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A decade for psychiatric disorders

There are many ways in which the understanding and treatment of conditions such as schizophrenia

areripe for a revolution.

New York medical centre in 2004 for a quadruple heart bypass.
Yet barely a whisper was heard about other high-profile indi-
viduals’ visits there for the treatment of psychiatric disorders.

In Britain, the public donates £500 million (US$800 million) each
year to charities for cancer research. For mental-health research,
the figure is a few million, and most of that is for work on neuro-
degenerative diseases such as Alzheimer’s, rather than for earlier-
onset conditions that can undermine people’s entire lives, such as
depressive disorders.

Itis time for such disparities to be addressed in a more coherentand
aggressive way than in the past. The stigma of psychiatric disorders
is misplaced, their burdens on society are significantly greater than
more publicized diseases in developed and developing nations alike,
and biomedical science is poised to make significant strides. The
timescales are daunting and the challenges great — human neurons
are less accessible than tumour cells, separating genetic and envi-
ronmental influences is tough, and the diagnosis of the conditions
is highly problematic. There is much to be done, and a decade is the
timescale over which enhanced commitment is required.

The problem of stigma persists. In some countries, progress in this
regard has been made with depression: a few high-profile and brave
sufferers in some Western countries have stood up and identified
themselves. By contrast, schizophrenia, when covered by the media
atall, is mostly associated with murders carried out by a tiny minority
of sufferers who have an acute form of the condition.

e media circus surrounded President Bill Clinton’s visit to a

Research challenges

Schizophrenia — a combination of delusions, reduced motivation and
diminished cognitive functions — exemplifies many of the research
challenges posed by psychiatric disorders as a whole. The extreme
behaviours covered by the media are far from typical. Population
studies indicate that the lifetime prevalence of all psychotic disorders
(whose sufferers experience some sort of misperception of reality)
is as much as 3%. Schizophrenia is controllable by medication and
cognitive therapy, with a significant chance (a few tens of per cent)
of beneficial positive outcomes.

Frustratingly, the effectiveness of medications has stalled. Nobody
understands the links between the symptoms of schizophrenia and
the crude physiological pathologies that have so far been docu-
mented: a decrease in white brain matter, for example, and altered
function of the neurotransmitter dopamine. The medications, which
are often aimed at the dopamine systems associated with delusions,
have advanced over the decades not in their efficacy but in a reduc-
tion of their debilitating side effects.

Both diagnosis and drugs primarily address a late stage in the devel-
opment of schizophrenia — the presentation of delusions. The earlier
stages are much less well defined and are ambiguous in that, as currently

characterized, they could lead to a number of alternative conditions.
Here, above all, is where progress is needed in the form of reliable
biomarkers to identify those at risk and to allow biomedical or cog-
nitive interventions to prevent or mitigate the development of the
disorders. Early intervention would lead to better outcomes.

A deeper understanding of the underlying biology is essential to
improve diagnoses and therapies. New techniques — genome-wide
association studies, imaging and
the optical manipulation of neural
circuits — are ushering in an era in
which the neural circuitry under-
lying cognitive dysfunctions, for
example, will be delineated. Tan-
talizingly, work in genetics is indi-
cating how non-specific some genes are for schizophrenia, having
associations in common with bipolar disorder and with autism. This
suggests that the earlier stages of psychiatric disorders are multivalent,
reinforcing the hope that early detection, coupled with a clearer under-
standing of the environmental factors, may allow prevention.

“Early detectionand a
clearer understanding of
environmental factors
may allow prevention of
psychiatric disorders.”

Environmental influence

Too little fundamental research is devoted to environmental factors.
About 80% of the pattern of schizophrenia in populations seems to
be determined by genetics, but part of that genetic influence lies in
susceptibility to environmental influences. The remaining 20% of
direct environmental influence is also ripe for more extensive investi-
gation — epidemiological studies point to social stress (associated, for
example, with migration or urbanization) as a significant influence,
albeit in a minority of schizophrenia sufferers. As stated in a recent
review of schizophrenia, a “worldwide challenge is to bring together
the various disciplines that are needed to examine models of disease
causation based on various aspects of gene-environment interplay”
(J. van Os and S. Kapur Lancet 374, 635-645; 2009).

Of course it won't be just the basic biology of molecules and their
circuits that will be essential in understanding the mechanisms of
schizophrenia. There is a higher level of explanation required to
understand, for example, delusions and their persistence.

Whether for schizophrenia, depression, autism or any other psy-
chiatric disorders, it is clear, as Tom Insel, head of the US National
Institute of Mental Health has emphasized (T. R. Insel J. Clin. Invest.
119,700-705; 2009), that understanding of these conditions is enter-
ing a scientific phase more penetratingly insightful than has hith-
erto been possible. But Insel also highlights the disruptive impact of
the science on the practices of clinical psychiatrists — as biological
insights develop, the crudity of current psychiatric diagnoses will
become all too clear. Yet the exposure of many psychiatrists to con-
temporary biology is shallow at best. That, too, will need to change
over the next decade. =
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The mental wealth of nations

Countries must learn how to capitalize on their citizens' cognitive resources if they are to prosper, both
economically and socially. Early interventions will be key.

John Beddington, Cary L. Cooper, John
Field, Usha Goswami, Felicia A. Huppert,
Rachel Jenkins, Hannah S. Jones, Tom B. L.
Kirkwood, Barbara J. Sahakian and Sandy
M. Thomas

To prosper and flourish in a rapidly changing
world, we must make the most of all our
resources — both mental and material.
Globalization and its associated demands
for competitiveness are increasing the pres-
sures in our working lives. Added to this are
the demands from evolving family structures
and increased care responsibilities, both for
children and for older relatives. And increased
life expectancy in most industrialized nations
means that ever greater numbers of people
will be at risk of degenerative disorders in
older age.

The UK Government Office for Science
is this week announcing the findings of a
peer-reviewed study: the Foresight Project
on Mental Capital and Wellbeing. This used

Box 1| Key findings

® Boosting brain powerin young and old
There is huge scope for improving

mental capital through different types of
intervention. The genetic contribution
tomental capital is well below 50% in
childhood, rising to more than 60% in
adulthood and old age.

® What science could doin the early years
Cognitive neuroscience is already uncovering
neural markers, or biomarkers, that can reveal
learning difficulties as early as in infancy.

® Early detection of mental disorders
The challenge of tackling mental ill-health
is considerable. There is great potential in
improving diagnosis and treatment, and in
addressing social risk factors such as debt.

@® Learning must continue throughout life
This can have a direct effect on mental health
and well-being across all age groups, and has
particular promise in older people.

@® Changing needs for a changing workplace
The workforce is changing bothin
demographics and in the demands placed on
it. Workers' mental well-being is animportant
factor when attempting to improve the
mental capital of economies and societies.

state-of-the-art scientific and other evidence
to investigate the challenges and opportunities
that lie ahead in the next 20 years. The report
provides an independent assessment that is
intended to inform policy-makers both in the
United Kingdom and around the world.

The project tracks the implications of future
challenges to our mental development from
cradle to grave. Taking two years to complete,
it has involved more than 450 experts and
stakeholders from many disciplines and from
16 countries. Eighty peer-reviewed papers
summarize the latest evidence, and inter-
national workshops have brought together
experts and policy-makers to discuss what
could be done to address the challenges.

Although our project focused on the United
Kingdom, the challenges of depression, demen-
tia, learning difficulties and mental ill-health
are evident worldwide. The project therefore
has far-reaching implications for the course of
an individual’s life, for societies and for nations.
Five reports synthesize the evidence base; and
afinal report sets out the overall findings and
options for policy, which are summarized
here. All reports are available at http://tinyurl.
com/49jonm. Box 1 shows some of the key
findings.

Defining mental capital

The project looked at two main aspects of
mental development: mental capital and mental
well-being. Mental capital encompasses both
cognitive and emotional resources. It includes
peopleé’s cognitive ability; their flexibility and
efficiency at learning; and their ‘emotional
intelligence, or social skills and resilience in the
face of stress. The term therefore captures a key
dimension of the elements that establish how
well an individual is able to contribute to soci-
ety and to experience a high quality of life.

Mental well-being, on the other hand, is a
dynamic state that refers to individuals’ ability
to develop their potential, work productively
and creatively, build strong and positive rela-
tionships with others and contribute to their
community.

However, the two concepts are intimately
linked both throughout life and across dif-
ferent areas of the project. Positive emotional
states or a generally positive approach to life are
associated with greater curiosity, more flexible
thinking and a greater openness to learning,
and these qualities are particularly important

© 2008 Macmillan Publishers Limited. Al! rights reserved
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during the development of mental capital in
childhood and adolescence. Early learning in
children can increase their resilience to stress
and common mental disorders. Later in life,
this resilience helps to engender well-being
atwork and into old age. And older individu-
als who report higher levels of well-being also
have better cognitive function, even when
adjustment has been made for other possi-
ble explanatory factors, such as socio-demo-
graphic variables, health and lifestyle',

Thus, how a nation develops and uses its
mental capital not only has a significant effect
on its economic competitiveness and prosper-
ity, it is also important for mental health and
well-being and social cohesion and inclusion.
Because they are so closely linked, mental
health and well-being should both therefore
be considered when developing policies and
designing interventions.

The project comprised two key stages:
understanding the evidence and identifying
ways forward. Three particular areas of focus
were: childhood development; mental health
and well-being at work; and making the most
of cognitive resources in older age.

Progression through life

Evidence on childhood learning difficulties
shows that, left untreated, very small initial
differences in the sensory processing systems
used by the brain in learning can lead to sig-
nificant problems later in life’. Subtle impair-
ments in auditory processing, for example, can
give rise to developmental dyslexia, which can
have significant negative effects on a person’s
passage through life. Moreover, the interac-
tive nature of the developing brain means
that a problem in one sensory area can affect
development in other areas. By late child-
hood it can be hard to identify the core prob-
lem. The cognitive problems experienced by
a child with a learning difficulty can lead to
poor self-esteem, or to frustration that results
in the child disengaging from learning and
lacking the motivation to learn. Ifa problem
is identified later in life, it is often harder foran
individual to realize the full potential of their
mental capital and well-being.

The brain undergoes significant structural
and functional changes during adolescence:
the formation of new synapses peaks ataround
9-12 years, followed by some ‘pruning’ of
synapses that are surplus or underused. In
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addition, adolescents go through significant
emotional, hormonal and behavioural
adjustment, and are particularly prone to
risk-taking behaviour, suchas drugand alco-
hol use. As the brain is still developing, such
behaviour is particularly injurious to it at this
stage®, with long-term effects. Neuroimaging
and neuropsychological studies indicate that
substance use during adolescence is associated
with neural disadvantages, particularly in the
networks involved in learning, attention and
executive function.

To help address these issues, nK report came
up with three main recc ions, First,

b

— essentially dyslexia for s.

Much more can be done to improve mental
well-being as children develop into adults.
Occupational professionals should be closely
integrated with primary-care givers, and work-
places can promote mental health through
well-being audits and widespread availability of
flexible working. In addition, demand should
be stimulated for continued learningin both
individualsand e mployersby raising awareness
and providing incentives. New technologiesare
also available and constantly being developed
to personalize learning. Foradults who have

training should be available for parents and
teachersabout issues in child development and
how to help children who have learning diffi-
culties to flourish. In addition, a higher priarity
needs to be placed on supporting children with
these difficulties, as well as theircarers. Finally,
maore emphasis needs to be placed on early
identification and treatment of intrinsic learn-
ing difficultiessuch as dyslexia and dyscalculia

problems with depression and alcohol use, for
i use ofbest-practice s should
become more widespread. Treatments for these
and other problems should encompass social
support (such as warking with financial advis-
ers to help reduce debt) and address the under-
lyingsocial risk factors.

As people move into older age, learning
should continue to be promoted and actively
encouraged, as this can protect against

MENTAL CAPITAL OVER THE COURSE OF LIFE

A

Positive influences

endowment & Z\N 2

Prenatal

Early childhood (0-4)

p R

Child (5-12)
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cognitive decline. In particular, information
technology has an important role in help-
ing people to overcome the memory effects
of dementias. Governments should also be
encouraged to enable and empower people
to work longer if they so wish. Older people
should also be involved in making these and
other policy decisions. In addition, efforts
should be made to tackle the negative social
stereotypes associated with old age.

Biological basis

Asin the case of learning difficulties, mental
illnesses should also be a particular target for
early identification and prompt action. Neural,
genetic and cognitive biomarkers can play an
important part in the early identification of
many of these diseases.

Alzheimer’s disease, for example, accounts
forabout60% of all dementia cases. The plaques
and neurofibrillary tangles that characterize
the disease begin to form many years before
any clinical signs start to appear*. A range

Negative influences | + Antisocial *R; m,oﬁ_u_ peer -
behaviour apaeomon
» Teen pregnancy’
Childhood. Smoking
trauma
Supportive teaching
and education

© Early stress
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M *» Eary home experiences
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< * Tobacco
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* Executive function
* Social cognition
Disposition » Self-esteem
Early to learn » Literacy and numeracy
N e development
m programming
N 0 A
\! (
Genetic e
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of biomarkers already exists. For instance,
altered levels of proteins such as tau protein
and A P42 (a pathogenic form of amyloid) in
cerebrospinal fluid can identify patients in the
early stages of Alzheimer's disease®. Structural
magnetic resonance imaging (MRI) can alsobe
used to measure brain atrophy, particularly in
regions that are affected in Alzheimer's, such
as the entorhinal cortexand hippocampus®.
Geneshave also been shown to play apart in
the development ofthe disease, particularly
the E4 variant ofthe apolipoprotein E (refs 8,
9). Furthermore, new insights into underlying
mechanisms, coupled with the use of more
selective cohorts in clinical trials (see below),
willbe essential in the development of effective
drugs, induding those to enhance cognition
ar for neuroprotection. This will also allow
patients to be diagnosed earlier, allowing them
toseek treatment and support, and plan for
their futures.

Mechanistic studies coupled with novel
biomarkers could also be important in the

treatment of depression. One effective way is
to measure brain activity in the leftamygdala
and ventromedial prefrontal cortex using
functional MRL By monitoring brainactivity
inresponseto being shown happy or sad faces,
researchers can differentiate between unipol
andbipolar depression'®, disorders that require
very different treatments.

Similarly, differences in the subgenual
anterior cingulate identified by structural and
functional neuroimaging can m:&_n. thelikely
responsivenessto treatment’

Implications for future research

Future research will be keyto improving both
mental capital and mental well-being, as well
as diagnosis and treatment of disease.

One strategy for identifying complex com-
binations of risk factors and for validating
potential biomarkers om—gﬁm difficulties,
dementiaand d ion is the devel of
large, publicly available cohorts. Cohorts con-
taining tens of thousandsof people have helped

FEATURE

identify ptibility genes indi such
astype2 &u_unnm. In much the same way,an
international collaboration to generate simi-
lar cohorts for various mentalillnesses could
prove very valuable. Large public-privately
funded consortia could play an important
part here.

The challenge also extends to the research
community. Research is needed to identify
factors that directly affect our mental capital
and well-being, aswell as those that are merely
associated with them. To deepen our under-
standing of causes and effects, multidiscipli-
nary longitudinal studies involving genetics,
neuroscience, socal risk factors and behav-
iour will be required. For instance, we need
to explore the underlying neuroscientific
basis of the strong associations between men-
tal disordersand lone parenting”, bullying"
and debt™.

Significant gaps also exist in medications
for the treatment of mental disorders, par-
ticularly antipsychotics, antidepressants,

Drugand Soclal
alcohol abuse. exclusion »
- Stress L s Andety
» Chvonic lness Zws.mr.ﬂ._
cognitive a
* Physical activity
g ol calasy « Mental activity
* Social stimulation
* Medication or
dietary interventions
Waste of
mental capital
Cognitive resilience
and coping skills Cognitive reserve
Adult Older adult

Retirement
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mood stabilizers, and neuroprotective agents
for Alzheimer’s. Improved techniques and
longer-acting medications are needed to tackle
addiction, and developing these will require
innovative approaches. Furthermore, although
many treatments are available for depression,
most work by increasing levels of monoamine
neurotransmitters. More effective therapies
with different mechanisms of action and fewer
side effects are urgently needed.

Behavioural and other non-pharmaceutical
interventions for improving well-being also
need to be developed. This would encompass
the treatment of people affected and prevention
of the disorders in high-risk groups, as well as
the enhancement of mental capital and well-
being for all members of the population.

A range of skills and behaviours is crucial
in empowering people to develop and main-
tain their mental capital and well-being. These
include executive function (self-regulation)
skills; an eagerness to learn, train and retrain
throughout life; the resilience to cope with
stress and life events; and behaviours that can
promote a healthy lifestyle and protect against
decline in old age. Multidisciplinary research,
in the natural and social sciences, will be
needed to investigate the systematic relations
between these skills, to determine how they
can best be developed.

The costs of inaction

Our project shows that governments and
others have tremendous opportunities to cre-
ate environments in which mental capital and
well-being flourish. However, failure to act
could have severe consequences.

Already, we have found that learning
difficulties such as dyslexia, which affects up
to 10% of children, reduce the probability of
achieving good grades at school'®. In turn, dis-
engagement with the educational system can
lead to behavioural problems, social exclusion
and crime and reduced employment prospects
(which in turn make mental ill-health more
likely). This in turn can have adverse conse-
quences for cognitive function throughout
life. In addition, developmental dyscalculia
is currently the poor relation of dyslexia, with
a much lower public profile’. But the conse-
quences of dyscalculia are at least as severe as
those for dyslexia.

Mental ill-health is more widespread than
many realize, with 16% of adults in Britain
having a common mental disorder such as
depression at any one time"”. Worldwide, the
prevalence of having any mental disorder in
the year prior to assessment varies from 4%
in Shanghai in China to 26% in the United
States'®.

1060

Furthermore, depression is theleading global
cause of years lived with disability". The annual
costs from mental ill-health in England alone are
about £36 billion (US$62 billion) for economic
costs, rising to £77 billion when wider impacts
are included, such as a reduction in quality of
life™. Measures to improve mental health would
therefore yield benefits well in excess of costs.

Future demographic changes mean that this
figure could rise substantially. The age profile
of the population will change as life expectancy
increases and fecundity levels fall. The UK
Office of National Statistics’' estimates that,
by 2071, the number of people older than 65
could double to nearly 21.3 million, and those
aged 80 and over could more than treble to
9.5 million. This would probably lead to much
more cognitive decline and dementia, and an
expenditure time bomb: over the next 30 years,
the number of people with dementia in the
United Kingdom could double to 1.4 million,
and costs to the UK economy could treble to
more than £50 billion®. In addition, as the
number of older people increases, there is a
pressing case to take steps to prevent the wast-
age of their mental capital that occurs in part
through marginalization.

The effects of mental capital and well-being
onan individuals life course are profound, and
governments have considerable scope to more
fully realize a long-term and strategic perspec-
tive that spans the life course. As discussed ear-
lier, this Foresight project has delivered some
specific policy recommendations. It will now
be for the UK government to consider how best
to take these forward.

However, a cross-governmental approach is
needed to realize the full benefits. Early inter-
vention in education could provide benefits
for reducing crime, improving productivity in
work, and reducing pressure on health and care
systems by preserving mental capital in older
age. Departments will need to work together
more closely. And interventions may have long
timescales before they see any returns. Imple-
menting these recommendations will require
significant changes in the nature of govern-
ance, placing mental capital and well-being at
the heart of policy-making. )
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Ten leading causes of burden of disease,

world, 2004 and 2030

2004
Disease or injury

Lower respiratory infections
Diarrhoeal diseases

Unipolar depressive disorders
Ischaemic heart disease

HIV/AIDS

Cerebrovascular disease
Prematurity and low birth weight
Birth asphyxia and birth trauma
Road traffic accidents

Neonatal infections and other’

(opPD

Refractive errors

Hearing loss, adult onset
Diabetes mellitus

As % of As % of 2030
total  Rank Rank total

DALYs DALYs Disease or m_.__.—_i
6.2 1 1 6.2 Unipolar depressive disorders
48 2 2 5.5 Ischaemic heart disease
43 3 3 49 Road traffic accidents
4.1 4 4 4.3 Cerebrovascular disease
38 5 5 38 (oPD
3.1 6 6 3.2 Lower respiratory infections
29 7 7 29 Hearing loss, adult onset
27 8 8 27 Refractive errors
27 9 9 25 HIV/AIDS
2.7 10 10 23 Diabetes mellitus
20 13 11 19 Neonatal infections and other*
1.8 14 12 1.9 Prematurity and low birth weight
18 15 15 1.9 Birth asphyxia and birth trauma
13 19 18 1.6 Diarrhoeal diseases

Health Statistics and Informatics




Table 13: Leading causes of burden of disease (DALYs), countries grouped by income, 2004

DALYs

(millions)

1 Lower respiratory infections 945 6.2 1 Lowerrespiratory infections 769
2 Diarrhoeal diseases 728 48 2 Diarrhoeal diseases 59.2
3 Unipolar depressive disorders 65.5 43 3 HIVAIDS 429
4 lschaemic heart disease 62.6 41 4 Malana 328
5 HIV/AIDS 58.5 38 5 Prematunty and low birth weight 321
6  Cerebrovascular disease 46.6 31 6 Neonatal infections and other* 314
7 Prematurity and low birth weight 443 29 , 7 Birth asphyxia and birth trauma 298
8  Birth asphyxia and birth trauma 4.7 27 8  Unipolar depressive disorders 26.5
9 Road traffic accidents 412 27 9 Ischaemic heart disease 26.0
10 Neonatal infections and other® 404 27 10 Tuberculosis 224
"1 Unipolar depressive disorders 290 51 1 Unipolar depressive disorders 100
2 Ischaemic heart disease 289 50 2 lschaemic heart disease 17
3 Cerebrovascular disease 275 48 3 Cerebrovascular disease 48
4 Road traffic accidents 214 37 4  Alzheimer and other dementias 44
5 Lower respiratory infections 163 28 | 5  Alcohol use disorders 42
6 (OPD 16.1 28 6 Hearingloss, adult onset 42
7 HIV/AIDS 15.0 26 7 (OPD 2 ¥y
8  Alcohol use disorders 149 26 8 Diabetes mellitus 36
9 Refractive errors 137 24 9 Trachea, bronchus, lung cancers 36
10 Diarrhoeal diseases 131 23 10 Road trafficacadents 31

93
12|
52
40
39
38
36
32
31 |
27

8.2
63 |
39
36
34
34
30
30
30
26

COPD, chronic obstructive pulmonary disease.

* Countries grouped by gross national income per capita (see Annex C, Table C2).

* This category also includes other non-infectious causes arising in the perinatal period apart from prematurity, low birth weight,

birth trauma and asphyxia. These non-infectious causes are responsible for about 20% of DALYs shown in this category.







