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The recent recognition of the global importance of
mental disorders has put psychiatry firmly on the
international health agenda. The World Health
Organization has estimated that neuropsychiatric
disorders and suicide account for 12.7% of the global
burden of disease.1 Major depression, schizophrenia,
bipolar affective disorder, alcohol misuse, and obses-
sive compulsive disorder account for five of the 10
leading causes of disability in low and middle income
countries. In high income countries, dementia is the
third most common neuropsychiatric disorder. We
examine social, therapeutic, and aetiological develop-
ments in the specialty and discuss how they are
influencing clinical practice.

Methods
The recent advances selected are based on our clinical
and academic interests. We identified the information
presented from mainstream and specialist journals.

Combating the stigma of mental illness
Psychiatric stigmatisation is the inappropriate and
erroneous association of mental illness with something
disgraceful or shameful. Stigma generates a hidden
burden and results in barriers to mental health care,
reluctance to seek appropriate care, delay in return to
wellbeing, and discrimination in allocation of
resources.2 Stigmatising attitudes are found universally
and can be deeply entrenched. For example, in some
African countries traditional supernatural belief
systems may lead to negative and hazardous responses
to mental illness.3

Two factors are important in reducing the burden
of stigma: personal awareness of mental illness and
availability of effective treatments. Now that we have
effective treatments for the major psychiatric disorders,
the key to changing attitudes is education. Before
embarking on large scale public campaigns, it is essen-
tial to establish baseline attitudes and knowledge to
determine what exactly needs to be changed and how
this can be most effectively achieved and monitored.
For example, the Royal College of Psychiatrists
conducted a baseline survey of UK public attitudes as
part of its campaign to combat stigmatisation, Chang-
ing Minds: Every Family in the Land. The survey ( 1737
respondents, 65% response rate) looked at attitudes to
seven common psychiatric disorders and found that

people with mental illness were commonly reported as
“hard to talk with” (33-65%), “feeling different” from
others (40-60%), and “unpredictable” (29-77%).4 It also
found that different mental illnesses attracted different
types of prejudice, indicating that the general public
has a more sophisticated view of mental illness than
simply categorising mentally ill people as one
homogeneous group.

Another current initiative to combat stigma is the
World Psychiatric Association’s Open the Doors
campaign (http://openthedoors.com), which aims to
counter the problems of stigma and discrimination
associated with schizophrenia worldwide. The WHO is
also continuing to highlight the global importance of
mental illness; the World Health Report 2001
(www.who.int/whr) is dedicated to a worldwide account
of mental illness that should help lead the way to
developing culturally sensitive schemes to challenge
stigma.

Healthcare professionals need to challenge their
own stigmatising attitudes—for instance, by separating
the individual from the illness and speaking about a
“person with schizophrenia” rather than a “schizo-
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phrenic.” Additionally, psychiatrists are in a unique
position to actively challenge stigmatising media
representations of mental illness.5

Neurobiological aspects of post-traumatic
stress disorder
The trigger for post-traumatic stress disorder is a trau-
matic stress that is sufficiently threatening to physical
integrity to cause pervasive distress in almost anyone.
Such stresses are now recognised to include a variety
of personal threats—for example, combat, sexual
assault, car crash, or intensive cancer treatment. The
disorder arises because of incomplete emotional
processing of the trauma, resulting in a delayed and
protracted response. Post-traumatic stress disorder is
characterised by three broad symptom clusters:
hyperarousal (hypervigilance, increased startle reac-
tion, and insomnia), traumatic re-experiencing (intru-
sive nightmares and memory “flashbacks”), and
avoidance of anything reminiscent of the trauma.
Extreme trauma (such as torture) can lead to chronic
post-traumatic stress disorder and even enduring per-
sonality change, characterised by mistrust, hostility,
and social withdrawal.

Evidence of a distinct pathophysiology for post-
traumatic stress disorder is emerging. Like depression,
post-traumatic stress disorder is associated with
increased secretion of corticotropin releasing factor.
Unlike depression, however, the increased secretion is
associated with hypocortisolaemia,6 indicating a
grossly exaggerated negative feedback inhibition of the
hypothalamic-pituitary-adrenal axis that is possibly
secondary to up-regulation of glucocorticoid recep-
tors.7 Functional neuroimaging studies in post-
traumatic stress disorder have shown activation
abnormalities in several cerebral structures that
function in memory, fear responses, and visuospatial
processing; these include the hippocampus, amygdala,
anterior cingulate cortex, and various regions of the
prefrontal cortex.8 Although such changes could be
induced by comorbid depression or substance misuse
or be adaptive responses to chronic stress, they may
differentiate post-traumatic stress disorder from other
disorders and facilitate the development of specific
treatments.

It is becoming increasingly apparent that drugs
have a first line role in managing post-traumatic stress
disorder alongside psychological treatments. A recent
meta-analysis of randomised placebo controlled trials
of selective serotonin reuptake inhibitors has shown
substantial benefit on core symptoms, with odds ratios
for response ranging from 2.2 to 5.6.9 Selective
serotonin reuptake inhibitors can also alleviate comor-
bid depression and anxiety.

Repetitive transcranial magnetic
stimulation: new treatment for
depression
Transcranial magnetic stimulation is an established
method to non-invasively stimulate the cerebral cortex
and investigate cortical function (fig 1). Use of transcra-
nial magnetic stimulation to treat neuropsychiatric dis-
orders, especially depression, has attracted much
research interest.10 The procedure is straightforward,

and a typical treatment course involves brief (about 20
minutes) daily outpatient sessions over two to three
weeks. Unlike electroconvulsive therapy, with which it is
often compared, repetitive transcranial magnetic
stimulation does not require any anaesthesia or induc-
tion of seizures. The most important safety concern is
risk of seizures with prolonged use of fast, repetitive
transcranial magnetic stimulation. However, no sei-
zures have been reported since the introduction of
guidelines for safe use of the technique.11

Brain imaging studies have implicated hypofunc-
tion of the left dorsolateral prefrontal cortex in depres-
sion. Initial open trials of fast—that is, activating—
repetitive transcranial magnetic stimulation of the left
dorsolateral prefrontal cortex suggested that it might
be beneficial in up to 50% of patients with treatment
resistant depression. Subsequent larger randomised
controlled trials have shown more modest but
significant responses to two weeks’ treatment.10 12 13 The
frontal lobe imbalance model of depression suggests
that suppression of the contralateral prefrontal cortex
might also be therapeutic. Indeed, in the largest
randomised controlled study reported, slow repetitive
transcranial magnetic stimulation of the right dorsola-
teral prefrontal cortex has been found to be more
effective than sham treatment.14 Initial reports also
suggest that repetitive transcranial magnetic stimula-
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Localised cortical neuronal depolarisation

Response: motor activity, altered metabolism and blood flow,
disrupted speech and vision, mood change, etc

Magnetic field
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Fig 1 Transcranial magnetic stimulation is based on the principle
that an electric current passing through a flat handheld insulated coil
placed tangentially on the scalp generates a magnetic field. This can
be targeted to a selected scalp area (~cm2) and induces a secondary
electrical field in the underlying cortex, causing neuronal
depolarisation. Patients can be given a single brief magnetic pulse or
a series of pulses (repetitive transcranial magnetic stimulation).
Excitability of neurones is enhanced by fast repetitive transcranial
magnetic stimulation (usually 5-20 Hz) but inhibited by slow
repetitive transcranial magnetic stimulation (<1 Hz). The effect
depends on the site stimulated
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tion might be as effective as electroconvulsive therapy
in non-psychotic depression.15

There are several methodological problems with
published trials of repetitive transcranial magnetic
stimulation: most patients have treatment resistant
depression, the placebo “sham” coil treatments do
exert some effect,16 and, because of the nature of the
treatment, the trials are not double blinded.
Nevertheless, an antidepressant effect is apparent,
although optimal treatment levels, maintenance of
therapeutic effects, and long term outcome remain to
be established. It is also unclear which clinical
characteristics are predictive of response. Further
international research is under way in academic
research centres. However, if it does prove to be an
effective, acceptable, and economically viable alterna-
tive to current treatments, repetitive transcranial
magnetic stimulation treatment centres could readily
be set up in district general hospitals.

Cost effectiveness of atypical
antipsychotics
The generic term atypical antipsychotics refers to the
newer generation of drugs that produce fewer extrapy-
ramidal side effects than conventional antipsychotics
such as chlorpromazine.17 Examples include clozapine,
risperidone, olanzapine, amisulpride, and quetiapine.
Atypical antipsychotic drugs have similar efficacy to
conventional antipsychotics, although clozapine has
been shown to be more effective in treatment resistant
schizophrenia.18 Because atypical antipsychotic drugs
are better tolerated, it is often suggested that they
should become first line treatment for schizophrenia.
However, as the newer drugs can be up to 30 times
more expensive than the older drugs, such a change
has major cost implications.19

If atypical drugs are truly associated with greater
patient benefits then it is reasonable to expect them to
be cost effective. Unfortunately, economic evaluations
often fail to take full account of direct and indirect
costs (for example, what is the cost equivalent of not
experiencing akathisia or parkinsonism?), are retro-
spective, and exclude subjects who discontinue
treatment. Indeed, one recent review was unable to
identify any double blind, randomised, controlled, and
long term pharmacoeconomic trial of atypical drugs.19

Trials of the cost effectiveness of clozapine show
potential savings, usually due to a reduction in hospital
stay. However, methodological limitations mean that
no firm conclusions can be drawn.20 21 The available
data for other atypical antipsychotics are even more
equivocal.20 Better conducted trials that take appropri-
ate measures of quality of life into account are still
required to justify endorsement of atypical antipsy-
chotics on grounds of cost alone. In the United
Kingdom, the National Institute for Clinical Excellence
is due to provide clinical guidelines on prescribing
atypical antipsychotics and their cost effectiveness in
December 2001, and the NHS funded randomised
multicentre CUtLASS (cost utility of the latest antipsy-
chotics in severe schizophrenia) study will hopefully
provide a definitive economic verdict.

Identification of â-secretase and
ã-secretase in Alzheimer’s disease
Aberrant processing of amyloid precursor protein,
leading to increased production and aggregation of â
amyloid peptide in the brain, is believed to be central to
the pathogenesis of Alzheimer’s disease. â Amyloid
peptide is cleaved from within amyloid precursor pro-
tein by two enzymes known as â-secretase and
ã-secretase (fig 2). One possible treatment strategy for
Alzheimer’s disease would be to decrease production
of â amyloid by inhibiting these secretases.

The enzyme â-secretase was recently identified by
several different groups and named BACE (â site
amyloid precursor protein cleaving enzyme).22 BACE is
a brain enriched transmembrane protein found mainly
in the Golgi apparatus within the cell body. There are
two aspartic acid residues in its luminal domain that
help form the active site and that can access the â cleav-
age site in the luminal domain of amyloid precursor
protein (fig 2). Overexpression of BACE increases cleav-
age of amyloid precursor protein at the â-secretase site,
whereas inhibition decreases cleavage.23 24

The presenilin proteins (PS1 and PS2), mutations
in which cause early onset familial Alzheimer’s disease,
have been shown to regulate ã-secretase activity and
may actually be ã-secretase.22 For example, cultured
neurones from PS1 knockout mice have reduced
ã-secretase activity, which results in a fivefold decrease
in production of â amyloid.25 Knocking out both PS1
and PS2 abolishes ã-secretase cleavage of amyloid pre-
cursor protein,26 and mutation of putative active aspar-
tic acid sites within PS1 reduces ã-secretase cleavage of
amyloid precursor protein.27 It may, however, be
difficult to produce drugs to inhibit the activity of
BACE and ã-secretase or presenilins. BACE is
relatively inaccessible because of it intracellular
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Fig 2 Proteolytic cleavage of amyloid precursor protein by â site
amyloid precursor protein cleavage enzyme (BACE) and presenilin-1,
a candidate protein for ã-secretase. Inhibition of â or ã cleavage
reduces production of â amyloid, which has been linked to
Alzheimer’s disease. D denotes conserved aspartic acid residues that
are candidate active sites for cleavage
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location, and inhibiting ã-secretase may have adverse
consequences for non-neuronal systems.22

Nevertheless, these findings open up new avenues for
research into treatment for Alzheimer’s disease.
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Additional educational resources

Stigma and mental illness
www.stigma.org
Royal College of Psychiatrists campaign Changing
Minds: Every Family in the Land
www.who.int/whr
WHO World Health Report
http://openthedoors.com
World Psychiatric Association anti-stigma website
Jorm AF. Mental health literacy: public knowledge and
beliefs about mental disorders. Br J Psychiatry
2000;177:396-401

Post-traumatic stress disorder
www.ncptsd.org
National Center for Post-Traumatic Stress Disorder
www.sover.net/~schwcof/ptsd.html
Post-traumatic stress disorder bibliography

Transcranial magnetic stimulation
www.ists.unibe.ch
International Society for Transcranial Stimulation
Hoffman RE, Boutros NN, Hu S, Berman RM, Krystal
JH, Charney DS. Transcranial magnetic stimulation
and auditory hallucinations in schizophrenia. Lancet
2000;355:1073-5.

Atypical antipsychotics and cost effectiveness
www.iop.kcl.ac.uk/Extras/Cutlass/index.html
Website for the cost utility of the latest antipsychotics
in severe schizophrenia (CUtLASS) study
www.nice.org.uk
National Institute for Clinical Excellence

Alzheimer’s disease
www.alzforum.org
Alzheimer Research Forum
www.alzheimers.org.uk
Alzheimer’s Society

One hundred years ago
The physiology of marching

The capacity of the soldier to march is of supreme importance in
modern warfare. The sickness produced by overmarching
soldiers when too heavily loaded, wrongly fed, and injudiciously
clothed may, in times of peace, cause enormous economic loss to
a country, while in the conduct of war such errors may lead to
national ruin. The whole matter can be put to experimental test.
Soldiers can be marched varying distances under varying
atmospheric conditions, and with varying loads; their respiratory,
circulatory, muscular, and nervous systems can be tested, their
secretions investigated, and their diet and metabolism exactly
recorded. The proper diet, the most suitable load, the proper

distribution of the load on the body, and the most suitable kind of
clothing can thus be established on a firm scientific footing. Exact
metabolic research can demonstrate the means by which the
soldier can be made to do the greatest amount of work with the
greatest economy. In Germany the medical sciences are valued at
their proper worth, and it is recognised by the Government that
the unstinting support of researches will effect enormous
economy both in men and money in the future. How far the
British War Office is behind the German in its attitude towards
medical science we shall not attempt to estimate.

(BMJ 1901;ii:360)
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