regulation and monitoring of tests and interventions.
Without appropriate safeguards, consumers may be at risk of exploitation through misleading
marketing practices. This is particularly likely in novel areas of science, where most people will not
be well placed to make informed judgements. In the case of genetic tests, there is currently no
specific legislation in place that would provide a regulatory mechanism for assessing the efficacy
or reliability of a test. This applies even to genetic tests for diseases, as well as to the hypothetical
tests for genetic influences on behavioural traits that are the focus of this Report.

We consider that the issues raised by tests for behavioural traits and other traits that exhibit
normal variation, rather than tests for diseases, require specific attention. The questions
addressed by these tests include very sensitive areas of personal and family vulnerability, and
there is considerable potential for exploitation of the anxieties and aspirations of members of the
public in an area where the science is not well understood. This danger is particularly important
since both tests and interventions might be applied to children without their consent. Thus, we
take the view that it is not adequate in this area to rely on the same mechanisms that apply to
non-genetic or non-medical enhancements, such as recourse to the Advertising Standard
Authority or the Office of Fair Trading, to prevent misleading claims being made and ineffective
tests from being sold.

In 1997, the Advisory Committee on Genetic Testing (ACGT), a non-statutory committee that
reported to the Department of Health, produced a Code of Practice and Guidance on Human
Genetic Testing Services Supplied Direct to the Public.” The ACGT was subsumed in 2001 by the
Human Genetics Commission (HGC), which currently has responsibility for administering the Code
of Practice. The HGC issued a public consultation document on the supply of genetic tests direct
to the public in July 2002.5 This summarises the current situation and poses a number of specific
questions covering issues such as consent to testing, storage and use of samples, and
confidentiality of data. It notes that tests in the field of behavioural genetics are likely to be
particularly controversial.

On the presumption that tests for genetic influences on behavioural traits in the normal
range, of varying quality and predictive power, will become available, we welcome the
consideration by the Human Genetics Commission (HGC) of genetic tests supplied
directly to the public. We encourage the HGC to give thorough consideration to the
issues raised by genetic tests for behavioural and personality traits. We recommend that
both the public and private provision of such tests, if they are developed, should be
stringently monitored and regulated as necessary (paragraph 13.53).

" Advisory Committee on Genetic Testing. (September 1997). Code of Practice and Guidance on Human Genetic Testing Services
Supplied Direct to the Public. London: Health Departments of the United Kingdom.

8 Human Genetics Commission. (July 2002). Consultation on Genetic Testing Services supplied Direct to the Public.
http://www.hgc.gov.uk/testingconsultation/index.htm (16 Jul 2002).
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In addition to genetic tests, interventions may be developed, whether medical, genetic or
environmental, on the basis of information about genetic variants. The HGC consultation
document recognises that some genetic tests may be accompanied by a corresponding
intervention that is recommended, depending on the test results. How should such interventions
be regulated?

In the case of genetic interventions the use of gene therapy will be regulated by the Gene
Therapy Advisory Committee (GTAC). Medical interventions such as pharmacological substances
will not necessarily be classified as medicines. While some would be subject to the existing
regulation in place for medicines, others might be classified as foodstuffs or herbal remedies.
Those which are not classified as medicines are unlikely to be harmful, but there is a risk that
they will be promoted on the basis of unreliable, or even non-existent scientific evidence, and
that consumers will be misled. Similarly, environmental interventions, such as changes in lifestyle
or surroundings, may be promoted on the basis of genetic information about an individual. As
noted above, we do not consider that there are currently any public bodies constituted in such
a way as to monitor the provision of such interventions effectively and ensure that they are
appropriate and of sufficiently high quality. We recommend, therefore, that those charged
with the monitoring and regulation of genetic tests for behavioural traits in the
normal range should also be responsible for ensuring appropriate monitoring of the
provision of interventions based on such genetic information, which fall outside the
scope of other regulatory bodies (paragraph 13.55).

We note the difficulties for monitoring and regulation raised by the sale of existing tests and
interventions on the internet, and encourage the efforts of the Office of Fair Trading and
consumer protection agencies such as the National Consumer Council and the Consumers’
Association in developing codes of practice and strategies, such as kite-marks, for assisting
consumers.

Prenatal selection

There are various ways in which we can affect the characteristics of our children. Most
fundamentally, our children are influenced by our choice of mate. However, in recent decades,
other techniques have been developed which extend our capacity in this area. The first is prenatal
diagnosis (PND) which is in widespread use in the UK to detect pregnancies affected by diseases
such as Down’s syndrome and spina bifida. Many couples opt for termination of pregnancy if
abnormalities are detected. Secondly, in the past 15-20 years, the technique of preimplantation
genetic diagnosis (PGD) has been developed, which enables embryos created by in vitro
fertilisation (IVF) programmes to be tested for genetic disorders before they are implanted. A
third, largely theoretical, approach is to move selection further back in time, by allowing choice
between different gametes. Experimental techniques now allow sperm to be sorted, enabling
parents to choose the sex of their embryo. This technique remains somewhat unreliable: there are
reports of an 8% error rate for females and 28% in males. It is not clear that this type of
technique will ever be applicable to traits other than sex, and it is particularly difficult to envisage
its applications to the complex traits considered in this Report.

The use of these techniques, particularly PGD and gamete selection, has often been referred to
in the press and in popular debate as a question of ‘designer babies’. ‘Designer baby’ is one of
those terms, like ‘Frankenstein foods’ and ‘slippery slope’, which is central to public discourse on
genetics, but which can be misleading. The selection of gametes before fertilisation, of embryos
before implantation, or selective termination of pregnancy are all examples of the selection or
choice of alternative options rather than the manipulation or design of babies. The possibility of
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truly designing a child, by choosing characteristics from a menu of possibilities to create a child,
for example using gene therapy, is still in the realms of science fiction (Box 13.2).

The forms of selection outlined above are currently only practised on clinical grounds in the UK.
However, a trend towards selection on other grounds can be identified. The recent decision by
the Human Fertilisation and Embryology Authority (HFEA) to allow the selection of embryos that
are free from genetic diseases and that can act as donors to existing siblings is an important move
in this direction. Moreover, recently, the Government has requested that the HFEA examines the
advances in techniques of gamete selection on the basis of sex, something which is already
possible and unregulated in the private sector. The HFEA intends to launch a public consultation
on sex selection in late 2002.

Law and clinical practice support the use of genetic information to provide informed choice for
prospective parents. But professional and public opposition has been voiced, for a variety of
reasons, to the use of non-clinical attributes such as the traits considered in this Report in testing
and selection. There seems to be a consensus in clinical genetics and in public opinion against use
of PGD or PND in order to select babies on the basis of non-clinical characteristics. In the case of
prenatal diagnosis (PND), we share this view. Setting aside the contested issue of the
ethics of abortion on social grounds, which is outside the scope of this Report, we take
the view that the use of selective termination following PND to abort a fetus merely
on the basis of information about behavioural traits in the normal range is morally
unacceptable (paragraph 13.65).

But the issues raised by the use of PGD are different. Whereas selective termination following PND
is applied to a fetus that has already implanted and is developing in the womb, PGD is used to
select which embryos to implant. Thus, PGD does not precede the termination of a potential
human life, but precedes instead the choice as to which embryo, among those created by IVF is to
be given a chance of developing into a human being. And in this context, it is not so clear that it
is morally unacceptable to make this choice on the basis of genetic information about the traits
that are the focus of this Report. Whereas PND would be used to end a life, PGD is, in effect, used
to choose which life to start. Hence, the moral prohibitions which apply in the case of PND, do not
apply in the same way in the use of PGD. Nonetheless, the potential use of PGD to select embryos
that are more or less likely to exhibit particular behavioural traits is widely thought unacceptable.

One line of argument in favour of the use of PGD is described in terms of a ‘right to procreative
autonomy’ which would include a right to employ safe and reliable methods for the selection of
children with a genetic predisposition for enhanced abilities within the normal range.® However,
we identify a number of arguments against the use of PGD for traits in the normal range. In
particular, we address the question of ‘natural humility’.

At present, parents accept their children as they find them in an attitude of ‘natural humility’ to
the unchosen results of procreation. This attitude is an important feature of parental love, the
love that parents owe to their children as individuals in their own right; for this is a love that does
not have to be earned and is not dependent on a child having characteristics that the parents
hoped for. Parental love which includes this element of natural humility is, therefore,
incompatible with the will to control. It is not compatible with attempts to interfere in the life of
a child except where the interference is in the child’s own interest. Equally, it is not compatible

° Dworkin, R. (1993). Life’s Dominion. London: Harper Collins.
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with the practice of prenatal selection which seeks to identify, as a basis for choice, genetic
predispositions for enhanced abilities or special character traits. For this is an attempt to
determine the kind of child one will have — which is precisely not the unconditional, loving
acceptance of whatever child one turns out to have.

Given that we are dealing here with only speculative possibilities, and since the likely small effects
of individual genes may make accurate predictions of future behaviour very difficult, it is hard to
evaluate the disagreement between the contrasting positions. In particular, it may be that the
contrast between the affirmation of a right to procreative autonomy and the defence of natural
humility is too simple. It might turn out that there are possibilities for modest applications of PGD
in relation to the traits considered in this Report which would not seriously undermine the
present relationship between parents and their children. While not entirely persuaded by this
conservative line of argument, we do accept that, at present, the case for permitting
prenatal selection based on the identification of genetic predispositions for enhanced
abilities remains to be made. We recommend, therefore, that the technique of
preimplantation genetic diagnosis, which is currently restricted to serious diseases and
disorders, should not be extended to include behavioural traits in the normal range
such as intelligence, sexual orientation and personality traits (paragraph 13.78).

Legal issues: criminal responsibility
Attributing responsibility

We conclude that research in behavioural genetics does not pose a fundamental
challenge to our notions of responsibility as they are applied in the legal context. We
consider that genetic variants in the normal range are unlikely to be considered an
excuse for legal purposes, at least for the foreseeable future. They fall outside the
scope of the defences of insanity and diminished responsibility and cannot be said to
absolve individuals from responsibility for their actions (paragraph 14.24). If progress in
behavioural genetics were to be such that close and clearly identifiable associations between
particular genetic variants and particular forms of antisocial acts were to be demonstrated, there
would be a case for a re-examination of the legal implications. It might be that the concept of
diminished responsibility, for example, could be expanded to embrace such conditions, perhaps
by redefining views of illness. If this possibility were to be considered, thought would have to be
given to the potential dangers of unwarranted over-reliance on genetic information and the
consequences of reducing responsibility for our actions (paragraph 14.25).

Sentencing

We conclude that, with regard to the sentencing of convicted offenders, the criminal law
should be receptive to whatever valid psychiatric and behavioural evidence is available.
The taking into account of genetic factors would depend on the degree to which such
evidence is convincing and relevant. Credible evidence of influence and a robust test for
the genetic factor in question would be essential: the weight to be accorded to such
information would be determined by the judge (paragraph 14.32). Currently, environmental,
social and psychiatric assessments may be taken into account by judges in determining appropriate
sentences. These must also be supported by valid, accurate and reliable evidence. It would be
unwise to assume that genetics will not be able to assist in determining degrees of blame, even if
the ‘all-or-nothing’ question of responsibility is not affected by genetic factors themselves. Such a
role would not compromise basic assumptions as to responsibility.

Exchanges between genetics and the criminal law are at present not very productive given the
uncertain nature of the evidence. This is likely to change. We recommend that the criminal
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justice system should be open to new insights from disciplines that it has not
necessarily considered in the past. The regular exchange of ideas in this area between
researchers in behavioural genetics, criminologists and lawyers could be an effective
means of ensuring that legal concepts of responsibility are assessed against current
evidence from the behavioural and medical sciences (paragraph 14.33).

Predictive use of genetic information

We take the view that while the reduction of antisocial behaviour and crime are important goals,
any attempt to predict the behaviour of an individual who has not exhibited antisocial behaviour,
and to intervene accordingly, poses a significant threat to civil liberties and should be treated
with great caution. The use of predictive genetic tests to anticipate antisocial behaviour for the
purposes of preventive action in the case of individuals who have not already exhibited such
behaviour raises ethical questions about balancing the interests of individuals against those of
society. We consider that the predictive use of genetic information about behaviour in
the normal range, used in isolation in the case of individuals who have not exhibited
antisocial behaviour, is unlikely to be warranted because of the predictive power of
such information is likely to be weak and there is a risk of false predictions. However,
we take the view that the use of such information in conjunction with information
about other, non-genetic influences on behaviour may be justified if the aim is to
benefit the individual, and in doing so, to benefit society also. We recommend that the
prediction of behaviour with a view to detaining an individual who has not committed
a crime is not justified, whether such predictions are based on information about
genetic or non-genetic influences on behaviour (paragraph 14.44).

Policy issues: employment, education and insurance
Employment

Various bodies have made recommendations concerning the occupational health and safety of
employees and jobseekers in the context of genetics. These have tended to apply a model of the
autonomy of the individual patient in the medical sphere to the employment relationship. In the
case of behavioural traits within the normal range, which are the subject of this Report, we are
not concerned with patients. Moreover, the employment relationship is less receptive to the
application of the medical model. The inherent inequality of bargaining position and power
between the employer and the individual employee means that the employer is likely to initiate
the tests and to decide how they are to be administered and used. A ‘right to refuse’ to take a
test to disclose genetic information or a ‘right to know’ the outcome, is likely to be of little
practical value where the employee has to choose between exercising the right or waiving it in
order to secure a livelihood. The public interest or paternalistic justifications for overriding the
individual’s wishes where there is a serious danger to the health or safety of the employee or
third parties do not exist in the case of non-clinical behavioural traits (paragraph 15.20). This leads
us to make the following conclusions and recommendations in the context of the use by
employers of genetic testing for behavioural traits:

m The primary duty of employers is to provide a safe environment for their employees
and others. The aim should be to remove hazards from the workplace, not to remove
employees on the basis of inherited characteristics or susceptibility to particular
forms of behaviour within the normal range.

m Employees should be selected and promoted on the basis of their ability to meet the
requirements of the job, and they should be monitored to ensure that their
performance meets those requirements.
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m Employers should not demand that an individual take a genetic test for a
behavioural trait as a condition of employment. The proper approach would be to
monitor employees for early warning signs of behaviour (such as violence) that
would make them incapable of performing the job satisfactorily.

® Any inquiry into the potential use of genetic testing of behavioural traits in the
workplace should include an investigation of the use of other purportedly
predictive scientific methods, such as psychometric tests, for similar purposes
(paragraph 15.21).

Education

We note, with some concern, that the implications for education of research in behavioural
genetics have not yet received significant critical attention. In the light of the issues that may
arise if genetic information about behavioural traits is applied in the context of
education, we recommend that further investigation of the ways in which such
research might be applied, and the resulting ethical and social issues, be undertaken.
We recommend that dialogue between those involved in education and researchers in
behavioural genetics be promoted. We recommend, further, that until such dialogue
and research is undertaken, genetic information about behavioural traits in the normal
range should not be used in the context of the provision of education (paragraph 15.26).

Insurance

We recommend that the use of genetic information about behavioural traits in the
normal range should be interpreted as falling under the scope of the five-year
moratorium agreed in the UK in 2001, and should therefore not be used by insurance
companies in setting premiums. Future discussion of possible legislation should
include specific consideration of genetic information regarding behavioural traits. If
the use of such information were considered, a thorough examination of the accuracy
and reliability of any genetic tests and their likely predictive power would be essential
(paragraph 15.37).

Funding research in behavioural genetics

It has proved difficult to gauge the precise extent of UK funding in this area. Our public
consultation showed that many people consider that, compared to research on disease, research
into genetic influences on behavioural traits in the normal range ought to receive low priority for
funding. This was partly due to doubts about the likely success of the research, and partly due to
concerns about the potential applications. We take the view that research in behavioural
genetics has the potential to advance our understanding of human behaviour and that
the research can therefore be justified. However, we note that it is important that those
who fund research in this area should continue to fund research of a high calibre, should
be transparent about their funding practices and should be aware of the potential for
the abuse and misinterpretation of results. In addition, we recommend that research
sponsors who intend to focus strategic funding in this area should pay careful attention
to public concerns about the research and its applications (paragraph 11.17).
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Introduction

Why this Working Party is important

11

1.2

13

Human behaviour is influenced both by the genes that we inherit and the environment in
which we live. With the significant advances in our knowledge of genetics and publication
of the draft sequence of the human genome, the focus of research has moved once again
towards understanding the biological contribution to behaviour.* Some researchers are
attempting to locate specific genes, or groups of genes, associated with behavioural traits
and to understand the complex relationship between genes and the environment. This is
called research in behavioural genetics. In contrast to research into the genetic basis of
diseases and disorders, researchers in behavioural genetics investigate aspects of our
personalities such as intelligence, sexual orientation, susceptibility to aggression and other
antisocial conduct, and tendencies towards extraversion and novelty-seeking.

This is a complicated area of research in genetics, often controversial, occasionally explosive
and with the capacity to ignite dangerous passions. There are concerns about the validity
of some of the scientific methodologies involved. It is difficult to identify and interpret the
influence of genetic factors, and it can be just as hard to define and measure the
behavioural traits themselves. There is no evidence that research in behavioural genetics
can expect to uncover simple correlations between one gene and one behavioural trait.
Rather, complex interactions between a number of genes may be involved in an individual’s
susceptibility to possessing a particular trait. There will also be environmental influences on
behaviour and genes, and genetic influences on both the environments we seek out and
the activity of other genes. Moreover, the effects of our genes change over time as we
develop - they do not have a continuous and unchanging influence on our brains and
bodies. A further complication is that one gene, or group of genes, is likely to affect more
than one trait. For example, in 1999, researchers in the US produced a strain of mice that
had been genetically modified and that appeared to have an improved memory.? But in
2001, another group of researchers discovered that mice whose genes had been altered in
this way also had the capacity to suffer more from long-term pain.®

A useful analogy that has been used to convey this complexity is that of an orchestra
playing a difficult score, whereby a particular group of genes (or the notes of the music)
can generate a large number of different outcomes (or interpretations of the music).* This
complexity means that, even if some genes are found to be associated with certain types of
behaviour, the contribution they each make may be very small, and the precise effect they
have on any particular person may be extremely difficult to predict. This weak contribution
of individual genes, or groups of genes, to overall susceptibility, is compounded by the
subtle interaction of genes amongst themselves and with the environment, and the relative
unpredictability of human development. If, notwithstanding all these difficulties, genes
that influence particular behavioural traits are identified, it could become possible to test

[

See for example Duster, T. (1990). Backdoor to Eugenics. New York: Routledge. This account reports a substantial rise, during

the 1980s, in the publication of scientific articles that attempt to explain the genetic basis of behavioural traits.

Tang, Y. P. et al. (1999). Genetic enhancement of learning and memory in mice. Nature 401, 63-9.

Wei, F. et al. (2001). Genetic enhancement of inflammatory pain by forebrain NR2B overexpression. Nat. Neurosci. 4, 164-9. This

effect is called pleiotropy.

IS

Schmikle, S. (2002). Intelligence genes prove hard to map. Minneapolis-St Paul Star Tribune 18 February. Reporting Professor

Jonathan Beckwith (Harvard University).
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1.6

for the presence of variations in these genes in individual people. No such tests currently
exist. Moreover, there is disagreement about whether tests that predict human behaviour
accurately could ever be developed.

Even if genetic tests could not yield predictions of a definite outcome, it may nonetheless
be possible that tests that suggest an individual will have an increased chance of possessing
a particular trait to a greater or lesser degree might be developed. Such hypothetical tests
might be undertaken for a variety of purposes. One purpose would be simply to gain more
knowledge about the influence of genes on behaviour. For example, studying traits within
the normal range of behaviour, such as anxiety, might help in the search for treatments for
disorders, such as clinical depression. Another purpose might be that of intervention or
treatment, for example to prevent aggressive behaviour by using medicines, or by attempts
to change relevant aspects of the environment. A further purpose might be that of
selection. This encompasses, for instance, prenatal testing, the streaming of children in
schools on the basis of intelligence and aptitude, the screening of employees and
jobseekers to exclude those with traits that employers consider undesirable, and the use by
insurers of genetic information about behaviour and personality traits in order to estimate
risk. Yet another purpose might be to claim diminished legal responsibility for one’s actions
or to mitigate punishment for criminal behaviour.

These possibilities raise important ethical, legal and practical issues. If genetic tests for
behaviour in the normal range are developed, parents who want children with certain
traits might be encouraged to select particular embryos or fetuses, or to seek to enhance
the traits of their existing children using genetic manipulation. Those with the most
desirable genetic endowments could be streamed into the best schools, universities, jobs,
while those without the benefit of enhancement would be relegated to a pool of the less
educated and less skilled. Although this may be the stuff of science fiction,®> there can be no
doubt that the idea that qualities of the human race could be improved by selective
breeding was to some extent taken as justification for acts of genocide by the regime in
Nazi Germany. This idea also encouraged the compulsory sterilisation of mentally
handicapped people in Europe and North America. While modern behavioural genetics is
not in any sense driven by eugenic policies, there is a need to understand why past ideas
and practices were unacceptable and to be aware of the potential dangers of genetic
discrimination in our open society, where decisions tend to be made by individuals and
based on freedom of choice. Other important issues include the protection of the privacy
and confidentiality of personal genetic information, and the role of education and the
media in influencing mistaken beliefs about the factors that affect particular behavioural
traits and the stigmatisation of individuals who display such traits.

In view of considerations such as these, the Nuffield Council on Bioethics agreed that it was
important to anticipate the ethical, legal and social implications raised by research in
behavioural genetics. The scope of the Council’s 1993 Report on Genetic Screening: The
Ethical Issues, was limited to serious diseases. In focusing on the major psychiatric disorders,
the scope of the 1998 Report on Mental Disorders and Genetics: The Ethical Context was
similarly restricted. The work of the Human Genetics Advisory Council (HGAC) in the UK,

® An extreme form of such a society is imagined in the film Gattaca (1997) where the “InValids” who have not been genetically
engineered are condemned to the lower ranks of society. While the society envisaged in Gattaca is based on parental choice,
Aldous Huxley’s Brave New World (1932) presents a vision of an authoritarian society in which the state is responsible for
producing and conditioning the requisite supply of intelligent and less intelligent individuals.
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and the Human Genetics Commission (HGC) which replaced it, has also focused on inherited
disease and susceptibility to clinical disorders. This Report is intended to fill that gap and to
draw attention to the implications of research in genetics which falls outside the medical
sphere. The objectives of the Working Party established by the Council were to define and
consider the ethical, legal and social issues arising from the study of the genetics of
variation within the normal range of behaviour characteristics. In order to provide a factual
and contextual background to the issues, this Report first sets out the historical and
scientific background and examines the evidence for the relative importance of genetic
influences on selected behavioural traits. It then considers the potential applications of this
research and the ethical, legal and social implications.

Defining the normal range of behavioural characteristics

1.7

18

1.9

The subject of this Report is human behaviour within the normal range, as opposed to traits
that are defined as illnesses or diseases. An important preliminary question is whether it is
actually feasible to talk about a ‘normal range’ of behavioural traits. According to one
view, there is no such state as ‘normality’, and nor is there a ‘normal genome’, as each
individual is subject to different genetic and environmental influences.

There is a danger that, in speaking of the ‘normal’ range, this Report may be
misunderstood as stigmatising certain kinds of behaviour, namely those that are at the
extremes of variation. It therefore needs to be emphasised that when we use the phrases
‘normal variation’ or ‘behaviour in the normal range’, no moral evaluation or judgement is
implied. In these phrases, ‘normal’ has a statistical meaning - it refers to the range of
variation, usually that which includes about 95% of the population, and which is thought
not to contain any individuals with clinical disorders or diseases. There are other
approaches to defining normal behaviour. They include the theory that abnormal
behaviour is that which results in impaired function in society for the individual, either
from the individual’s own perspective, or from an objective standpoint, regardless of
whether the behaviour is statistically rare or not.

We take the statistical approach merely as our starting point, using it to limit the field of
inquiry. We have focused on traits, such as intelligence, that are continuously distributed
measures, displayed by each individual in the population to a greater or lesser extent, and
which are not commonly viewed as disorders. In Chapter 13, we consider further the
question of defining normal behaviour with reference to issues such as medicalisation and
the distinction between therapy and enhancement. For now, we observe that not only are
the boundaries between disorders and variation in the normal range difficult to draw, but
also that they can be disputed at any time and can alter as society changes. Homosexuality
has, at times, been regarded as a disorder, but today is usually regarded as a variation
within the normal range of sexual preferences. We also note the further question, whether
patterns of behaviour can properly be seen as lying on a continuum, with disorders as
extremes of normal variation, or whether disorders are qualitatively different from
behaviour in the normal range. For example, is depression an extreme manifestation of
neuroticism, a trait which is present in everyone to some degree, or is it a distinct disorder?
At present, it is not known whether there will prove to be any evidence from research in
genetics for making a qualitative distinction between normal and abnormal behaviour, or
for viewing behaviour as lying on a continuous spectrum. This is one reason why
researchers in behavioural genetics and other disciplines consider it important to examine
the genes of people considered to be within the normal range as well as those who display
extremes of behaviour.

T 431dVHD
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The scope of research in behavioural genetics

1.10

111

We focus on four areas of research in behavioural genetics: research into intelligence,
personality traits, antisocial behaviour and sexual orientation. These were selected to
illustrate the range of topics that are being investigated, and because of the important
issues they raise.

m Intelligence is a complex phenomenon and there is considerable debate about whether
it can be measured effectively. There is substantial disagreement regarding the extent to
which genetic and environmental factors influence intelligence.

m Personality traits have been studied by psychologists for many years. Five core traits have
been the focus of research in both psychology and behavioural genetics: neuroticism,
introversion/extraversion, openness, agreeableness and conscientiousness.

m Antisocial behaviour is classified differently by mental health clinicians, criminologists
and psychologists, but a common factor is that it is behaviour which violates the rights
and safety of others. It includes traits such as aggression and violent behaviour.

m Sexual orientation is regarded by some as a matter of choice and by others as a matter
of biology. What role, if any, do genetic factors play in sexual orientation? The answer to
this question is bound to influence the way in which people react to homosexuality.

We acknowledge that terms such as ‘antisocial behaviour’ and ‘extraversion’ arise from
particular disciplines, for example psychology, and that there is often dispute about what
they refer to. However, since certain behavioural traits, thus defined and labelled, are the
focus of research into behavioural genetics, we use these terms. In discussing these
characteristics we have found it useful to compare them to certain other quantitatively
varying human characteristics, such as height, which are more amenable to definition and
measurement than behavioural traits.

The structure of the Report

1.12

The first two parts of the Report explain the historical and scientific background to research
in the field of behavioural genetics. Chapter 2 outlines the history of the eugenics
movement and its profound effect on the development of clinical genetics and
developmental psychology since the Second World War. There is a brief account of
evolutionary psychology as a reaction to the behaviourism of the 1950s and 1960s.° Chapter
3 attempts to explain what is meant by the suggestion that genes influence or affect
human behaviour. It does so by examining what genes are and how they work, what is
meant by genetic variation, what we mean by human behaviour within the normal range,
and how genes might influence such behaviour. There are different ways in which one can
study the contribution that genetic factors make to human behaviour. Chapter 4 examines
one of these approaches, namely quantitative genetics. This field of research aims to
determine the extent to which variation in a trait is genetically influenced in a population.
It uses statistical methods to examine and compare groups of people without focusing on

® The Report has been confined to behavioural genetics. Evolutionary psychology, which attempts to provide explanations for
similarities in human behaviour rather than variation between individuals, raises different scientific and ethical issues and is not
discussed in the Report.
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particular genes. Chapter 5 explains another approach, that of molecular genetics. This
attempts to identify differences in particular genes that contribute to variation between
particular individuals. A third approach is the use of animals to try to examine the effects
of particular genes on behaviour. Chapter 6 examines this type of research.

T 431dVHD

1.13 The third part of the Report, Chapters 7-11, contains reviews of the findings that have been
obtained to date in each of these methods of research, with respect to the behavioural traits
already listed: intelligence, personality, antisocial behaviour and sexual orientation. The
principal themes that emerge from the reviews of the evidence are summarised in Chapter
11. The Report has been written so that readers not wishing to digest the scientific
information contained in the reviews of the evidence can refer to this summary chapter
instead, without compromising their understanding of the overall Report.

NOILONAOYLNI

1.14 The fourth part of the Report examines the ethical, legal and policy issues and offers a
series of conclusions and recommendations. A starting point is the recent United Nations
Educational, Scientific and Cultural Organization (UNESCO) Universal Declaration on the
Human Genome and Human Rights which states that the ‘human genome underlies the
fundamental unity of all members of the human family, as well as the recognition of their
inherent dignity and diversity’.” Chapter 12 begins by discussing whether there is an
inherent conflict between understanding the genetic influences on behaviour and human
dignity, as it is expressed in the concepts of free will and moral responsibility. Chapter 13
then addresses some of the potential applications of the research including genetic,
medical and environmental interventions aimed at changing behavioural traits, as well as
prenatal selection. Chapter 14 is concerned with the implications of research in behavioural
genetics for the criminal justice system, in relation to attributions of legal responsibility and
sentencing, and in predicting antisocial behaviour. Chapter 15 considers genetic testing and
selection with regard to education, employment and insurance.

" United Nations Educational, Scientific and Cultural Organisation. (November 1997). Universal Declaration on the Human
Genome and Human Rights.
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The historical context

2.1 The literal meaning of the term eugenics is ‘well born’. It refers to the doctrine that
humanity can be improved by selective breeding, that is, by encouraging those with
desirable traits to reproduce or discouraging those with undesirable traits from doing so.
The eugenic movement is relevant to the present considerations of genetics and behaviour
because intellectual abilities and behaviour of various kinds were central to most eugenic
policies and practices, and the study of behavioural genetics was established by scientists
working within the context of the eugenics movement. This history remains part of what
underlies many of the anxieties expressed today among professionals and members of the
public towards work on genetics and intellectual abilities and other behavioural traits.
Current work in behavioural genetics has been described as ‘the second of two eras in
which the science of heredity has promised to offer great benefits for mankind’, making it
‘inevitable that today’s genetics proceeds in the shadow of eugenics.” Many of the
respondents to the Working Party’s public consultation made links of various kinds
between research in behavioural genetics and eugenics (see Box 2.1).?2

been used to justify racism, persecution
iIduals, and it has been used to proclaim the

British Psychological Society

IS frequently described as eugenic ...
the public interest, precisely because it
iversity and people with handicap.’

Public Health Genetics Network

e being created, something between Hitler
2nces. Even if the techniques are new, the

Mr Chris Barchard

it is concerned with normal people. The
e some form of eugenics which is morally
! Id not take place.’

Mrs Gaynor Mitchell

he very choice of this list links modern
ere exactly the issues that concerned the

Professor Steven Rose

1 Buchanan, A., Brock, D., Daniels, N. & Wikler, D. (2000). From Chance to Choice: Genetics and Justice. Cambridge: Cambridge
University Press.

2 Nuffield Council on Bioethics. (19 March 2001). Genetics and human behaviour: the ethical context. Public consultation
document. http://www.nuffieldbioethics.org/filelibrary/doc/consultation_document_final.doc (13 Aug 2002).
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2.2

2.3

2.4

While selective breeding in plants and animals is as old as agriculture, it became
increasingly effective in the nineteenth century. This populated farms in Western Europe,
and ‘Neoeurope’ (temperate North and South America and Australasia) with improved
breeds and strains which came to dominate the world food trade, as they still do today. The
success of the selective breeding of plants and animals is evidence that both physical and
behavioural characteristics can be changed over generations by selection so that the
relevant characteristics are, at least to some degree, inherited. Not surprisingly, in a climate
in which the breeding of animals was much discussed and visibly effective, debates also
included the possibility of the selective breeding of humans, and, consequently, the
improvement of the gene pool. This latter is what Francis Galton, in 1883, termed eugenics.
His cousin, Charles Darwin, put the argument clearly:

‘With savages, the weak in body or mind are soon eliminated, and those that survive
commonly exhibit a vigorous state of health. We civilised men, on the other hand, do
our utmost to check the process of elimination, we build asylums for the imbecile, the
maimed and sick, we institute poor-laws; and our medical men exert their utmost skill
to save the life of everyone to the last moment. There is reason to believe that
vaccination has preserved those who from a weak constitution would have formerly
succumbed to smallpox. No-one who has attended to the breeding of domestic
animals will doubt that this must be highly injurious to the race of man. It is
surprising how soon a want of care, or care wrongly directed, leads to the
degeneration of a domestic race; but excepting in the case of man himself, hardly
anyone is so ignorant as to allow his worst animals to breed’.®

The first recorded experiment in the selective breeding of humans took place in John
Humphrey Noyes’ Perfectionist Community at Oneida in New York State.* Between 1869
and 1879 fifty-eight ‘stirpicults’ were born to members of the Community selected on
grounds of intelligence, physique and other characteristics. The children were carefully
studied and judged to be superior in their physique and intellect.°* However, whether this
can be attributed to the Community’s attention to ‘the laws of breeding’, or its material
prosperity, education and social policies, is another matter.

By the early decades of the twentieth century, eugenic policies and practices were in place
in almost all industrialised countries, and some version of eugenic thought was common
ground across the political spectrum. Policies and practices varied widely from country to
country. Most included positive eugenics, designed to increase fertility among those
deemed to be fit, and negative eugenics, designed to reduce or prevent reproduction by
those held to be unfit. In Britain the demographic transition, with falling birth rates
especially among the middle and upper classes, provided a strong incentive for eugenic
policies which included the incarceration of the ‘feeble minded’ and ‘morally incompetent’
to segregate them, as well as attempts to increase the birth rate of the middle classes.
Following a Royal Commission on the Causes and Control of the Feeble Minded, the 1914
Mental Deficiency Act allowed the compulsory detention of individuals in state institutions
to control fertility. The First World War was generally regarded as a eugenic disaster

3 Darwin, C. (1871). The Descent of Man, and Selection in Relation to Sex. 2nd ed. London: John Murray. pp. 133-4.

4 Carden, M. L. (1998). Oneida: Utopian Community to Modern Corporation. Syracuse: Syracuse University Press.
5 stirpiculture is defined as the production of pure races or stocks by careful breeding.

® McGee, A. N. (1891). An experiment in human stirpiculture. Am. Anthropol. 4, 319-29.
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because of the particularly high death rate among officers. This aided the promotion of
eugenic policies in the 1920s. In Britain and elsewhere, there was a wide consensus that
behavioural and personality traits and moral qualities were largely determined by
inheritance. This was repeatedly emphasised by eugenic educational programmes, which
claimed, particularly in the early years of the movement, that these characteristics were
transmitted as Mendelian traits (‘like the coat colours of guinea pigs’).”

In many countries, although not in Britain, programmes of the compulsory sterilisation of
the ‘unfit’ were instituted in the 1920s and 1930s to combat ‘racial degeneration’ and
crime. It is estimated that in the US about 30,000 people were sterilised. In Germany the
figure was probably 400,000.% In Nazi Germany there was selective breeding of the ‘racially
pure’, the ‘euthanasia’ of thousands of children living in institutions, and the killing of
adults from families that carried Mendelian conditions such as Huntington’s disease.
Eugenics had its critics, who argued on moral, political, social and scientific grounds. In
Britain, by the 1930s, there was increasing opposition for both social and political reasons
and because of the lack of any evidence demonstrating that the characteristics central to
the eugenic programmes were inherited to any significant degree.

It is often believed that knowledge of what had occurred in Nazi Germany before and
during the Second World War was sufficient to end eugenic policies elsewhere. This is not
so. Some countries, including Canada, Sweden and Switzerland, continued sterilisation on
eugenic grounds until at least the 1960s.° In many countries, the traditions of political
thought, which in a general sense might be regarded as eugenic, have continued in
minority politics. Amongst scientists, eugenic ideas continued to have their supporters. For
instance, in 1962 an international group of distinguished biologists met at the Ciba
Foundation to consider ‘Man and his Future’.*® The meeting was much preoccupied by
eugenics:

‘The improvement of human genetic quality by eugenic methods would take a great
load of suffering and frustration off the shoulders of evolving humanity, and would
much increase both enjoyment and efficiency. Let me give one example. The general
level of genetic intelligence could theoretically be raised by eugenic selection; and
even a slight rise in its average level would give a marked increase in the number of
the outstandingly intelligent and capable people needed to run our increasingly
complex societies.

How to implement eugenic policy in practice is another matter. The effects of merely
encouraging well-endowed individuals to have more children, and vice versa, would be
much too slow for modern psychosocial evolution. Eugenics will eventually have to have
recourse to methods like multiple artificial insemination by preferred donors of high
genetic quality.’™

" A poster published by the American Eugenics Society, 1927.

8 Paul, D. B. (1998). Controlling Human Heredity 1865 to the Present. Amhurst, NY: Humanity Press.

% It has recently been reported that since 1996, as many as 200,000 indigenous people in Peru have been pressured into being
sterilised, as part of a family planning programme run by the government, which offered incentives to those who agreed to be
sterilised and threatened to impose fines for reproducing. (Mass sterilisation scandal shocks Peru. BBC News Online. 24 July
2002. http://news.bbc.co.uk/1/hi/world/americas/2148793.stm).

0 wolstanholme, G., editor. (1963). Man and His Future. London: Churchill.

1 wolstanholme, G., editor. (1963). Man and His Future. London: Churchill. p. 17 Julian Huxley.
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2.7

2.8

2.9

Similarly, geneticist and Nobel Prize winner, Hermann Muller argued that:

‘modern civilization has instituted a negative feedback from cultural progress to genetic
progress ... The social devices and the individual persuasion regarding family size
advocated by old-style eugenics are inadequate to meet the situation, except in extreme
cases of specific defects. For the major problems concerned with qualitative characters,
the more effective method and the one that is ultimately more acceptable
psychologically, is germinal choice.’*?

The usual method advocated for ‘germinal choice’ was artificial insemination by selected
donors (AID). Others at the meeting doubted whether these methods would be acceptable
or would achieve their desired results. Some questioned whether human populations were
deteriorating in genetic terms. They pointed out that IQ levels were rising and wondered
whether human beings could be trusted to formulate long-term eugenic objectives.”
Twenty years later, at the Eugenics Society’s 75th anniversary meeting, which focused on
eugenic and ethical aspects of new reproductive and genetic techniques, there was
discussion of Robert Graham’s Californian sperm bank of samples taken from Nobel Prize
winners. It was suggested that ‘there is a case on eugenic grounds for choosing donors who
are above, but not greatly above, the parental level of intelligence.”** While the British
Eugenics Society lost some support after the Second World War, it continued to attract
prominent scientists, including geneticists, to its meetings into the 1980s. Throughout this
post-war period the Society advocated voluntary policies using such techniques as
contraception, AID, carrier detection of Mendelian diseases and prenatal diagnosis.

The eugenic movement has had a profound effect on the development of clinical genetics
in the post-war era, with increasing attempts to separate genetic counselling from eugenic
policies. This may be seen, for example, in the emphasis on non-directive counselling in
contrast to the provision of advice (and treatment) which characterises other clinical
medicine. The educational activities of the eugenics movement may be, in part, responsible
for the continuing beliefs that some behavioural characteristics are largely determined by
genetic factors.*

In order to learn from the history of eugenics, there is a need for clarity about exactly what
was wrong about past eugenic programmes:

‘For the history of eugenics to be instructive in ensuring social justice with greater
knowledge about genes, and perhaps some ability to alter them, the key question is
whether ... eugenics was wrong in its very inception. If so, any eugenics programme will
be wrong. On the other hand, if the abuses done in the name of eugenics do not
necessarily reflect badly on eugenic ideas themselves, then our task will be to ensure
that any eugenic interventions of the future avoids these abuses.’®

12

Wolstanholme, G., editor. (1963). Man and His Future. London: Churchill. p. 261. Muller went on to be associated with the

Repository for Germinal Choice, a non-profit sperm bank that solicited donations from Nobel Prize winners and other eminent
scientists.

13 Wolstanholme, G., editor. (1963). Man and His Future. London: Churchill.

14

Carter, C. O., editor. (1983). Developments in Human Reproduction and their Eugenic and Ethical Implications. Proceedings of

the Nineteenth Annual Symposium of the Eugenics Society. London: Academic Press.
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Paul, D. B. (1998). Controlling Human Heredity 1865 to the Present. Amhurst, NY: Humanity Press.
Buchanan, A., Brock, D., Daniels, N. & Wikler, D. (2000). From Chance to Choice: Genetics and Justice. Cambridge: Cambridge
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In what they term an ‘ethical autopsy’ of eugenics, Buchanan et al have identified five
possible answers to the question: what is wrong with eugenics? We describe these in the
paragraphs that follow, drawing largely on the account offered by these authors.

m Replacement rather than therapy. Eugenics sought to improve society by causing ‘better’

people to be conceived, rather than improving the lives, health and well-being of those
already born. While eugenic policies are not alone in affecting which individuals may be
conceived, many social and economic policies may do that deliberately or inadvertently,
eugenics raises questions about what kinds of people should or should not be born. While
one may not accept the judgements that were made in the past, to argue that, in principle,
such judgement should never be made would be to condemn, among other things, all
programmes for prenatal screening and diagnosis for serious medical conditions.

The pluralism of values and our status as designers. Eugenic programmes are criticised
for promoting a particular conception of human perfection and for failing to appreciate
the essential plurality of values and ideals of human excellence. In practice, the usual
eugenic ideal was people like the eugenicists themselves. Buchanan et al suggest that
eugenicists should not be faulted for favouring individuals with high intelligence, or
other such traits, but rather for the beliefs and attitudes that accompanied such
elements in their programme. For example, crime and unemployment were thought to
be the result of low intelligence, and people of low intellectual ability were considered
of little value to themselves or others. The pluralism of ideals and values already raises
difficult questions with regard to selection against serious disease: these problems are
heightened by the potential selection and manipulation of behavioural traits and
characteristics about the value of which there is even less consensus. Jonathan Glover
has argued that the barbarous history of the twentieth century makes the improvement
of human nature desirable.*” However, a counter-argument might suggest that some of
the worst policies of the twentieth century arose from the very effort to improve the
human population, through Nazi racial ideology or Stalinist social engineering. While
such excesses seem unlikely in a democracy, it remains the case that our own ideas about
what might be the best way to improve the human species are limited by our own
values, perspectives and horizons.

Violations of reproductive freedoms. We have already noted the crimes of Nazi Germany,
the involuntary sterilisation of tens of thousands of Americans and Europeans and the
programmes of segregation. But it is worth pointing out that many eugenicists, including
Francis Galton and the British Eugenics Society from the early 1930s did not favour
coercion.”® Today, China has a clearly eugenic Maternal and Infant Health Law.*” But in
many other countries reproductive freedom is sufficiently well established that the
introduction of programmes for mass sterilisation and other forms of reproductive
coercion seems very unlikely. It is widely agreed that the elimination of individual choice
and the introduction of coercion in reproductive matters are two features of past
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Glover, J. (1984). What Sort of People Should There Be? Harmondsworth: Penguin.
Paul, D. B. (1998). Controlling Human Heredity 1865 to the Present. Amhurst, NY: Humanity Press.

China’s Misconceptions of Eugenics [editorial]. (1994). Nature 367,1-2. The law is concerned with negative eugenics, that is,
with preventing those with undesirable inherited traits from reproducing.

Wertz, D. C. & Fletcher, J. C. Ethical decision making in medical genetics: women as patients and practitioners in eighteen nations.
In Ratcliff, K.S. et al, editors. (1989). Healing Technology: Feminist Perspectives. Ann Arbor: University of Michigan Press. But see
also footnote 9 in this chapter.
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eugenic practices that make them morally abhorrent. Some have suggested, on
libertarian grounds, that voluntarily chosen ‘quality control’ should be an option. It
should be noted that one does not have to conclude that eugenics free of coercion is
morally acceptable. In Chapter 13, we discuss arguments against allowing individuals
who would like to make use of techniques of prenatal selection from doing so.

m Statism. James Watson, one of the scientists who discovered the structure of DNA, has
argued that since state policies were responsible for the eugenic crimes of the past, the
role of the state in matters of inheritance should be curtailed. However, as several others
have pointed out, the actions of parents, employers and insurers, among many others,
can harm those with genetic diseases.? States can take positive actions to curb such harm.
Conversely, states may be involved in funding and organising services for genetic
screening and testing as well as the termination of pregnancies with fetuses found to
carry genetic diseases.

m Justice. ‘Eugenics has proved itself historically to have a cruel and always a problematic
faith, not least because it has elevated abstractions — the “race”, the “population”, and
more recently, the “gene pool” — above the rights and needs of individuals and their
families’.*® The eugenic movement believed that the human population faced a grave
threat of ‘degeneration’ and that this justified their programmes of segregation and
sterilisation. Today, in an attempt to distance current policies from that eugenic past, a
line is often drawn between eugenics, as an intervention on behalf of public health and
well-being, and clinical genetics as a service for individuals and families. But, this is a line
that is very difficult to draw clearly. Behavioural genetics cannot disavow any social
purpose, but rather has to ensure that its goals are pursued justly and fairly.

The impact of eugenic thought on research into human behaviour

Psychology in the first half of the twentieth century

2.10

It is hardly surprising that eugenic thought profoundly shaped the growth of
developmental psychology and what later became known as behavioural genetics.
Questions of nature and nurture dominated the developing theories. Pioneers, such as
Francis Galton, initially used information about family history and pedigree to argue the
hereditarian case for both high and low intellectual abilities (see Figure 2.1). As well as
measuring physical characteristics, Galton devised psychological tests which led to the
development of IQ tests. He attempted to measure the ‘strength’ of inheritance by the
association of characteristics in parents and children and between other relatives. The
pedigree techniques which had proved so successful in the analysis of characteristics
associated with single genes (and, indeed, are used to this day for the diagnosis of
Mendelian diseases) were found not to be effective for the analysis of traits like
intelligence or height, which were increasingly described in quantitative rather than
qualitative terms. Each family member in a pedigree can be described as having, or not
having, a trait such as blue eyes or a Mendelian condition such as Huntington’s disease. In
the early work, mental capacities were described in the same way, with individuals classified
using terms such as feebleminded or as having scientific ability (see Figure 2.1). However,
in analysing mental capacities, Galton and others moved to the use of quantitative

2 For example, Glover, J. (1984). What Sort of People Should There Be? Harmondsworth: Penguin.
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For example, Duster, T. (1990). Backdoor to Eugenics. New York: Routledge.

2 Kevles, D. (1985). In the Name of Eugenics: Genetics and the Uses of Human Heredity. Berkeley: University of California Press.
pp. 300-1.
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Figure 2.1: The first families of eugenics

Chart showing the inheritance of ability

Wedgwood Darwin Galton
Josiah Erasmus
Wedgwood Darwin

Charles
Darwm

. | . " \. " \. Francis
-/ N_/ N_o  N_s Galton
IJ'\ IJ'\ ']'\ 'J'\ 'J'\
1 1 1 1 I 1 1 1 1 1
Sav No Nov N_v N
Male / Female

O Normal D Brilliant Scientific ~ *~, Other normal
ability -~ children

A pedigree chart showing the inheritance of ability in the Wedgwood, Darwin and Galton
families which was originally published by the Eugenics Society in 1909. The names of
prominent individuals were added by Resta.*

Francis Galton (1822-1911) was a founder and the first President of the Eugenics Society. On
his death Major Leonard Darwin, son of Charles Darwin, became Secretary of the Society
and later President. Sir Charles G. Darwin (Charles Darwin’s nephew) was a Vice-President
and served on the council of the Society with such luminaries as Aubrey Lewis (psychiatrist),
Julian Huxley (biologist), John Maynard Keynes (economist), Richard Titmus (sociologist)
and D.V. Glass (demographer).

’ Resta, R. (1995). Whispered hints. Amer. J. Med. Genet. 59, 131-3. It will not escape the notice of readers that, in line
with prejudices of the day, no women are classified as brilliant or as having scientific ability.
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2.11

2.12

2.13

measures, like 1Q scores, and applied the new statistical approaches. This research led to the
development of heritability scores, which are discussed in Chapter 4. Today, IQ is seen as
being polygenic (influenced by many genes) in contrast with a disease like Huntington’s
disease which is associated with the mutation of a single gene. While pedigree methods
remain a valuable way to study characteristics associated with a single gene, quantitative
methods are needed for polygenic traits such as behavioural characteristics.

Galton’s original question about the ‘strength’ of inheritance is the same as the
contemporary common sense understanding of heritability. This is the extent to which
inheritance (nature), on the one hand, and environmental (nurture) factors, on the other,
contribute to the development of characteristics such as intelligence in an individual. Does
an individual owe her high intelligence to what she has inherited from her parents or her
upbringing and schooling or a particular mixture of the two? In fact, it turns out to be very
difficult to answer scientifically the question posed in these terms. As we shall see in Chapter
4, what research in behavioural genetics can do is to estimate the heritability of a
characteristic in a particular group of people, not an individual. This is the proportion of the
variation in the characteristic in a particular population, say the variation in IQ scores for a
particular group, and it is this group variation which can be apportioned between inherited
factors and those in the environment. But, as we shall see later in our discussion, there is a
continuing tendency to misunderstand the meaning of estimates of heritability. People
often assume that it is the common sense meaning of heritability (or Galton’s strength of
inheritance). So, if it is stated that the heritability of 1Q is 0.50, some people may assume that
half their 1Q (or that of anyone else in that population) is contributed by their genes and
half by their nurture. As will be discussed more fully in Chapter 4, this is incorrect. The
scientific meaning of an estimate of heritability of 0.50 is that half the variation in IQ scores
between people in the group appears to result from genetic variation between them, and
half the group variation from differences in their environment and upbringing.

Most of the British scientists involved in the quantitative study of individual and group
differences in intellectual abilities in the first half of the century who made lasting
contributions to development of the subject, were prominent eugenicists and were
centrally concerned with issues of nature and nurture.® This tradition of research created
modern parametric statistics and the scientific study of behavioural genetics.

In the first half of the century there were numerous studies of intellectual abilities often
using twin designs and estimates of heritability. These set out to demonstrate that
inheritance played a major part in the development of these characteristics. But such work
was rather eclipsed in the 1940s and 1950s in the US by the rise of behaviourist psychology.
However, the tradition continued in the UK led by psychologists such as Hans Eysenck. The
behaviourists compared inputs and outputs, but they had little interest in either the
evolutionary or developmental factors that might shape the mind/brain/body.

Psychology from the 1960s onwards

Individual differences

2.14

24

The earlier traditions of ‘individual psychology’ or behavioural genetics, which were based
on techniques of quantitative genetics, were gradually re-established in the United States
in the 1960s. Such work received enormous publicity with the publication of Arthur Jensen’s

For example, Francis Galton, R A Fisher, Karl Pearson and Cyril Burt.
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article in the Harvard Educational Review, ‘How far can we boost IQ and educational
achievement?’® Jensen’s own answer to his question was, in brief, ‘very little’, as he
assumed that intellectual abilities were largely determined by genetic endowment. Jensen
argued on the basis of estimates of heritability that difference in IQ scores generally found
when comparing black and white groups were the result of genetic differences between
the groups. He claimed, therefore, that they were unlikely to be able to be changed by
environmental manipulations, such as the pre-school Head Start Programmes which at that
time were being widely instituted in the US.

2.15 Despite the fact that Jensen’s conclusions were criticised by many academics (although
they did receive support from others such as Hans Eysenck in the UK), they have been very
influential. Waters were further muddied because several prominent researchers in
behavioural genetics involved in this research both in the US and Britain accepted support
from overtly racist organisations. Critics argued that the inferences that Jensen drew from
estimates of heritability were invalid and that his arguments involved a notion of genetic
determinism that was unsupported by evidence. Recently, broadly similar arguments to
Jensen’s, which reach generally similar conclusions related to socioeconomic differences in
the USA, have been put forward in The Bell Curve.®*® These, too, received wide
international publicity and much criticism, but also support, from some social scientists,
psychologists and geneticists.”

2.16 There continues to be a popular but mistaken belief that the level of heritability equates
with the ease or difficulty of changing or altering a particular characteristic, or its
immutability. However, researchers in behavioural genetics and psychologists would now
agree that the ways in which different factors interrelate in the development of a
characteristic are not related to its immutability. Environmental interventions, be they social,
dietary, physiological or otherwise, can change the course of genetic diseases or, indeed,
behavioural characteristics that are highly heritable. Conversely, there are numerous
examples of social and cultural practices and behaviour that are very resistant to change.

Evolutionary psychology

2.17 In part as a reaction against the behaviourism of the 1950s and 1960s (paragraph 2.12),
other approaches were developed that drew to a greater extent on biology. One example
of this trend is evolutionary psychology. Evolutionary psychology takes its inspiration from
the Darwinian theory of natural selection. A general aim is to see how current patterns of
behaviour can be understood in terms of our evolutionary history. Where a particular
pattern of behaviour is widespread and is seen across different cultures, it is often
assumed that there will have been strong selection pressures favouring the development
of that behaviour and so the selection of the particular genetic variants (‘genes’)
responsible for its development. There is therefore a general inference about processes of
development in the individual (ontogeny) from the presumed evolutionary process
(phylogeny) that has led to the widespread occurrence of the behaviour pattern. Over the
past two decades the principles of evolutionary psychology have been widely applied to
the study of human behaviour. But evolutionary biology has always had its critics,

% Jensen, A. R. (1969). How much can we boost IQ and scholastic achievement? Harvard Educ. Rev. 39, 1-123.
% Herrnstein, R. & Murray, L. (1994). The Bell Curve: Intelligence and Class Structure in American Life. New York: The Free Press.
27 Devlin, B., Fienberg, S. E., Resnick, D. P. & Roeder, K., editors. (1997). Intelligence, Genes and Success. New York: Copernicus.

% Rose, H. & Rose, S. (2000). Alas Poor Darwin: Arguments Against Evolutionary Psychology. London: Cape.
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particularly from the field of developmental biology.® One criticism they make is that
there is no necessary connection between a possible evolutionary explanation that
suggests that selection pressures may have influenced a pattern of behaviour in the past,
and the processes of development that lead an individual to behave in a particular way in
a particular situation.

Processes of development

2.18

There are of course many other approaches within developmental psychology which
attempt, in various ways, to understand the processes of development of behaviour in
individuals and to isolate factors which have significant effects. Given the complexity of the
processes involved, it is perhaps not surprising that no theory of development is generally
accepted. While most developmental psychologists believe that nature and nurture are
both involved in the development of behavioural characteristics, there is an increasing
move towards a variety of theoretical positions that do not use this conceptual dichotomy.

Conclusion

2.19

2.20

Behavioural genetics was established in the era of eugenic policies and practices; indeed, it
formed a major part of the scientific foundations on which these policies were claimed to
be based and the development of behavioural genetics was itself shaped by eugenic
concerns. However, this does not necessarily imply that contemporary research on the
genetics of behaviour is in any sense eugenic or is driven by considerations that could be
considered eugenic. In fact, as we have pointed out, part of the reason for the decline in
the support of eugenic policies in many countries from the 1930s onwards was scientific
research which demonstrated that the policies of segregation and sterilisation of those
deemed to be unfit would not achieve their stated goals. However, as a number of
respondents to our consultation have suggested, there remains a view that research on the
genetics of human behaviour, particularly in the area of intelligence, is necessarily eugenic
or will lead to the re-establishment of eugenic policies. It is possible that contemporary
understanding of the heritability of IQ and other behavioural characteristics, and increasing
knowledge of the processes of inheritance of other traits, could provide a scientific
foundation for a programme of positive or negative eugenics, were there to be the political
will or power to construct and implement such a policy.

We conclude that historical and philosophical studies of eugenic practices and policies
should be encouraged so that it may be clearly understood what was, and was not,
unacceptable about the past and the ways in which this may, or may not, be distinguished
from contemporary genetic policies and practices.
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Research in behavioural genetics

Introduction

3.1 There are different ways in which researchers can study the contribution that genetic
factors make to human behaviour. First, there are observational studies, which involve
assessing and comparing relatives such as twins or siblings, families and adopted children.
This type of research is called quantitative genetics because it aims to examine the extent
to which variation in a trait is influenced by genetic factors in a population. It uses
statistical methods to examine and compare groups of people, without focusing on
particular genes. More detail about research in quantitative genetics is provided in Chapter
4. Secondly, researchers can try to identify differences in genes that contribute to trait
variation in characteristics or traits between individuals. This type of research is called
molecular genetics and its application to behavioural research is explained in Chapter 5.
Thirdly, researchers can use animals to try and examine the effects of particular genes on
behaviour. Chapter 6 describes this type of research. The focus of research in behavioural
genetics is summarised in Box 3.1.

” H ‘ H ‘ genetics study?
‘ H ; ects of genotype and environment on a
ligence, sexual orientation and antisocial

Jlement of DNA.

measurable or observable properties and
could include characteristics such as hair
ioural genetics often include such diverse
s beliefs as part of the phenotype.

very broadly. It includes everything that
Is or her genotype. Environmental factors
gs he or she has, but also biological factors
een exposed to before and after birth.

3.2 Before examining the various types of research and their advantages and limitations, it is
important to have a clear understanding of what is meant by the suggestion that genes
influence, affect or contribute to human behaviour. The remainder of this chapter attempts
to do this by addressing the following questions:
® What are genes and how do they work? (See Box 3.2).
® What is genetic variation?
® What do we mean by human behaviour in the normal range?
= How might genes influence human behaviour in the normal range?
® How could the behaviour of an individual be predicted from information about his or her

genotype?
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ion required to build the human body. This
ads of deoxyribonucleic acid (DNA). A DNA
each other to resemble a twisted ladder -
iIs made up of a string of units called
ases: adenine (A), thymine (T), guanine (G)
ith T, and C with G. Each base pair forms a
auses the strands to coil up into the spiral
DNA to replicate, or copy itself.

Figure 3.1:

The structure of DNA.
The base pairs, A-T and
C-G, form the rungs of
the ladder.

structions for making a specific protein (or
ee base letters, for example ACG, is a code
A gene may contain anything from a few
assembled into chromosomes, long strands
)scope. A chromosome contains between a
ranged in a specific order end-to-end, with
any genes, in between. Humans have 22
XX in the female, XY in the male). One set
jether, these 23 pairs make up the human
bout 30,000-40,000 genes, and around six

ade of various combinations of 20 chemical
e of the gene determines the order that
protein is made (see Figure 3.2). Different
h as making muscle, binding oxygen from
) down food substances. Many proteins are
esising, breaking down or altering other
nes, and some of the substances made by
Is to have effects on other cell types. For
rine glands, and can stimulate or suppress
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Gene 1 Gene 2 Gene 3

b

p . . Genes make
Protein 1 Protein 2 Protein 3 .
proteins

of cell, each with a specialised function, for
ly on different proteins to perform their
the same genetic material. But what makes
ey have, but which genes are active in that
ced when its corresponding gene is active.
pression. A gene is active when RNA, the
ing synthesised. It is not yet completely
active or inactive, though the function of
s) to turn other genes on and off. It is
ns to the chemical structure of the original
are important factors in this process. The
lled epigenetic effects, which can be stably
generations.”’

293,1064-7. For an account of the complex etymology
nes, genetics, and epigenetics: a correspondence. Science

netics. http://www.roche.com/pages/rgg/science-gengen-

What is genetic variation?

3.3 A comparison of the DNA sequence of corresponding chromosomes between two people
chosen at random would show that the DNA sequences were almost, but not precisely,
identical. On average, one in every 1,300 positions along the sequence will have different
bases present at the corresponding positions. For example, some people might have an ‘A
base whereas others have a ‘G’ base at a particular position. These two alternative
possibilities are termed alleles. If the rarer of the two alleles is present in at least 1% of
chromosomes in a population, it is termed a polymorphism. The simplest type of variation,
where a single letter is substituted for another (as in the example above), is called a single
nucleotide polymorphism (SNP). Continuing with this example, an individual’s DNA
sequence at a particular point could be AA, GG or AG, because the chromosomes occur in
pairs. In the first two situations, the person is called a homozygote because both letters in
the pair of chromosomes are the same. In the third, the person is called heterozygote
because both the letters at this position are different. Most people are heterozygous at
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over 20 million different sites in their genome. Included in this total would be a significant
proportion of SNPs, estimated to number about 11 million.*

3.4 Much of this variation occurs in the stretches of DNA situated between the genes and
probably has no important effect on the organism. However, variation occurring near to, or
within, genes could affect either the amount of protein made in a particular cell, or the
sequence of amino acids in the protein. If this variation is found to correlate with a particular
behaviour, or other trait, it is termed a susceptibility allele. The difficulty for the researcher is
in sifting out, from the millions of polymorphisms in the human genome, the smaller number,
possibly thousands, that actually contribute to variation between individuals, and which are
presumed to underlie the contribution of genetic factors to differences between people.

3.5 Such ’'genetic variation’ arises in the first place because of damage to DNA or mistakes in
copying DNA during replication. This process is called mutation. Mutation can occur in any
cell, but is of particular concern when it affects eggs or sperm, as this allows the variant
alleles to be passed on to future generations. However, new alleles that have major adverse
effects will be eliminated rapidly from a population, because individuals carrying those
alleles are less likely to reproduce. How, then, can particular alleles become common in the
population and yet influence genetic susceptibility? Combinations of the following
processes influence the frequency of alleles:

m Age of onset of the trait. An allele whose major effect occurs after the age of
reproduction will be subject to very little selection because individuals carrying the allele
will already have had the potential to transmit it to their offspring by the time that the
effect becomes apparent.

B Chance factors in the context of weak selection. The rapid growth of the human
population from relatively small numbers of individuals, and chance factors influencing
reproductive success, could together enable mildly harmful alleles to reach a significant
frequency in the population (this is termed genetic drift).

B Strength of selection in relation to genotype. Selection of an allele at the level of the
population will be strong if the trait manifests in the heterozygote (dominance) but
weaker if it manifests only in the homozygote (recessivity). A special case is when the
heterozygous state has a survival benefit over either homozygote (this is termed
heterozygote advantage).

® Different selection in different environments. Alleles may be beneficial in some
environmental circumstances and harmful in others. For example, they may protect from
starvation but predispose to obesity. Environmental variation may then give rise to a
balanced polymorphism between two alleles. Whether an allele is considered beneficial
or harmful will depend on the context.

! Kruglyak, L. & Nickerson, D. A. (2001). Variation is the spice of life. Nat. Genet. 7, 234-6. The remainder consists of single

nucleotide variations present on less than 1% of chromosomes and other types of variation such as simple sequence repeats.
The identification of these SNPs has been a significant focus of the Human Genome Project: already over 2.7 million are
known (figure from dbSNP, available at: http://www.ncbi.nlm.nih.gov/SNP/snp_summary.cgi (3 July 2002)) and it is likely that
virtually all these SNPs will be identified within the next few years.

N

A well-known example is the sickle cell mutation of B globin. The homozygous state (3%/3*) causes the blood disorder sickle
cell anaemia, but the heterozygous state (3%/3*) protects against malaria and has a survival advantage over the normal
(B4/R*) state in malaria-infested countries. The two alleles (3%/3%) are maintained in the population because their net effect is
quite neutral. The deleterious effects become apparent in disease-based studies and beneficial effects may only be discovered
later from population-based studies.
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B Pleiotropy. Susceptibility alleles may affect different traits, which are subject to different
selection pressures. For example, homozygosity for the €2 allele of a blood protein called
apolipoprotein E predisposes an individual to developing excessive fat levels in the
blood, but also seems to protect the brain against the development of Alzheimer’s
disease.’

B Genetic hitch-hiking. When selection of an allele occurs, the adjacent segment of DNA is
passively selected with it, only later becoming separated by rare recombinations.* This,
and other factors, such as the mixing of populations, gives rise to linkage disequilibrium,
which means that alleles may appear to be associated with variation in a phenotype
without themselves causing that variation.

It is important to note that genetic variation in the normal range is usually neither good
nor bad. Genetic variation causes people to have different natural hair colours or different
blood groups, but this is not to say that a particular hair colour or blood group is ‘better’
than another. In the case of genetic mutations that cause diseases such as cystic fibrosis or
Huntington’s disease, it might be reasonable to say that these mutations are deleterious.
With most forms of genetic variation, all one can say is that differences exist, not that they
are deleterious or advantageous.®

What is meant by normal variation in human behaviour?

3.7

Many human traits are not viewed as either present or absent, but rather as continuously
distributed measures which each individual in the population will show to a greater or lesser
extent (for example, height, blood pressure, aggressiveness and intelligence, as measured by
IQ test scores). These

characteristics vary from
person to person in a
population and this
variability is known as
population variation.
When the frequency of
the effect is plotted
against the magnitude,
many of these con-
tinuously distributed

characteristics show a K f

bell-curve distribution

that is known as a Low and high scorers at the ‘tails’ of the distribution
normal distribution (see

Figure 3.3). Figure 3.3: A normal distribution curve

3 Scriver, C. R., Beaudet, A. L., Sly, W. S. & Valle, D. (2001). The Metabolic and Molecular Base of Inherited Disease. 8th ed. New
York: McGraw-Hill. pp. 2835-62 and 5875-99.

4 Recombination is the process by which chromosomes are broken and the fragments rejoined in new combinations, and is a
vital aspect of reproduction and inheritance.

® Some traits that are genetically influenced may have both positive and negative aspects in an individual. For example, it has
been hypothesised that people with manic depression are also more creative (for an exposition of this theory see Jamison, K.
R. (1996). Touched With Fire: Manic-Depressive lliness and the Artistic Temperament. New York: The Free Press). Alternatively,
the desirability of a trait may be perceived differently in different individuals. For example, high scores on the Psychoticism
dimension of personality tests have been shown, in non-psychotic individuals, to be associated with high creativity.
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