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MENTAL DISORDERS AND GENETICS: THE ETHICAL CONTEXT

Introduction
3.1

Genetic studies of mental disorders attempt to address the following questions:

•
•

Is there an inherited component to mental disorders? If so, to what extent?
If genetic influences are important for certain mental disorders, can the specific gene variants
involved be identified?

•

What are the environmental influences that may be important in explaining these mental
disorders?

•

How do genetic and environmental influences combine and interact?

3.2

This chapter briefly describes the main approaches being used in genetic research, together with
their strengths and weaknesses. It illustrates their application to mental disorders and some of the
main conclusions that can be drawn. The techniques are described in more detail in Appendix 1.

3.3

Historically, genetic studies of human characteristics and diseases have involved either families or
populations. In general, a person’s genes occur in pairs, one inherited from the mother and one
from the father. In turn, one or other of each gene pair is passed down to every offspring. Studies
of family histories (or pedigrees) have been used to establish whether or not the pattern of
occurrence of a disorder within the family is predictable in terms of the inheritance of a single
pair of genes (Mendelian inheritance). Such studies may suggest that a disorder is recessive,
dominant, or sex linked. Once such a pattern is established, family linkage studies can be used
to identify the gene mutation involved. This involves comparing the DNA of unaffected and
affected family members. The aim is to find a region of DNA which differs between affected and
unaffected individuals. This might contain a gene mutation which contributes to the development
of the disorder. The region is narrowed down and, eventually, the gene isolated and different
mutations characterised.

3.4

This procedure is now well established and gene mutations causing Mendelian disorders are
rapidly being isolated. The genetic mechanisms vary in different diseases. For example,
phenylketonuria is a recessive condition in which both copies of the relevant gene need to occur
in a mutated form before the condition develops (Box 3.1). In contrast, Huntington's disease is
a dominant condition; it will develop if only one of the two copies of the person's gene occurs in
the mutated form (Box 3.2).

Variable expressivity
3.5
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In some disorders, a single major gene is involved but the effect of the mutation varies in different
people in terms of timing of onset, severity and manifestation. This phenomenon is called
variable expressivity. It occurs, for example, in tuberous sclerosis, a single gene disease in which
some people develop seizures and mental retardation whereas others do not, although they
usually exhibit other features of the disorder. The reason why the same mutation may have
variable effects in different individuals is poorly understood, although it is generally attributed to
interaction with other genetic and environmental factors. For some disorders, such as myotonic
dystrophy and Huntington’s disease, the molecular basis of variable expression and penetrance
is known to be related to lengths of repeated DNA of varying size (Box 3.2). Even in such cases,
there is variable age of onset for a given repeat size, so that it is not possible to define phenotypes
solely in terms of the gene mutation. Moreover, mutations in single genes for major disorders
may sometime have no discernible effect, a phenomenon termed ‘non-penetrance’.
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3.6

Single gene disorders are, however, relatively rare; few mental disorders show such simple
patterns of inheritance and few families are affected by each disorder. Many common mental
disorders appear to be more complex. Their development is affected by a number of factors
(multifactorial), which may include several genes (oligogenic) or perhaps many genes (polygenic)
as well as environmental factors. Consequently, such disorders do not have a simple Mendelian
pattern of inheritance. Studies of families, of twins and of people who have been adopted away
from their birth families are used to estimate heritability. This is a statistic that estimates how
much of the variation within a population for a characteristic can be attributed to the influence
of genetic factors rather than the environment (Appendix 1, paragraphs 12–17).

Box 3.1
Phenylketonuria (PKU)
1

Clinical features: if people who are affected eat food containing phenylalanine, a component
of most proteins, severe mental handicap results. With rigorous dietary control, development
can be normal. This demonstrates two important points: first, that even for conditions in which
a mutation in a single gene is sufficient to cause the disease, there can be effective treatments
or environmental interventions. Second, that genetic information can be useful for identifying
when such interventions are needed.

2

Genetic mechanism: the PKU gene contains the information needed to produce an enzyme
that metabolises the nutrient phenylalanine. Everyone has two copies of the PKU gene in their
genetic material. If a person has two defective or mutant copies of the PKU gene,
phenylalanine cannot be metabolised and substances build up which damage the activity of
the central nervous system. PKU affects about 1/10,000 births in the UK and children are
screened for the condition at birth (the Guthrie test).

3

The genetic causes and mechanisms of PKU are well understood: two normal genes and you
are unaffected, two mutant genes and you have PKU, one of each and you are a carrier –
unaffected but with the potential to pass the mutant gene to your children. The way in which
PKU is inherited follows a clear pattern known as Mendelian inheritance (after Mendel who
described it). Thus, if the genetic make-up of the parents is known, the chances that any
children will inherit the condition can be calculated very accurately. Because the effect of a
mutant gene is counteracted by a normal gene, PKU is known as a recessively inherited
disorder.

4

This example also illustrates another important point – everyone has two copies of the PKU
gene but only certain mutant forms of the gene cause the disease.

3.7

If heritability studies suggest that there is a substantial genetic contribution to a complex mental
disorder, the next step is to try and identify the specific gene, or genes, that may be involved. The
main approaches used are described in Appendix 1. They include association studies on
candidate genes and genome searches using pairs of siblings. These techniques are being used
in the study of schizophrenia, manic depression, depression, anxiety disorder, obsessivecompulsive disorder and personality disorder. The search for gene variants associated with
complex conditions, however, is characterised by many claims but few confirmations. There are
several possible explanations for this. For example, such disorders may involve several
interacting genes of varying effects, there may be groups of related disorders (paragraph 3.8),
and there are likely to be variations in the way different researchers use diagnostic criteria. These
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difficulties are further compounded by the particularly complex developmental processes, often
including social and environmental influences, which seem to be typical for mental disorders.
Despite these problems, genetic research is beginning to increase our understanding of some
mental disorders, as described below.
Box 3.2
Huntington’s disease
1

Clinical features: progressive degeneration of the central nervous system leading to involuntary
movements, loss of motor control and dementia. Symptoms usually begin to appear when people
are between 40 and 50, with death occurring 15–20 years later. At present, the disease cannot be
prevented, treated or cured. This is a rare disorder affecting about 1/10,000 people in the UK.

2

Genetic mechanism: Huntington’s disease is caused by mutations in the Huntington’s gene, on
chromosome 4. It is a dominantly inherited condition. That is, if one gene has a mutation,
even though the other is normal, the person will develop the condition. If one parent has the
Huntington's gene mutation, there is a one in two chance that that parent will pass on that
gene to his or her child. This means that even though the other parent is unaffected, there is
a one in two chance that any child of that relationship will inherit the condition.

3

The mutation is the expansion of a small region of the gene. This region is called a
‘trinucleotide repeat’ (because the expanded region consists of three base pairs or
nucleotides). The size of the repeat correlates with the age of onset of the disorder: large
numbers of repeats are associated with earlier onset. Sometimes the repeats increase in size
from one generation to the next so that the disease gets more severe in successive generations,
a phenomenon known as ‘anticipation’.

4

The function of the Huntington’s disease gene when not mutated is not understood. The gene
contains the information required to make a protein known as ‘huntingtin’. The trinucleotide
repeat region of the huntingtin is able to bind other proteins including an enzyme involved in
energy production. The extra repeats in the mutant forms of the gene and, in turn, in the
huntingtin protein may promote cell death and/or impair energy production, and it has been
suggested that this ultimately leads to neurodegeneration.

Some mental disorders are a cluster of related disorders
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3.8

Genetic studies indicate that some mental disorders may in fact be groups of related disorders.
This appears to be the case for Alzheimer's disease (Box 3.3). In certain rare families which show
an earlier age of disease onset, gene mutations have been identified that have a major effect and
which are inherited in a Mendelian fashion. Although such mutations may account for only a
small fraction of the total number of cases of Alzheimer's disease, studying them has been very
informative. 1 Other mental disorders, such as schizophrenia, may also be groups of related
disorders with different causes.

1

Other forms of dementia, with brain pathology distinct from Alzheimer’s disease, largely determined by single genetic loci are being found; for example,
frontotemporal dementia and parkinsonism linked to chromosome 17 (McInnes L, Reus V and Freimer N (1998) Mapping genes for psychiatric disorders
and behavioural traits, Current Opinion in Genetics and Development, 8:287–292).
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Box 3.3
Alzheimer’s disease
1

Clinical features: progressive decline in memory, initiative and intellect, leading to generalised
dementia and death usually within five years. At post mortem, the brain shows characteristic
features under the microscope.

2

Genetic mechanism: research into Alzheimer’s disease reveals that it is a cluster of dementias,
involving different genetic mechanisms.

3

About 1% of cases of Alzheimer’s disease show a Mendelian pattern of inheritance and have an
early age of onset. These are due to dominant (autosomal) single gene mutations. Either the
amyloid precursor protein (APP) gene, the presenilin 1 gene or the presenilin 2 gene may be
defective.

4

The majority of cases of Alzheimer’s disease have a later age of onset and do not show an obvious
tendency to run in families. A gene has been identified, called the apoE gene, which occurs in
different variants (alleles). A person’s likelihood of developing Alzheimer’s disease depends in part
on which apoE alleles they possess (E2, E3 or E4). Each individual possesses two apoE alleles in
their genetic material. Studies show that there is an elevated risk of Alzheimer’s disease in groups
of people who carry one E4 allele and that the risk is even higher in people who carry two E4
alleles. However, E4 alleles are best thought of as normal variants, not mutations of the Mendelian
type which are much rarer. In addition, these alleles are much more weakly associated with the
disease than the mutations involved in Mendelian disorders. In fact, about 15% of the general
population has at least one E4 allele and many do not develop Alzheimer’s disease, whereas
perhaps as many as 50% of people who do develop the disorder do not carry an E4 allele. This
indicates that other factors are involved: almost certainly other genes and also environmental
factors (for example, diet and head injury).

5

Thus the situation with the apoE gene is very unlike that for single gene disorders in two major
respects. First, genetic testing offers an approximate estimate of risk rather than a certain answer
because it does not take additional, individual risk factors into account. Second, the apoE4 allele
that is associated with increased risk occurs at much higher frequency in the population than the
very rare single gene mutations.

6

Genetic studies of Alzheimer’s disease have provided new insights into the underlying causes of the
disease. Amyloid precursor protein, the product of the APP gene, is converted into beta-amyloid.
Beta-amyloid is the main component of the plaques seen in Alzheimer’s disease and mutations of
the APP gene lead to increased levels of beta-amyloid. Understanding these processes offers new
possibilities for treatment.

Most common mental disorders probably involve variations of
several genes
3.9

As already mentioned, most common disorders, and this includes physical diseases as well as
psychiatric ones, are probably influenced by variants in several or many genes with each
individual gene variant having a comparatively small effect. A good example is so-called type 1
diabetes mellitus, the form of diabetes that starts early in life and responds to insulin treatment.
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The risk of the disorder is about fifteen times higher for the brother or sister of an affected child
than for the general population. One of the genes involved is on chromosome 6 in a part called
the HLA region. Having a particular HLA variant can increase the risk of diabetes by three- or
four-fold. Another is a variant of the insulin gene on chromosome 11. This confers roughly a
doubled risk. Other genes have also been reported which confer somewhat smaller increases in
risk of type 1 diabetes. A pair of affected siblings, therefore, would have to share several ‘high
risk’ gene variants if the sibling recurrence risk of fifteen-fold over normal were to be explained
solely by genetic susceptibility.
3.10 One way of looking at disorders like this is to assume that susceptibility (or liability) to a disorder
is variable in the population with some having low susceptibility, some having high susceptibility
and most people being somewhere in the middle.1 It is also assumed that susceptibility results
from a combination of predisposing genes and environmental risk factors. Only those individuals
with a high susceptibility, which at some point exceeds the threshold for becoming ill, actually
show the disorder. This type of model accounts for a number of features of common disorders
that would be puzzling if we were to try and explain them with a simpler Mendelian model:

•

Common conditions may show a broad range of severity, and in some, for example
depressive disorder, the milder forms may shade into normal low mood, with no clear
boundaries except that, by definition, a disorder tends to result in impairment.

•

The gene variants conferring susceptibility are likely to be common in the population. Many
people will carry one or more alleles associated with raised risk (for example the apoE4 risk
allele for Alzheimer’s disease) but never develop the disorder.

•

A disease may seem to `appear from nowhere’. That is, a person may develop the condition
even though there is no family history. This may be because an individual’s chance
inheritance of a high number of susceptibility genes results in the disorder, even though their
parents and other family members carry a combination of these genes that is below the
threshold for being affected. Alternatively, it may be that some people with a high
susceptibility are not exposed to the relevant environmental factors which also affect the
development of the mental disorder.

Some genetic influences affect more than one disorder
3.11 Some psychiatric disorders appear to be genetically distinct from one another. For example, there
appears to be no genetic overlap (contrary to what was once thought) between schizophrenia
and autism. By contrast, depression and anxiety often occur in the same patients and it has
recently been inferred from twin studies that there is a considerable overlap between the genetic
factors that confer susceptibility to these two sets of symptoms.
3.12 Such findings again point to a continuum of susceptibility underlying mental disorders and
suggest that the same genes that contribute to individual differences in normal personality may
be relevant to disease. Thus, genetic studies may reveal information about normal traits which,
at the extreme, result in a disorder. Again, this is not confined to psychiatric illness but also is

2
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The theoretical models that are most useful in conceptualising this complicated type of inheritance are known as liability-threshold models. Height or
weight are good examples of characteristics that show a bell shaped normal distribution in a population. The idea that a continuum of liability underlies
common diseases suggests that these, like characteristics that are more obviously continuous (eg height, weight, personality dimensions), can be
regarded as quantitative traits (Appendix 1).
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relevant to common physical diseases. For example, the level of cholesterol in the blood is a
characteristic which varies throughout the population and high levels at the extreme end of the
range may contribute to the development of coronary heart disease. In support of this, it has now
been firmly established that lowering cholesterol by the use of drugs in subjects with high
cholesterol levels significantly reduces their risk of having a heart attack.
3.13 A recent, and still preliminary, example relevant to mental disorder involves the dopamine receptor
DRD4. This gene has different forms, depending on how often a particular region is repeated. The
most common forms, or alleles, have four repeats (short allele) and seven repeats (long allele). Two
studies have shown that the long allele is associated with significantly higher levels of the personality
trait of novelty seeking. 2,3 Novelty seeking is regarded as a normal personality trait, not a disorder. As
both alleles occur at high frequencies in the population, the long allele cannot be thought of as a
mutant or defective gene. Rather it is a normal variant or polymorphism. Moreover, the association
accounts for only 4% of the normal population variation in scores on a novelty seeking questionnaire,
so the gene variant has only a very small effect.
3.14 While novelty seeking is a normal personality trait, subsequent studies have found that the
association of DRD4 with novelty seeking may also be correlated with susceptibility to several
mental disorders. There is preliminary evidence that the long allele is over-represented in samples
of people with attention deficit-hyperactivity disorder (ADHD) and is under-represented in
people with major depression. Note, however, that these associations are still controversial and,
in any case, so weak that they do not allow useful predictions to be made. Table 3.1 gives further
examples of genetic variants (alleles) thought to be associated with different disorders or traits.

Table 3.1:
Some examples of genes thought to be associated with different disorders or traits

3
4
5
6
7
8

Gene

Alleles

Associated disorder or trait

Dopamine D4 receptor (DRD4)

Long

ADHD 4

Serotonin transporter (5-HTT)

Short

Ne u r o t i c i s m 5
Manic depression6

Serotonin 2a receptor (5-HT2a)

C polymorphism

Sc h i z o p h r e n i a7

Ebstein R, Novick O, Umansky R, Priel B, Osher Y, Blaine D, Bennett E, Nemanov L, Katz M and Belmaker R (1996) Dopamine D4 receptor (D4DR)
exon III polymorphism associated with the human personality trait of novelty seeking. Nature Genetics 12: 78–80.
Benjamin J, Li L, Patterson C, Greenberg B, Murphy D and Hamer D (1996) Population and familial association between the D4 dopamine receptor
gene and measures of novelty seeking. Nature Genetics 12: 81–84.
Lahoste G, Swanson J, Wigal S, Glabe C, Wigal T, King N and Kennedy J (1996) Dopamine D4 receptor gene polymorphism is associated with attentiondeficit hyperactivity disorder. Molecular Psychiatry 1: 121–124.
Lesch K-P, Bengel D, Heils A, Sabol S, Greenberg B, Petri S, Benjamin J, Muller C, Hamer D, and Murphy D (1996) Association of Anxiety-Related Traits
with a Polymorphism in the Serotonin Transporter Gene Regulatory Region, Science 274:1527–31.
Rees M, Norton N, Jones I, McCandless F, Scourfield J, Holmans P, Moorhead S, Feldman E, Sadler S, Cole T, Redaman K, Farmer A, McGuffin P, Owen
M and Craddock N (1997) Association studies of bipolar disorder at the human serotonin transporter gene, Molecular Psychiatry 2: 398–402.
Williams J, McGuffin P, Nothen M, Owen M and the EMASS Collaborative Group (1997) Meta-analysis of association between the 5-HT2a receptor
T102C polymorphism and schizophrenia, The Lancet 349: 1221.
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What do genetic studies of mental disorders tell us about normal
behaviour?
3.15 It is apparent from some of the above examples that genetic studies of mental disorders may
reveal information about normal traits if the disorders blend into the extreme end of the normal
population. This carries an implication that susceptibility genes which predispose to mental
disorder may also confer identifiable advantages for the individual. For example, it has been
suggested that manic depression (bipolar affective disorder) arises at the extreme end of variation
in a trait associated with energy and creativity.8 This adds a further dimension to the debate
about whether it is possible to draw a line between disorders regarded as pathological and
legitimate territory for medical interventions and those behaviours within the normal range that
are not.

Many mental disorders involve genetic and environmental factors
3.16 Considerable energy continues to be expended on trying to demonstrate that either biological or
environmental factors are of prime importance in the development of mental disorders. Some
diseases are indeed due largely to one or other of these factors. For example, the eating disorder
bulimia nervosa is familial but there appears to be a negligible genetic contribution to bulimia
symptoms, suggesting that environmental influences are of prime importance. 9 Conversely, in
Huntington's disease, inheriting the genetic defect is necessary and sufficient for development of
the condition. Even for this condition, however, there is considerable variation in severity and
age of onset, some of which is likely to be due to environmental factors.
3.17 Epidemiological studies suggest that, for most of the common mental disorders, both genetic and
environmental influences are likely to be important. This concept is familiar from studies of
familial hypercholesterolaemia, a genetic disorder present in one in 500 individuals that causes
high cholesterol in the blood. The extent to which this predisposes to illness (heart attack) is
raised if a person smokes, and is lower in women than men because hormonal influences protect
women from hardened arteries until after the menopause.
3.18 A drawback of many studies, however, is that they tend to treat genetic and environmental
influences as independent factors. But in the more complex mental disorders, genetic and
environmental factors interact to a great extent and so are difficult to separate. For example, at
first glance, traumatic life events might seem to be environmental occurrences over which
individuals have little control.10 Studies have suggested, however, that genetic differences
between individuals affect whether particular events have a traumatic effect. In other words,
people differ in their vulnerability to life events.11 One way of viewing this finding is that genetic
susceptibility influences the way in which a person reacts to the environment. In spite of having
similar experiences individuals might, or might not, become mentally ill.
3.19 Moreover, the occurrence of events is not always randomly distributed across the population. This
has led some to suggest that genetic differences between individuals may affect their behaviour
9
10
11

12
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Jamison K (1995) An Unquiet Mind: A Memoir of Moods and Madness, Picador, London; Goodwin F and Jamison K (1990) Manic-Depressive
Illness, Oxford University Press, Oxford.
Rutherford J, McGuffin P, Katz R, and Murray R (1993) Genetic influences on eating attitudes in a normal female twin population, Psychological
Medicine 23:2, 425–36.
This and subsequent examples taken from Rutter M and Plomin R (1997) Opportunities for psychiatry from genetic findings, British Journal of
Psychiatry 171:209–19 and Plomin R, DeVries J and McClearn G (1990) Behavioural Genetics: A Primer, Second edition. Freeman, USA,
pp250–2.
Put another way, differences in individuals’ genetic make-up may lead them to experience the same environment differently. For example, it has been
suggested that neuroticism is influenced by genetic factors and that neurotic individuals are more susceptible to environmental stress and depression
than others.
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and hence the events they experience. Factors often thought of as environmental, including
parenting, may also reflect genetic influences. If there is a family history of mental illness, for
example, a child's susceptibility may be influenced by an affected parent in two ways. First, the
child may also have an increased genetic risk. But second, the parent's mental disorder may also
produce a more high-risk environment for the child.
3.20 There are important practical implications of evidence that genetic and environmental influences
contribute to development in a mutual and interconnected fashion:

•

Research studies need to be able to study variation in a number of different genes that are
involved in susceptibility to the disease, as well as measuring, with as much accuracy as
possible, a number of different environmental risk factors which might be important in
contributing to the development of the disease. Measuring such risk factors might be carried
out, for example, by detailed questionnaires of life history and lifestyle.

•

Even if the genetic influences affecting a disorder are well understood, there is likely to be a
degree of variability in the symptoms and outcomes observed.

•

Even if the genetic contribution to the development of a disorder is substantial,
environmental interventions may still be effective. For example, height is estimated to have a
high heritability of 90% but there have been big increases in average height this century due,
probably, to improved nutrition. Another example is that of phenylketonuria, in which the
consequent neurodevelopmental defects can be overcome by modifying the diet (Box 3.1).
This illustrates the point that people with certain single gene disorders can do well if the
environment is changed. Thus even strong genetic effects can be environmentally dependent.
In the context of more common mental disorders it has been suggested that genetic influences
may increase a person's vulnerability to environmental risks. An important question, then, is
whether these are risks that it will be practical for people to avoid.

Criticisms of the genetic study of mental disorder
3.21 Given the strong evidence for a genetic contribution to many mental disorders (see Appendix 1),
the difficulty of identifying specific susceptibility genes came as a surprise to many. Early results,
highly publicised, of linkages of schizophrenia to chromosome 5 and bipolar disorder to
chromosomes 11 and X, were followed by numerous failures of confirmation in independent
samples. Conventional scientific explanations for these problems revolve around issues such as
sample size, diagnostic criteria and statistical interpretation.12 Theoretically, all of these problems
can be overcome by collecting more data or employing association studies.
3.22 2 An alternative interpretation is that there is something fundamentally wrong with the
methodology of the statistical approach to genetics involving the calculation of heritabilities. It
has been argued that the conceptualisation of factors predisposing to illness into two categories
– genes and environment – is not a helpful model of biological and social development. Critics
have put forward alternative models13 accommodating multiple interconnections and hierarchical
organisation from societies through individuals to cells and their chemical constituents. As Gray
13
14

Risch N and Botstein D (1996) A manic depressive history, Nature Genetics 12:351–3; Moldin S (1997) The maddening hunt for madness genes,
Nature Genetics 17:127–9.
Alternatives to the genes–environment dichotomy known as constructionism, epigenesis or the developmental systems approach have been suggested
by authors such as Lewontin (see Lewontin R (1993) The Doctrine of DNA: Biology as Ideology, Penguin, London); Oyama (see Oyama S (1985)
The Ontogeny of Information, Cambridge University Press, Cambridge and Oyama S (1991) Bodies and minds: dualism in evolutionary theory,
Journal of Social Issues 47:27–42); and Gottlieb (see Gottlieb G (1991) Experiential canalization of behavioral development in theory,
Developmental Psychology 27:4–13).
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(1992) states, "the effects of both genetic and environmental differences are contingent on the
context in which they occur . . . The impact of an environmental factor will vary depending on
the developmental state of the organism and, reciprocally, the effect of a gene being activated will
depend on the state of the rest of the developmental system". 14
3.23 As with many other accounts drawing upon a large number and wide range of factors, the
construction and testing of such a hypothesis is liable to be complicated. For this reason, some
would argue that, while the traditional model is undoubtedly an oversimplification, approaches
such as partitioning of variance are undoubtedly useful and similar to the study of human beings
in terms of their nervous, cardiovascular and gastrointestinal systems.
3.24 That said, the widely used short-hand of ‘genes for’ so-called traits such as schizophrenia,
intelligence, criminality, or even divorce, by some scientists and some elements of the media, is
both inaccurate and unhelpful. Critics argue that speaking of a ‘gene for' something suggests a
deterministic one-to-one relationship between the gene and the characteristic: between genotype
and phenotype. We agree that such oversimplifications have great potential to do harm and are
to be discouraged.

Conclusions
3.25 Because of its inaccessibility, the brain is not an easy organ to investigate and our understanding
of normal brain function is still quite limited. Therefore it is not surprising that it has been very
difficult to study the abnormal function of the brain in mental disorders. One great attraction of
a genetic approach (and this is well established in other fields of medicine) is that it allows
indirect access to processes that are otherwise difficult to study in living people. Thus genetics
allows the possibility of inferring the biochemical and functional abnormalities that lead to
disease once the underlying changes in DNA have been identified.
3.26 Despite considerable effort to date, genetic research has so far yielded little practical help in
limiting the suffering of those with mental disorder. Almost every susceptibility locus identified for
the complex disorders listed in Chapter 1 (paragraph 1.3) is still the subject of scientific
controversy. However, the difficulty of reproducibly identifying gene loci in common mental
disorders represents a key scientific discovery in its own right. It indicates that disorders such as
schizophrenia and manic depression are rarely, if ever, caused by simple dominant or recessive
mutations analogous to those in rarer disorders such as Huntington's disease or
phenylketonuria.15 This has important implications for application to clinical practice, as outlined
in Chapter 4.
3.27 Methodology for genetic research is progressing rapidly due, in part, to the impact of the Human
Genome Project. There seems little doubt that, over the next ten years, susceptibility loci will be
identified and some of these will hold up to robust scientific scrutiny. These discoveries will
certainly improve understanding of the causes of mental disorder, probably more by small
incremental steps than major revolutions. The full potential of these discoveries can only be
realised if accompanied by a well-integrated and rigorous research programme covering social,
developmental and other biological approaches to the understanding of mental disorder.
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