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EDITORIAL

Antidepressant-placebo differences: is the glass half
full or half empty?
DAN J. STEIN

Department of Psychiatry and Mental Health, MRC Unit on Anxiety and Stress Disorders, Groote Schuur Hospital, University of Cape Town, Cape Town,

South Africa

Khan and Brown’s work (1) on public domain data from
the archives of the U.S. Food and Drug Administration
(FDA) emphasizes that drug-placebo differences in recent
antidepressant trials are smaller than in early investigations,
and draws a number of conclusions about the nature of clini-
cal depression and optimal trial design. Several relevant
issues in regards to this and related work on drug-placebo dif-
ferences in psychiatry research may be worth emphasizing.

First, it is important for psychiatry to steer an even course

between the polar positions of scientism and scepticism.

Mental disorders such as depression are not analogous to

squares; they are not natural kinds that can simply be de-

fined using necessary and sufficient criteria (2,3; see also 4

in this issue of the journal). At the same time, mental disor-

ders are not social constructions that are solely determined

by socio-political considerations, and that therefore differ

wholly from time to time and place to place. While efforts

such as the Research Domain Criteria (RDoC), which aim

to ground psychiatric constructs in translational neurosci-

ence, may help lead to advances in psychiatric nosology and

clinical trials over the long term (5), iterative improvements

of diagnostic criteria and guidelines will anchor clinical

practice and interventional research for now and for the

foreseeable future (6).
Second, it is relevant to note that psychiatry’s approach to

mental disorders has a great deal in common with the rest of
medicine’s approach to physical disorders. The rest of medi-
cine accepts that many conditions are best conceptualized as
syndromes (7). Arguably, psychiatry has led the way in terms
of providing valid, reliable and useful approaches to the diag-
nosis of medical conditions where simple biomarkers are
not available or helpful (8). While the introduction of
paradigm-shifting innovations and personalized medicine ini-
tiatives in clinical trials methodology for interventional
research in psychiatry may occur over time, in the shorter
term we can more certainly expect iterative improvements
(perhaps including ideas emphasized by Khan and Brown,
such as limiting the number of sites and treatment arms) to
FDA and European Medicines Agency (EMA) guidelines for
undertaking pivotal clinical trials.

Third, it is crucial to emphasize that a broad range of
causal mechanisms are likely involved in the pathogenesis
and treatment of mental disorders such as depression (9).
Not surprisingly, any specific pharmacological agent, acting
on only a limited subset of such mechanisms, may have
a relatively low effect size, particularly when inclusion
criteria lead to investigation of a heterogeneous phenotype.

Antidepressant effect sizes may, however, be higher for
some narrower phenotypes (e.g., melancholic depression)
that are often excluded from clinical trials (e.g., due to char-
acteristic suicidal ideation). Such effect sizes may also differ
in the U.S. and Europe, for a range of reasons (10). Further-
more, effect sizes for psychiatric treatments are as least as
high as those in the rest of medicine (11,12).

Steering a course between scientism and scepticism
also means finding a balance between over-optimism and
over-pessimism with regards to psychiatry in general and
antidepressants in particular. We need to acknowledge
the enormous advances made in psychopharmacological
research over the past several decades, while also emphasiz-
ing that there remain significant needs and opportunities for
better understanding the relevant proximal and distal psy-
chobiology of mental disorders, for better implementing and
scaling-up available treatments, and for more efficacious
and effective drugs (13). The level of liquid in our glass is
arguably at 50%, and we need to deal with this reality
accordingly.

Steering a course between scientism and scepticism may
also impact our perspective on the placebo response. The
reliance of modern clinical research on randomized
placebo-controlled trials has led to an ever growing data-
base demonstrating that placebo is a remarkably powerful
intervention for a range of psychiatric and medical condi-
tions, including milder cases of depression (14,15). This
should not be cause for embarrassment or despair for psy-
chiatry, but rather an impetus for research on the underly-
ing psychobiology of the placebo response, and on how to
better harness such effects in clinical practice (16). Fur-
ther advances in this direction would arguably help ensure
that our glass is more than half-full.
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EDITORIAL

Compulsion and “coercion” in mental health care
GEORGE SZMUKLER

Institute of Psychiatry, King’s College London, London, UK

“Compulsion” in mental health care is a reasonably
straightforward notion: the use of force, one hopes always
governed by law, to make a person accept treatment that
has been refused. The term “coercion” is usually taken to
include “compulsion”, but encompasses a broader range of
practices. Sometimes it is used almost synonymously with
treatment pressures, including “interpersonal leverage”,
and even “persuasion”. I believe that, if we are to take our
thinking — including research ideas — forward, we need a
more precise understanding of “coercion” (1).

Most accepted is the definition proposed by Wertheimer
(2), who includes “threats” as coercive. A “threat” is a con-
ditional proposal (“if . . ., then . . .”) that, if rejected by the
person, leaves him/her worse off according to a “moral
baseline” (“if you refuse the medication, you will be
detained in hospital”). The moral baseline is that one is
normally entitled not to be deprived of one’s liberty. That
is not to say that it can never be justified, but a special case
needs to be made.

Wertheimer contrasts a “threat” with an “offer” (or
inducement). An example: “if you take the prescribed med-
ication, you will receive a payment” (3). Here a rejection of
the proposal does not leave the person worse off, as he/she
is not entitled to a payment. Nevertheless, such an induce-
ment can be problematic, for example, by undermining the
patient’s sense of agency or through corrupting the value of
the treatment (4).

I take coercion to cover both compulsion and threats. A
further consideration is the difference between “objective”
coercion and “perceived” coercion. The former follows the
definitions given above. The latter is a person’s perception of
threat, even where no threat may be intended. A disquieting
problem facing psychiatry is its “coercive shadow”, the fear
many patients have that non-compliance may lead to the
use of compulsion. Patients may agree to treatment, includ-
ing admission to hospital, “voluntarily” to avoid the humilia-
tion and stigma of a compulsory order. Research shows this
is very common, even though in most places threats are
regarded as ethically unacceptable.

There has been little discussion of this topic, but I sug-
gest that, given the uncertainty of whether a proposition is
a threat or not, we might look at ways of “regulating”
threats: for example, making them transparent – their only
being made in “good faith” (that is, the threatener really
means it)— and clarifying practice in codes of practice or
professional ethics.

Apart from the problem of definition, research on coer-
cion is dogged by the problem of context. There is a large
variation in the rates of compulsory admission to hospital,

both between countries (even without outliers, 3- to 4-
fold) (5) and within countries (6). The use of seclusion,
restraint and forced medication may vary hugely (7), even
10-fold from hospital to hospital in the same country (8).

The sources of variation can be attributed to different
service configurations, different mental health laws, differ-
ent social policies (for example, the rate and extent of bed
reductions; the degree of emphasis on risk and public pro-
tection), and, crucially, culture. In some countries physical
restraints are regarded as unacceptable and are rarely or
not at all used; in others chemical restraints are thus re-
garded. Furthermore, the use of compulsion may change
significantly over time according to changes in policy and
practice. In England, there has been a doubling over the
past 20 years (9).

Even if well-designed self-report or interview measures
are used, ones that are interpreted similarly from place to
place, the results of any one study on coercion will likely
have limited generalizability. Thus, perhaps more than in
any other field of health services research, international
collaborative studies are needed. The EUNOMIA pro-
gramme is a good example (10). Further points to be con-
sidered are where (in the community or in the hospital)
and when (before discharge or after) the assessment is
made, and by whom. Service user researchers may get dif-
ferent responses from conventional researchers. Varia-
tions here may lead to different results.

Research ethics committees often struggle with research
in this area. It is sensitive, and there may be concerns
about consent and the “voluntariness” of participation,
which may lead to bias due to the exclusion of important
subgroups of patients. With careful thought these prob-
lems can be overcome.

A huge challenge to involuntary treatment comes from
the United Nations (UN) Convention on the Rights of Per-
sons with Disabilities (11). By April 2015, 159 states were
signatories. The elimination of discrimination by ensuring
that rights may be enjoyed “on an equal basis with others”
is a fundamental aim. Persons with serious mental illness
are considered by the UN Committee for the Rights of Per-
sons with Disabilities, the authoritative body set up by the
UN to interpret and monitor compliance with the Conven-
tion, to fall under the characterization of “disability” (some-
times referred to as “psychosocial” disabilities).

Article 14 states that “the existence of a disability shall in
no case justify a deprivation of liberty”, meaning that “mental
disorder” or “mental illness”, even if it represents only one of
a number of criteria for involuntary detention in a mental
health law, renders such a law non-compliant with the
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Convention. Article 12 recognizes that all persons enjoy
“legal capacity” in all aspects of life on an “equal basis with
others”. The Committee, in a recent “General Comment” on
this article, states that “substitute decision-making”, where
someone decides for the person with a disability (as opposed
to “supported decision-making”), is non-compliant (12).
Over twenty “concluding observations” made thus far by the
Committee, following its monitoring of reports on progress
from States in implementing the Convention, conclude that
they must “take action to develop laws and policies to
replace regimes of substitute decision-making by supported
decision-making, which respects the person’s autonomy, will
and preferences” (13).

It is hard to imagine a society in which it would be seen
as right that persons who are seriously incapable of exercis-
ing autonomy or expressing their will and preferences would
be allowed to act so as to incur grave harms, including
death. Where the UN Convention is valuable, apart from its
clear articulation of a host of other rights for people with
disabilities, is in making us scrutinize in depth our justifica-
tions for coercive interventions. Together with colleagues,
we (14,15) have argued that conventional mental health law
discriminates against persons with a mental disorder since it
does not respect such persons’ autonomy (or rights to self-
determination or self-governance) in the same way as in the
rest of medicine. In the latter, considerations such as im-
paired “decision-making capacity” and treatment needing to
be in the person’s “best interests” justify the over-riding of a
treatment refusal. In the mental health field, a diagnosis of a
“mental disorder” – usually vaguely defined – and the pres-
ence of some kind of risk to self or others comprise the crite-
ria. The rules are entirely different.

Furthermore, the “protection of others” permits the
preventive detention of persons with mental disorder on
the basis of the risk they are deemed to pose before they
have actually committed an offence. This group is unique
in this regard. The many more persons without a mental
disorder who are equally or more risky are not liable to
such detention. In this regard, non-discrimination means
either having generic “dangerousness” legislation equally
applicable to all who present an unacceptable level of
risk, or no preventive detention for anyone.

Thus we (14) have argued for a non-discriminatory,
generic, “fusion law” that would apply to all persons, what-
ever their diagnosis — medical, surgical or psychiatric — and
whatever the setting. Involuntary interventions would only
be justified for those who lack decision-making capability
(unable to understand and retain the relevant information,
to appreciate its pertinence to their situation, to reason with
it in the light of what is important to themselves, and to evi-
dence a choice) and only where it would be in their “best
interests” (essentially what that person would have chosen if
he/she had retained capacity in the current circumstances).
Advance statements or directives (see 16 in this issue of the
journal) could play an important role here. Northern Ireland
is currently proposing to legislate along these principles.

Bach and Kerzner (17), attentive to the “legal capacity”
standard of the UN Convention, have proposed three levels
of “decision-making capability”. The first is “legally in-
dependent”, having full decision-making ability as outlined
above. The next level is where varying degrees of support —
informal or formal — would be required to assist the person
to arrive at a decision based on the person’s will and prefer-
ences. The third level, “facilitated” decision-making, would
represent a last resort and would be restricted to instances
where it is impossible to arrive at a settled understanding
or interpretation of the person’s will and preferences and
where decisions are made by another person. However, as
part of this action, the facilitator would continue to work
with the person to establish with time what are the person’s
will and preferences.

An approach that combines both of the above could be
developed. “Decision-making capacity” and “best interests”,
both terms criticized by the UN Convention Committee,
can be helpfully reconceptualized in terms of the person’s
“real” or “authentic” will and preferences (15).

The huge variation in rates of involuntary treatment sug-
gests that in many countries there is considerable scope for a
reduction. From an ethical point of view, a randomized con-
trolled trial (RCT) of involuntary inpatient treatment is hard-
ly possible. We accept that it can be morally justified, indeed
obligatory, to treat people involuntarily under certain
circumstances. However, there have been three RCTs of
involuntary outpatient treatment (or community treatment
orders). While each has its flaws, none has shown a clearly
significant improvement in any of a range of outcomes (18).
I have argued that an alternative approach, consistent with
the “fusion” proposal, would conceive of community treat-
ment orders in a different way and would look for different,
individual, patient-preferred, outcomes (19).

There is reasonably consistent evidence, even when in-
voluntary treatment has been authorized, that “perceived
coercion” is less when the relationship between patient and
clinicians is good, and when patients believe their “voice”
has been heard (20).

A promising means of reducing the need for coercion at
times of crisis, especially a relapse of illness, might be an
advance directive, or the less legally formal “joint crisis
plan” (see 16 and 21 in this issue of the journal). There is
evidence in the case of the former that, when helped by a
facilitator in drawing up the directive, in the short term at
least, patients may experience their care as better (22). Joint
crisis plans have been more extensively studied. An earlier,
sizeable, RCT found a significant reduction in involuntary
admissions when a joint crisis plan had been agreed
between patient and clinical team. However, a much larger
RCT involving 569 patients found no difference in involun-
tary admissions or any other outcome (23). A lack of treat-
ment fidelity or clinician “buy-in”, a problem for any
multicentre complex intervention, may have been responsi-
ble. A joint crisis plan pilot study for patients who self-
harm also found no benefit (24). However, 85% of patients
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who had a joint crisis plan said they would recommend it
to others. Perhaps this reflects the respect accorded to the
patient’s “voice” in the joint crisis plan negotiation.

In conclusion, there are considerable conceptual and
practical difficulties in understanding and researching com-
pulsion and coercion. Nevertheless, it is hugely important
to our patients and, indeed, for the status of psychiatry that
we do all that is possible to reduce recourse to these meas-
ures to a minimum.
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The integrative field of developmental psychopathology is having a huge impact on our understanding of human health and behavior. In
this paper, I use the example of children’s early stress exposure to illustrate how developmental psychopathologists now tend to deemphasize
diagnostic categories and, instead, emphasize the social and biological contexts, events and circumstances that have created opportunities
for maladaptive responses and health problems in youth. This example shows that developmental psychopathology is increasing understand-
ing of how children develop the abilities that allow them to cope effectively with challenges and what leads to failures in development of
these abilities. Integrating research about the neurobiology of learning may prove to be a powerful future direction to understand how the
environment regulates behavior. Learning processes become increasingly intricate and fine-tuned as relevant neuroanatomical systems devel-
op, and as the range, complexity and amount of environmental information increases for the developing child. A focus on these processes
allows psychopathologists to formulate questions about which neural mechanisms children use to process information, how these mecha-
nisms are themselves shaped by social context, why adverse social environments confer risk for children, and, perhaps, what sorts of neutrally
informed interventions might remediate the deficits in self-regulation that underlie common psychopathologies.
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Developmental psychopathology, as an integrative field
of study and scientific approach, is just a few decades old.
But it has already had a huge impact on our understanding
of human health and behavior (1). The popularity and prom-
inence of the approach has risen quite rapidly and has
fostered connections between many fields of study, encom-
passing cross-cultural perspectives as well as new methods
from the neurosciences. In this paper, I will illustrate some
of the ways in which the developmental psychopathology
perspective has shown utility for the field of psychiatry,
highlighting recent trends and future challenges.

Psychiatrists have long been concerned with individual
differences in how youth with behavioral problems manifest
clinical symptoms, as well as differences between individu-
als in their responsiveness to treatments. But, at the time
developmental psychopathology began to emerge, the field
of psychiatry was very focused on diagnostic issues. Child
psychiatry was concerned with topics that included formu-
lations of taxonomies for mental disorders, the relations
between those categories, and the bases for determining if
an individual met criteria for a particular diagnosis. In more
recent years, psychiatric research has begun to consider
“biomarkers” associated with various forms of pathology as
a way to reconcile diagnostic taxonomies with biological
systems. But, despite the many publications correlating a
diffuse array of biomarkers with various forms of psychopa-
thology, no individual biomarker has yet emerged as a dis-
crete entity that has been shown to account for a sufficient
proportion of variance in behavior, or that is sensitive or
specific to behavioral disorders.

It is in this regard that the developmental psychopathology
approach holds promise. In isolation, markers (e.g., functional

brain activities, hormonal assays, genetic markers, or cogni-
tive test scores) are merely correlates of behavior problems.
In contrast, developmental approaches seek to understand
the processes by which these components have emerged
and become integrated across biological, psychological and
social contexts over the individual’s life course. This ap-
proach leads to the dissolution of the distinction between
mental and physical disorders, and can especially be seen
with regard to understanding children’s responses to stress.
The approach has also manifested itself with a renewed
emphasis among researchers on the interactions between
persons and their environments. I will illustrate some of
these principles using the phenomenon of child maltreat-
ment as an example of severe early life stress exposure.

Child maltreatment predicts both unfavorable mental
health outcomes as well as poor responsiveness to mental
health treatment (2). Maltreated children are at risk for
developing externalizing behavioral problems characterized
by reactive aggression. For example, these children exhibited
greater negative affect in response to an interpersonal stress-
or, which was subsequently associated with more aggressive
behavior towards their peers. This relationship was mediated
by children’s allocation of attention to angry faces as mea-
sured by brain event-related potentials (3). These data sug-
gest that physical maltreatment leads to inappropriate regu-
lation of both negative affect and aggression, which likely
places maltreated children at increased risk for the develop-
ment and maintenance of externalizing behavior disorders.

Yet, child maltreatment is also associated with height-
ened risk for mood disorders, though not all individuals
who experience maltreatment develop depression or anxi-
ety. One clue about the ways in which the early experience
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of maltreatment may lead to depression can be found in
observations of maltreated children’s attention bias for emo-
tional cues (4). A recent study reported that maltreated chil-
dren showed attentional biases to depression-relevant cues
in certain conditions: first, after they had experienced a sad
emotional state, and second, if they tended to have high lev-
els of trait – or stable – cognitive patterns of rumination (5).
These patterns may identify which maltreated children are
at heightened risk for depression.

The phenomenon of rumination – passively and repeti-
tively dwelling on and questioning negative feelings in
response to distress – is a known risk factor for the develop-
ment of psychopathology, especially depression (6). Recent
research in a community sample of 9 to 14 year olds showed
that it was common for youth to focus on an interpersonal
stressor for a brief period of time after experiencing it; yet
about 10% of the youth continued to ruminate for a long
period of time after the stressor ended (7). Although most
participants were able to disengage from this type of rumi-
native thinking, those individuals who continued to rumi-
nate showed attentional biases away from positive stimuli
(7). Thus, these children actively avoided environmental
cues that might have helped them regain a positive mood
state and recover from the stressful event. Consistent with
this view, rumination in adolescents is associated with diffi-
culty inhibiting negative information when switching from
processing of negative to positive information (8). The rumi-
native process is difficult to stop once it has begun. But rela-
tively straightforward interventions, such as brief periods of
distraction or mindfulness, appear to be helpful in getting
children out of ruminative states (9).

Of concern, however, is not just internalizing and exter-
nalizing psychopathology, but also sub-clinical problems
that decrease children’s quality of life, such as emotion regu-
latory difficulties, problems with social competence, factors
that interfere with optimal school performance, as well as
factors that affect physical health. Attention to these issues
reflects the increasingly broad focus on the whole child,
rather than psychiatric diagnoses in particular, within devel-
opmental psychopathology.

A FOCUS ON DEVELOPMENTAL PROCESSES

Some developmental psychopathologists continue to pro-
fessionally identify according to the diagnostic category they
study (labeling themselves, for example, as “depression
researchers” or “autism researchers”). But one noteworthy
trend in the field is that, increasingly, younger generations of
scholars are identifying themselves in terms of etiological
and developmental mechanisms rather than discrete disor-
ders. For example, these scientists may think of themselves
as “stress researchers”, “affective neuroscientists” or scholars
of “mind-body interactions”. In my view, such a change is
not trivial and reflects a critical shift in emphasis among
psychopathologists to link brain-behavior relationships to

dimensions of maladaptive behaviors (see 10-16). While
researchers continue to study issues such as dysregulation of
mood, they increasingly construe their topics as perhaps
broader than “anxiety” or “depression”. And this reflects a
major trend in the field to focus on maladaptive processes of
change.

One reason for this change in emphasis is that it is now
apparent that development is best characterized by proba-
bilistic pathways rather than by linear causality. There has
been no evidence that early adversity leads ineluctably to
pathology. Rather, social and biological challenges initiate
processes that may more likely lead to pathology if that mal-
adaptive pathway continues to be supported. In this regard,
developmental psychopathologists have become less fo-
cused on discrete causes of disorders. Instead, we are
attempting to understand what places a child on one devel-
opmental pathway versus another, what constrains the indi-
vidual’s ability to alter these pathways, and during which
developmental time periods, or circumstances, opportuni-
ties for change might be greatest.

DISSOLVING DISTINCTIONS BETWEEN MENTAL AND
PHYSICAL HEALTH

An unintended effect of focusing on processes versus dis-
crete disorders has been a blurring, with developmental psy-
chopathology, of traditional disciplinary boundaries. Meth-
ods and concepts from fields such as psychiatry, psychology
and pediatrics have come into greater contact with those
from internal medicine, immunology, endocrinology, epide-
miology/population health, and genetics. For example, re-
search on children’s responses to trauma and stress still
includes issues such as anxious and aggressive symptoms,
but also includes foci such as sleep, physical growth and
bone density, allergy/asthma, infectious disease, and cancer
vulnerability (17-22). In other words, mental health prob-
lems are being understood and linked with indicators of
physical health, eroding the distinction between mental and
physical ailments.

It has now become apparent that early life stress can
compromise development, with higher amounts of adversity
linked to a diffuse array of developmental problems. There
is evidence that an important facet of risk for mental illness
can be understood as altered neural processing of social
stimuli, which impairs regulatory processes. This research
both informs our understanding of the emergence of health
problems in children and adults, and also sheds light on
principles of normative development. In this manner, we
increase understanding of how is it that children’s social
experiences subsequently shape their thoughts, feelings,
biology and behavior.

One lens for understanding the principle of development
is the rubric of learning. The history of psychology is rich
with examples of the immediacy and power of basic learning
processes. For example, we need only become ill once to
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create a strong food aversion, and changes in the frequency
of reward schedules can quickly change behavior (23).
Indeed, reward learning is currently a central topic of explo-
ration among psychopathologists (see 24). Rodent studies
have provided compelling evidence that learning theories
can uncover rich information about the neurobiology of
socio-emotional behavior. For example, experimental dis-
ruption of reward circuitry in the brain prevents mice pups
from emitting vocalizations when removed from their moth-
ers. Interfering with brain reward systems also prevents
mice from showing a preference for their own mothers (25).

This association also works in the opposite direction: when
attachment to the parent is disrupted, other aspects of the ani-
mals’ reward systems are also affected. To illustrate this point,
animals with disrupted attachments to their parents also have
abnormal responses to novelty, altered appetitive condition-
ing, and unusually high sensitivity to dopamine antagonists
and reactivity to other drug administrations (see 26,27). Such
findings have also been extended to studies of children with
disruptive behavioral disorders (28).

Similar types of effects are becoming evident with regard
to the emotional development of school-aged children who
have had adverse early experiences. Children who have suf-
fered from physical abuse are exposed to inconsistent or
poorly conveyed emotional signals in their environments.
The adults who ought to be responsible for these children’s
care tend to vacillate between extreme emotional states of
anger and social withdrawal (29). Yet, these social interac-
tions with primary caregivers are the primary basis upon
which these children begin to learn about their social envi-
ronment. For this reason, greater understanding of the brain
regions associated with learning reward or punishment is
likely to help account for the effects of the environment on
these children’s interpersonal behavior.

Children who have been physically abused become adept
at recognizing cues of anger and hostility (3,30,31). These
patterns reflect ways in which children learn to direct their
attention to salient and meaningful information in the envi-
ronment. This type of attention to threat cues in the environ-
ment subsequently affects the way children come to con-
strue their social worlds. As an illustration, 5-year old
abused children tend to believe that almost any kind of
interpersonal situation could result in an adult becoming
angry; in contrast, most non-abused children see anger as
likely only in particular interpersonal circumstances (32).

These types of data have raised new questions about how
probabilistic information about other people’s behaviors
becomes instantiated in children’s thinking. Given that chil-
dren have a limited processing capacity and that there are
limitless aspects of the world that can be attended to at any
given moment, it may be the case that abused children prior-
itize negative social cues at the expense of positive cues.
Consistent with this view, on a probabilistic reward task,
most children responded quickly as their chances of win-
ning a reward increased. In contrast, maltreated children
were not sensitive to the likelihood of reward (33). And pri-

mate models also report that maltreated monkeys display
less interest in rewards relative to control monkeys (34).
A few candidate brain systems have emerged as potentially
underlying these phenomena and provide clues about the
development of psychopathology.

CANDIDATE NEURAL SYSTEMS IN DEVELOPMENT
AND STRESS

The brain areas that currently receive the most attention
from developmental psychopathologists include the pre-
frontal cortex (a likely candidate because of its protracted
period of postnatal development, as well as ties to behavior-
al regulation abilities such as impulse control and executive
functions), the amygdala (because of ties to emotional regu-
lation), and the basal ganglia and orbitofrontal cortex
(which, together, seem to represent the outcomes of situa-
tions that the organism has experienced) (see 35).

Much current research has been focused on the role of
stress on children’s cognitive abilities, specifically executive
functioning, dependent on the prefrontal cortex. While
descriptive studies in children and adults who have experi-
enced specific types of maltreatment are important and
informative, many research groups have begun to focus on
the idea that it is not specific experiences, such as physical
abuse, that affects biobehavioral development, but rather
more generally stress and/or instability in children’s lives
(e.g., 36). A powerful example of this comes from the study
by Hanson et al (37), who found that adolescents with high
levels of cumulative life stress tend to have smaller volumes
in the prefrontal cortex, specifically prefrontal gray and
white matter between the anterior cingulate and the frontal
poles. Moving beyond simple correlative analyses, this work
also revealed that individual differences in prefrontal vol-
umes accounted for the association between cumulative life
stress and spatial working memory.

There has also been much research attention, but just as
much inconsistency in findings, regarding the amygdala and
its role in emotional dysregulation. The divergence in find-
ings may stem from methodological factors, heterogeneous
samples of at-risk children, nonlinear effects of life stress, or
a combination of all three. To address some of these issues,
Hanson et al (38) completed rigorous hand-tracing of the
amygdala in samples of children who experienced different
forms of early stress, including physical abuse, early neglect
or extreme family poverty. They found smaller amygdala
volumes in children exposed to these different forms of
stress, with brain development associated with both greater
cumulative stress exposure and the emergence of child
behavioral problems. These data suggest that early and
severe life stress may be associated with increased excitation
and cell death, reflected in reductions in brain volume.
However, caution must be used when inferring develop-
mental patterns from cross-sectional studies; only longitudi-
nal research can truly validate such a model of amygdala
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development after early stress exposure. Structural and func-
tional alterations in the amygdala may help us understand
individual differences in risk and resilience to behavioral
problems as related to toxic stress.

The basal ganglia is a diverse network of subcortical
structures that work in concert to orchestrate and execute
planned, motivated behaviors that require integration of
movement, thinking and feeling (39). The orbitofrontal cor-
tex is a rapidly flexible associative-learning area that is cru-
cial for signaling outcome expectancies such as reward/
punishment and the regulation of flexible behavior (40).
Current thinking is that the basal ganglia guide learning
based on assessments of the probability of a positive out-
come, while the orbitofrontal cortex represents gain-loss
information and, together, these systems provide a robust
way for the organism to learn from and adapt to the envi-
ronment (41). As expected, impairments in these systems
are associated with poor learning from environmental cues.
It is especially interesting that orbitofrontal cortex neurons
do not stop firing in response to the reward after learning,
suggesting that these neurons support predictions on the
basis of afferent input and anticipation prior to other
emotion-processing regions such as the amygdala (42).

Consistent with this view, damage to the orbitofrontal
cortex causes deficits in reversal learning, reduces the speed
of reward learning, and is activated in humans during pro-
cesses such as regret and counterfactual reasoning (43-45).
Common to these examples is the need to signal, in real-
time, information about outcomes predicted by circumstan-
ces in the environment. Some emerging evidence suggests
functional changes in the orbitofrontal cortex and basal
ganglia during reward processing in adolescents. This fur-
ther suggests that these systems are a source of developmen-
tal changes in social behavior (46).

There is also some evidence that functioning of these sys-
tems may account, in part, for how early life stressors confer
pervasive lifetime risks for children. Many kinds of early life
stressors (maternal separation, social defeat, chronic stress
exposure, abuse) appear to alter neurotransmitters and
receptors in the basal ganglia that are subsequently associat-
ed with impairments in learning (47). Child maltreatment
has been associated with lower basal ganglia recruitment dur-
ing a reward task (48), and children who experienced early
life stress have smaller orbitofrontal cortex volumes (49).

What developmental processes might link these compo-
nents of neural circuitry? One well-understood system is
the hypothalamic-pituitary-adrenal (HPA) axis, which is
central for understanding the negative effects of stress and
trauma on children. When an individual encounters a
stressor, corticotropin releasing hormone (CRH) is secreted
by the hypothalamus. This hormone acts on the pituitary
gland, causing it to release adrenocorticotropic hormone
(ACTH). ACTH then acts upon the adrenal gland, resulting
in the production of cortisol. Cortisol binds with glucocorti-
coid receptors in the hippocampus to regulate the HPA axis
and inhibit further release of CRH. Similarly, cortisol re-

leased in response to stress binds with glucocorticoid recep-
tors at the cellular level to regulate the immune system (50).
This system promotes adaptation in response to normative
stressors. Toxic or extreme levels of early life stress exposure
may impair this system (51).

Other hormone systems also hold potential for under-
standing how early life adversity affects subsequent social
behavior. For example, a recent study examined functioning
of the neuropeptide oxytocin in children aged 8-11 years fol-
lowing a social stressor. Girls with histories of physical
abuse showed higher levels of urinary oxytocin and lower
levels of salivary cortisol following the stressor when com-
pared to controls (52). Abused and control boys, however,
did not differ in their hormonal responses. These data sug-
gest that early adversity may disrupt the development of the
stress regulation system in girls by middle childhood. Dis-
ruptions of this system have implications not only for chil-
dren’s successful regulation of emotion, but also for aspects
of comforting behaviors such as the establishment of stable
and secure interpersonal relationships.

From a developmental perspective, it is important to em-
phasize that enhanced threat detection (as well as the myriad
systems that children use to promote self-regulation and
comforting) are critical for children living in contexts that do
not provide adequate protection. Thus, hormone systems
such as glucocorticoids and oxytocin that play a role in coor-
dinating these responses (53) may be important targets for
interventions aimed at improving children’s adjustment.

Accordingly, one of the most promising advances has
been the use of epigenetic approaches to understand emo-
tion regulatory processes. Epigenetics may well provide new
traction in understanding etiological processes in a range of
psychological disorders. We used to think of inheritance in
terms of the letters of the DNA code passed from parents’
egg and sperm. But now we know that there is another path:
parental behavior can write information onto DNA com-
pletely bypassing egg and sperm. This adds a level of flexibil-
ity to extend a fixed DNA code. This biological flexibility
seems quite logical: through experience, individuals use
information about the world they are growing up in, chang-
ing DNA to cope with the environment.

Not only might actual characteristics of the environment
affect gene functioning. It is also possible that children’s
interpretations and subjective perceptions of their experi-
ence is enough to trigger epigenetic changes (54). Given
that the behavioral problems of maltreated children are
largely accounted for by experiential rather than genetic risk
factors (55), this dovetails with observations that maltreated
children overly attend to threat/hostility in their environ-
ments. Such attentional processes may reflect short-term
adaptation to hostile environments, but carry long-term risk
for health and behavior.

Although the mechanisms through which these effects are
achieved likely involve diverse cellular and molecular path-
ways, there is emerging evidence supporting the hypothesis
that epigenetic changes, such as DNA methylation and
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histone modifications, may mediate the effects of early life
variations in the social interactions between mothers and
infants. Moreover, there may be plasticity within these epige-
netic pathways at later developmental time points, such that
the social experiences of juveniles and adults may also induce
epigenetic change (see 56). These findings have implications
for understanding the emergence of behavior problems in
early childhood (such as emotion regulation problems) as
well as distal problems in adulthood (such as cancer and car-
diovascular disease). These data also highlight the dynamic
interactions occurring between genes and environments dur-
ing the course of development.

Recently, epigenetic changes in the glucocorticoid recep-
tor gene were examined by Romens et al (57) in whole blood
from children aged 11-14 years. The promoter region of the
gene is the sequence needed to turn the gene on and off. It is
usually found near the beginning of a gene, and has binding
sites for enzymes that make RNA. In the study by Romens
et al, abused children had more methylation on several sites
within exon 1F of the promoter region of the NR3C1 gene,
especially CpG site 3, which may have important implica-
tions for brain development, given that it is the binding site
for nerve growth factor (58).

These results highlight molecular mechanisms linking
childhood stress with biological changes that may lead to
mental and physical disorders. Consistent findings across
both rodent and human studies suggest that better parental
care decreases methylation of the glucocorticoid receptor
promoter, increasing the expression of the receptor. Increased
expression of the glucocorticoid receptor in the hippocam-
pus reduces stress responsiveness. Though this is an oversim-
plified explanation (other factors are involved, such as chro-
matin and histones), the general idea is that methyl inhibits
gene transcription and can be thought of as a useful frame-
work for understanding the complexities of gene expression.

But translation across species is difficult. The current glu-
cocorticoid receptor epigenetic data are consistent with the
view that genes can be turned on and off; yet such studies in
humans cannot infer causality and are limited in terms of
specificity of the cellular processes occurring in the brains of
living children. They also do not reflect gene expression.
What the animal studies can do is to control for confound-
ing variables that are not possible to account for in studies of
humans, where we need to be opportunistic in our research.

One clear link between the controlled animal studies and
peripheral measurement of epigenetic changes in humans
concerns effects of early stress on immune system compe-
tence. Indeed, consistent with peripheral changes in methyla-
tion of the glucocorticoid receptor gene, children with early
stress exposure show deficits in immune functions (17,22).

CONCLUSIONS

Recent research in developmental psychopathology has
increased our understanding of how individuals develop the

array of capacities that allow them to cope effectively with
challenges posed by each developmental period. This ap-
proach is also uncovering new insights into what leads to
failures in development of these abilities. In this paper, I
have used the example of children’s early stress exposure to
demonstrate how developmental psychopathologists now
tend to deemphasize diagnostic categories and, instead,
emphasize the social and biological contexts, events and cir-
cumstances that have created opportunities for maladaptive
responses and health problems in youth.

Developmental psychopathologists have been less fo-
cused on causes of psychopathology and have tried to exca-
vate processes of change. What leads an individual to adopt
one pathway of development versus another? From this
corpora of scholarship, two useful heuristics emerge. The
first is that risk for psychopathology is cumulative. We now
understand that aberrant early development of relatively
simple skills early in life creates a weak foundation for more
complex, later-emerging skills. Similarly, early challenges
are likely to build and accumulate over the life course,
increasing the burden on an individual and leading to
increasingly taxing demands on coping strategies (59).

The second heuristic concerns situating biological devel-
opment within an environmental context, sometimes called
“biological embedding”. This reflects an interest in how
social contexts “get under the skin” to change biological
processes. It is clear that epigenetic changes represent one
such possibility (54). Other candidate mechanisms include
changes in the neuroendocrine system (53) and altered neu-
ral processing of social cues (60-63).

Integrating research about the neurobiology of learning
may prove to be a powerful way to test novel hypotheses
about how the environment comes to regulate behavior.
This is because successful social adaptation reflects chil-
dren’s ability to learn from complex and varied interperson-
al experiences. Children need to discern factors including
cues for approach versus withdrawal, actions that lead to
punishments versus rewards, and which behaviors lead to
success in having needs and desires met. These processes
become increasingly intricate and fine-tuned as relevant
neuroanatomical systems develop, and as the range, com-
plexity and amount of social information increases for the
developing child.

A focus on developmental processes allows us to formu-
late questions about which neural mechanisms we use to
process socio-emotional information, how these mecha-
nisms are themselves shaped by social context, why adverse
social environments confer risk for children, and, perhaps,
what sorts of neutrally informed interventions might reme-
diate deficits in self-regulation.

Issues for future directions

A number of issues are likely to be the focus of increased
interest in the near future. First, it is not yet clear whether it
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is most fruitful to focus on specific stressors (such as parent
psychopathology or physical abuse), or if a broader concep-
tualization of the effects of stress on children’s development
is sufficient (37). For example, Hanson et al (64) found that
infants from very low-income families had lower volumes of
gray matter, a tissue critical for processing of information
and execution of actions. Differences in brain growth were
found to vary with socioeconomic status, with children
from lower-income households having slower trajectories
of growth during infancy and early childhood. These volu-
metric differences were associated with the emergence of
disruptive behavioral problems (64).

Similar cognitive and neurobiological differences have
been reported in children who experienced early neglect,
especially children raised in institutionalized settings (65,
66). For example, children who suffered early neglect
showed developmental deficits in prefrontal white matter
microstructure, consistent with more diffuse organization,
and this was related to neurocognitive deficits (67). Thus, a
broad range of stressful early life experiences may be associ-
ated with similar developmental responses.

Another challenge is how to conceptualize stress in chil-
dren. We do not yet fully understand when stress exposure
will be developmentally inconsequential versus harmful.
The next wave of research in the field of developmental psy-
chopathology will need to address questions about what
kinds of circumstances are necessary for environmental
experience to sustain a long-term impact on behavior. We
need to better understand thresholds for when issues such
as stress move from tolerable to toxic, and to identify the
central differences between individual’s responses to adver-
sity. Such questions are in the service of leveraging this
understanding into treatments that are effective and appro-
priate for individuals at different phases of development.

Clinical implications

An elucidation of developmental processes includes un-
derstanding adaptation as well as maladaptation. Therefore,
a key aspect of developmentally appropriate interventions
requires contextualizing a child’s behavior in terms of how
it may have been useful to the child in the past. It appears
that some cognitive, affective and behavioral patterns that
emerge in stress-exposed children may have allowed these
children to cope with aberrant life circumstances. As an
example, in a psychiatric context, we construe anxiety as a
disadvantage. Indeed, anxiety is problematic for individuals
living in low-danger, highly consistent environments. But if
danger or uncertainty is high, then keeping a low profile and
responding quickly to possible threat may be useful. For this
reason, it is important to view symptoms within the child’s
life context rather than solely within their present circum-
stances. If a child is continuing to live in a family context
that is unstable, where threat is high, it may well be harmful
to reduce the child’s anxiety or vigilance to threat. Even at

high cost, children need the supports to cope with the reali-
ties of their lives.

As clinicians and researchers begin to develop new and
effective treatments for children, a challenge will involve
learning how to tailor interventions for given individuals
based on those individuals’ specific biological and environ-
mental circumstances. At present, many treatments for chil-
dren remain somewhat generic, with popular approaches
such as cognitive behavioral, mindfulness or attachment-
oriented therapies being applied similarly across a range of
mental health conditions, ages and individual differences. In
addition, intervention studies tend to focus on very broad,
non-specific behavioral outcome measures, such as ratings or
interviews of overt symptomatology, school achievement, or
observed ratings of behavior. But our behavioral constructs
have not yet evolved to have the same level of mechanistic
specificity as newer biological measures. More sensitive and
specific behavioral measures will be necessary to truly dis-
cern the processes underlying mental health issues.

There is hope for effective interventions. Although data
suggest that social experiences can alter human physiology,
these changes are not necessarily permanent. For example,
there is some evidence for epigenetic reversibility from
rodents within the glucocorticoid receptor system (68).
Such advances will require not only that we discover ways
to target and change biobehavioral processes, but that we
are able to personalize treatments based on the nature and
timing of a child’s experience and the individual child’s sen-
sitivity/reactivity to those experiences.

If the hypothesis is true that the early life experiences
believed to precipitate psychological problems for young
people also undermine their lifelong physical health, this
would imply that the burden of adult and late-life diseases
could also be reduced by successfully improving the psycho-
logical health of children. This will be the challenge for the
next decade of developmental psychopathology.
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The common factors have a long history in the field of psychotherapy theory, research and practice. To understand the evidence supporting
them as important therapeutic elements, the contextual model of psychotherapy is outlined. Then the evidence, primarily from meta-
analyses, is presented for particular common factors, including alliance, empathy, expectations, cultural adaptation, and therapist differ-
ences. Then the evidence for four factors related to specificity, including treatment differences, specific ingredients, adherence, and compe-
tence, is presented. The evidence supports the conclusion that the common factors are important for producing the benefits of psychotherapy.
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The so-called common factors have a long history in psy-
chiatry, originating with a seminal article by S. Rosenzweig
in 1936 (1) and popularized by J. Frank in the various
editions of his book Persuasion and Healing (2-4). During
this period, the common factors have been both embraced
and dismissed, creating some tension (5-9). The purpose of
this paper is not to review or discuss the debate, but to pro-
vide an update, summarizing the evidence related to these
factors.

To understand the evidence for the common factors, it is
important to keep in mind that these factors are more than a
set of therapeutic elements that are common to all or most
psychotherapies. They collectively shape a theoretical mod-
el about the mechanisms of change in psychotherapy.

A particular common factor model, called the contextual
model, has been recently proposed (8,10). Although there
are other common factor models (e.g., 4,11), based on differ-
ent theoretical propositions, the predictions made about the
importance of various common factors are similar and the
choice of the model does not affect conclusions about the
impact of these factors. The contextual model is presented
below, followed by a review of the evidence for the common
factors imbedded in the model.

THE CONTEXTUAL MODEL

The contextual model posits that there are three path-
ways through which psychotherapy produces benefits. That
is, psychotherapy does not have a unitary influence on
patients, but rather works through various mechanisms.
The mechanisms underlying the three pathways entail
evolved characteristics of humans as the ultimate social spe-
cies; as such, psychotherapy is a special case of a social heal-
ing practice.

Thus, the contextual model provides an alternative expla-
nation for the benefits of psychotherapy to ones that empha-

size specific ingredients that are purportedly beneficial for
particular disorders due to remediation of an identifiable
deficit (8).

The three pathways of the contextual model involve: a)
the real relationship, b) the creation of expectations through
explanation of disorder and the treatment involved, and c)
the enactment of health promoting actions. Before these
pathways can be activated, an initial therapeutic relation-
ship must be established.

Initial therapeutic relationship

Before the work of therapy can begin, an initial bond
between therapist and patient needs to be created. E. Bordin
stated in 1979 that “some basic level of trust surely marks all
varieties of therapeutic relationships, but when attention is
directed toward the more protected recesses of inner experi-
ence, deeper bonds of trust and attachment are required
and developed” (12, p. 254). The initial meeting of patient
and therapist is essentially the meeting of two strangers,
with the patient making a determination of whether the
therapist is trustworthy, has the necessary expertise, and
will take the time and effort to understand both the problem
and the context in which the patient and the problem are
situated.

The formation of the initial bond is a combination of
bottom-up and top-down processing. Humans make very
rapid determination (within 100 ms), based on viewing the
face of another human, of whether the other person is trust-
worthy or not (13), suggesting that patients make very rapid
judgments about whether they can trust their therapist.
More than likely, patients make rapid judgments about the
dress of the therapist, the arrangement and decorations of
the room (e.g., diplomas on the wall), and other features of
the therapeutic setting (14). However, patients come to ther-
apy with expectations about the nature of psychotherapy as
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well, due to prior experiences, recommendations of intimate
or influential others, cultural beliefs, and so forth. The initial
interaction between patient and therapist is critical, it seems,
because more patients prematurely terminate from therapy
after the first session than at any other point (15).

Pathway 1: The real relationship

The real relationship, defined psychodynamically, is “the
personal relationship between therapist and patient marked
by the extent to which each is genuine with the other and
perceives/experiences the other in ways that befit the other”
(16, p. 119). Although the psychotherapeutic relationship is
influenced by general social processes, it is an unusual social
relationship in that: a) the interaction is confidential, with
some statutory limits (e.g., child abuse reporting), and b) dis-
closure of difficult material (e.g., of infidelity to a spouse, of
shameful affect, and so forth) does not disrupt the social
bond. Indeed, in psychotherapy, the patient is able to talk
about difficult material without the threat that the therapist
will terminate the relationship.

The importance of human connection has been discussed
for decades, whether is it called attachment (17), belonging-
ness (18), social support (19), or the lack of loneliness
(20,21). In fact, perceived loneliness is a significant risk fac-
tor for mortality, equal to or exceeding smoking, obesity, not
exercising (for those with chronic cardiac disease or for
healthy individuals), environmental pollution, or excessive
drinking (22-24). Psychotherapy provides the patient a
human connection with an empathic and caring individual,
which should be health promoting, especially for patients
who have impoverished or chaotic social relations.

Pathway 2: Expectations

Research in a number of areas documents that expecta-
tions have a strong influence on experience (25). Indeed,
the purported price of a bottle of wine influences rating of
pleasantness as well as neural representations (26). The
burgeoning research on the effects of placebos documents
the importance of expectations, as placebos have robustly
shown to alter reported experience as well as demonstrating
physiological and neural mechanisms (27,28).

Expectations in psychotherapy work in several possible
ways. Frank (4) discussed how patients present to psycho-
therapy demoralized not only because of their distress, but
also because they have attempted many times and in many
ways to overcome their problems, always unsuccessfully.
Participating in psychotherapy appears to be a form of
remoralization.

However, therapy has more specific effects on expecta-
tions than simple remoralization. According to the contextu-
al model, patients come to therapy with an explanation for
their distress, formed from their own psychological beliefs,

which is sometimes called “folk psychology” (29-31). These
beliefs, which are influenced by cultural conceptualizations
of mental disorder but also are idiosyncratic, are typically not
adaptive, in the sense that they do not allow for solutions.
Psychotherapy provides an explanation for the patient’s diffi-
culties that is adaptive, in the sense that it provides a means
to overcome or cope with the difficulties. The patient comes
to believe that participating in and successfully completing
the tasks of therapy, whatever they may be, will be helpful in
coping with his or her problems, which then furthers for the
patient the expectation that he or she has ability to enact
what is needed. The belief that one can do what is necessary
to solve his or her problem has been discussed in various
ways, including discussions of mastery (4,32), self-efficacy
(33), or response expectancies (25).

Critical to the expectation pathway is that patients believe
that the explanation provided and the concomitant treat-
ment actions will be remedial for their problems. Conse-
quently, the patient and therapist will need to be in agree-
ment about the goals of therapy as well as the tasks, which
are two critical components of the therapeutic alliance
(34,35). Hatcher and Barends described the alliance as “the
degree to which the therapy dyad is engaged in collabora-
tive, purposive work” (36, p. 293). Creating expectations in
psychotherapy depends on a cogent theoretical explanation,
which is provided to the patient and which is accepted by
the patient, as well as on therapeutic activities that are con-
sistent with the explanation, and that the patient believes
will lead to control over his or her problems. A strong alli-
ance indicates that the patient accepts the treatment and is
working together with the therapist, creating confidence in
the patient that the treatment will be successful.

Pathway 3: Specific ingredients

The contextual model stipulates that there exists a treat-
ment, particularly one that the patient finds acceptable and
that he or she thinks will be remedial for his or her prob-
lems, creating the necessary expectations that the patient
will experience less distress. Every treatment that meets the
conditions of the contextual model will have specific ingre-
dients, that is, each cogent treatment contains certain well-
specified therapeutic actions.

The question is how the specific ingredients work to pro-
duce the benefits of psychotherapy. Advocates of specific
treatments argue that these ingredients are needed to reme-
diate a particular psychological deficit. The contextual
model posits that the specific ingredients not only create
expectations (pathway 2), but universally produce some
salubrious actions. That is, the therapist induces the patient
to enact some healthy actions, whether that may be thinking
about the world in less maladaptive ways and relying less on
dysfunctional schemas (cognitive-behavioral treatments),
improving interpersonal relations (interpersonal psycho-
therapy and some dynamic therapies), being more accepting
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of one’s self (self-compassion therapies, acceptance and
commitment therapy), expressing difficult emotions (emo-
tion-focused and dynamic therapies), taking the perspective
of others (mentalization therapies), and so forth. The effect
of lifestyle variables on mental health has been understated
(37). A strong alliance is necessary for the third pathway as
well as the second, as without a strong collaborative work,
particularly agreement about the tasks of therapy, the
patient will not likely enact the healthy actions.

According to the contextual model, if the treatment elicits
healthy patient actions, it will be effective, whereas propo-
nents of specific ingredients as remedial for psychological
deficits predict that some treatments – those with the most
potent specific ingredients – will be more effective than
others (8).

EVIDENCE FOR VARIOUS COMMON FACTORS

Now that the contextual model has been briefly pre-
sented, attention is turned toward an update of the evidence
for the common factors. Each factor reviewed is imbedded
in the contextual model, although each of them is more
generically considered atheoretically as an important one.
As will be apparent, many of the common factors are not
theoretically or empirically distinct.

To present the evidence succinctly and with as little bias
and error as possible, we rely on meta-analyses of primary
studies. Studies that examine the association of levels of a
common factor and outcome are typically reported by some
type of correlation statistic (such as Pearson’s product-
moment correlation), whereas studies that experimentally
manipulate and compare conditions typically report some
standardized mean difference (such as Cohen’s d). For com-
parison purposes, correlational statistics are converted to
Cohen’s d. All meta-analyses reported aggregate statistics,
corrected for bias, based on the effects of individual studies
appropriated weighted. To understand the importance of
effects, Cohen (38) classified a d of 0.2 as small, 0.5 as medi-
um, and 0.8 as large. The evidence is summarized in Figure
1, where the effects of various common factors are com-
pared to those of various specific factors.

Alliance

The alliance is composed of three components: the bond,
the agreement about the goals of therapy, and the agreement
about the tasks of therapy (12). As discussed above, alliance
is a critical common factor, instrumental in both pathway 2
and pathway 3.

Alliance is the most researched common factor. Typically
the alliance is measured early in therapy (at session 3 or 4)
and correlated with final outcome. The most recent meta-
analysis of the alliance included nearly 200 studies involving
over 14,000 patients and found that the aggregate correla-

tion between alliance and outcome was about .27, which is
equivalent to a Cohen’s d of 0.57 (39), surpassing the thresh-
old for a medium sized effect.

There have been a number of criticisms of the conclusion
that alliance is an important factor in psychotherapy (40),
most of which have focused on the correlational nature of
alliance research. However, each of the criticisms has been
considered and has been found not to attenuate the impor-
tance of the alliance (see 8).

First, it could well be that early symptom relief causes a
strong alliance at the third or fourth session 2 that is, early
responders report better alliances and have better outcomes.
To address this threat, early therapy progress must be statisti-
cally controlled or longitudinal research is needed to examine
the association of alliance and symptoms over the course of
therapy. The studies that have examined this question have
found evidence to support either interpretation, but the better
designed and more sophisticated studies are converging on
the conclusion that the alliance predicts future change in
symptoms after controlling for already occurring change.

Second, it could be that the correlation between alliance
and outcome is due to the patients’ contributions to the alli-
ance. According to this line of thinking, some patients may
come to therapy well prepared to form a strong alliance and
it is these patients who also have a better prognosis, so the
alliance-outcome association is due to the characteristics of
the patients rather than to something that therapists provide
to the patients. Disentangling the patient and therapist con-
tributions involves the use of multilevel modeling. Recently,
Baldwin et al (41) performed such an analysis and found
that it was the therapist contribution which was important:
more effective therapists were able to form a strong alliance
across a range of patients. Patients’ contribution did not pre-
dict outcome: patients who are able to form better alliances,
perhaps because they have secure attachment histories, do
not have better prognoses. Indeed, patients with poor
attachment histories and chaotic interpersonal relation-
ships may well benefit from a therapist who is able to form
alliances with difficult patients. These results have been cor-
roborated by meta-analyses (42).

Third, there may be a halo effect if the patient rates both
the alliance and the outcome. However, meta-analyses have
shown that the alliance-outcome association is robust even
when alliance and outcome are rated by different people. It
also appears that the alliance is equally strong for cognitive-
behavioral therapies as it is for experiential or dynamic
treatments, whether a manual is used to guide treatment or
not, and whether the outcomes are targeted symptoms or
more global measures.

There are other threats to validity of the alliance as a potent
therapeutic factor, but the evidence for each of them is nonex-
istent or weak (8). The research evidence, by and large, sup-
ports the importance of the alliance as an important aspect of
psychotherapy, as predicted by the contextual model.

As mentioned above, distinctions between certain com-
mon factors are difficult to make. A distinction has been
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made between the bond, as defined as a component of the
alliance, which is related to purposeful work, and the real
relationship, which is focused on the transference-free gen-
uine relationship (8,16). There is some evidence that the
real relationship is related to outcome, after controlling for
the alliance (16), and, although the evidence is not strong, it
does support the first pathway of the contextual model.

A second construct related for the alliance is labeled goal
consensus/collaboration. Although related to agreement
about the goals and tasks for therapy, goal consensus/
collaboration is measured with different instruments. As
shown in Figure 1, the effect for goal consensus and collabo-
ration is strong (d50.72), based on a meta-analysis of 15
studies (43).

Empathy and related constructs

Empathy, a complex process by which an individual
can be affected by and share the emotional state of anoth-
er, assess the reasons for another’s state, and identify with
the other by adopting his or her perspective, is thought to
be necessary for the cooperation, goal sharing, and regula-
tion of social interaction. Such capacities are critical to
infant and child rearing, as children, who are unable to
care for themselves, signal to the caregiver that care is
needed, a process that is then put to use to manage social
relations among communities of adult individuals. Thera-
pist expressed empathy is a primary common factor, criti-
cal to pathway 1 of the contextual model, but which also
augments the effect of expectations.

The power of the empathy in healing was beautifully
revealed in a study of placebo acupuncture for patients with
irritable bowel syndrome (44). Patients with this syndrome
were randomly assigned to a limited interaction condition,

an augmented relationship condition, or treatment as usual
(waiting list for acupuncture). In the limited interaction
condition, the acupuncturist met with the patient briefly,
but was not allowed to converse with him or her, and
administered the sham acupuncture (a device that gives the
sensation of having needles pierce the skin, but they do not).
In the augmented relationship condition, the practitioner
conversed with the patient about the symptoms, the rele-
vance of lifestyle and relationships to irritable bowel syn-
drome, as well as the patient’s understanding of the cause
and meaning of her disorder. All this was done in a warm
and friendly manner, using active listening, appropriate
silences for reflection, and a communication of confidence
and positive expectation. For the four dependent variables
(global improvement, adequate relief, symptom severity,
and quality of life), the two sham acupuncture conditions
were superior to treatment as usual. However, the augment-
ed relationship condition was superior to the limited inter-
action condition, particularly for quality of life.

The above study is noteworthy because it was an experi-
mental demonstration of the importance of a warm, caring,
empathic interaction within a healing setting. Unfortunate-
ly, experimental manipulation of empathy in psychotherapy
studies is not possible, for design and ethical reasons. None-
theless, there have been numerous studies (n559) that have
correlated ratings of therapist empathy with outcome,
which have been meta-analytically summarized (45), result-
ing in a relatively large effect (d50.63; see Figure 1). Con-
structs related to empathy have also been meta-analyzed
and found to be related to outcome, including positive
regard/affirmation (d50.56, n518; see Figure 1) (46) and
congruence/genuineness (d50.49, n518; see Figure 1) (47).

It should be recognized that several of the threats to validi-
ty for the alliance are also present with regard to empathy.
For example, it is clearly easier for a therapist to be warm and

Figure 1 Effect sizes for common factors of the contextual model and specific factors. Width of bars is proportional to number of studies on
which effect is based. RCTs – randomized controlled trials, EBT – evidence-based treatments

273



caring toward a motivated, disclosing and cooperative pa-
tient than to one who is interpersonally aggressive, and the
former types of patients will most likely have better outcomes
than the latter, making the empathy/outcome correlation an
artifact of patient characteristics rather than therapist action.
Unfortunately, studies such as the ones conducted to rule out
these threats to validity for the alliance have not been con-
ducted for empathy and related constructs.

Expectations

Examining the role of expectations in psychotherapy is
difficult. In medicine, expectations can be induced verbally
and then physicochemical agents or procedures can be
administered or not, making the two components (creation
of expectations and the treatment) independent. In psycho-
therapy, creating the expectations, through explanation of
the patient’s disorder, presenting the rationale for the treat-
ment, and participating in the therapeutic actions, is part of
therapy. It is difficult to design experimental studies of
expectations in psychotherapy (not impossible, but not yet
accomplished in any important manner).

The typical way to assess the effect of expectations in psy-
chotherapy is to correlate patient ratings of their expecta-
tions with outcomes, but we have seen that such correla-
tional studies produce threats to validity. Furthermore, in
many studies, expectations are measured prior to when the
rationale for the treatment is provided to the patient, when
it is the explanation given to the patient that is supposed to
create the expectations. Assessing expectations after the
explanation has been given (i.e., during the course of treat-
ment) is also problematic, as those patients who have made
significant progress in therapy will naturally respond that
they think therapy will be helpful.

Despite the difficulties with investigating expectations in
psychotherapy, this is a topic of much interest (48-50).
Recently, a meta-analysis of expectations showed that there
was a relatively small, but statistically significant, relation-
ship between rated expectations and outcome (d50.24,
n546; see Figure 1) (49). The best evidence for expectations
in the context of healing is derived from studies of the place-
bo effect, where exquisite care has been taken to experimen-
tally manipulate variables of interest and to control for
threats to validity, by using physiological and neurological
variables as well as subjective reports. A summary of this lit-
erature is beyond the scope of this article, but many excel-
lent reviews are available (8,27,28).

Cultural adaptation of evidence-based treatments

The contextual model emphasizes that the explanation
given for the patient’s distress and the therapy actions must
be acceptable to the patient. Acceptance is partly a function
of consistency of the treatment with the patient’s beliefs, par-

ticularly beliefs about the nature of mental illness and how
to cope with the effects of the illness. This suggests that evi-
dence-based treatments that are culturally adapted will be
more effective for members of the cultural group for which
the adapted treatment is designed. There are many ways to
adapt treatments, including those involving language, cultur-
al congruence of therapist and patient, cultural rituals, and
explanations adapted to the “myth” of the group.

A recent meta-analysis demonstrated that adapting evi-
dence-based treatments by using an explanation congruent
with the cultural group’s beliefs (i.e., using the cultural
“myth” as the explanation) was more effective than unad-
apted evidence-based treatments, although the effect was
modest (d50.32, n521; see Figure 1) (51).

Therapist effects

Therapist effects are said to exist if some therapists consis-
tently achieve better outcomes with their patients than other
therapists, regardless of the nature of the patients or the
treatment delivered. Therapist effects have been studied in
clinical trials and in naturalistic settings. In both designs, the
measure of therapist effects is an intraclass correlation coef-
ficient. Technically, this coefficient indexes the degree to
which two patients from the same therapist have similar out-
comes relative to two patients from two different therapists.
To compare therapist effects to other common factors, the
intraclass correlation coefficient is converted to Cohen’s d.

The contextual model predicts that there will be differ-
ences among therapists within a treatment. That is, even
though the therapists are delivering the same specific ingre-
dients, some therapists will do so more skillfully and there-
fore achieve better outcomes than other therapists deliver-
ing the same treatment. Evidence for this conjecture is
found in clinical trials. A meta-analysis of therapist effects in
clinical trials found modest therapist effects (d50.35, n529;
see Figure 1) (52). Keep in mind that the therapists in clini-
cal trials generally are included because of their competence
and then they are given extra training, supervised, and mon-
itored. Moreover, the patients in such trials are homoge-
neous, as they have a designated diagnosis and are selected
based on various inclusionary/exclusionary criteria. In such
designs, patients are randomly assigned to therapists. Con-
sequently, consistent differences among therapists in such
trials, although modest, are instructive.

Not surprisingly, therapist effects in naturalistic settings
are greater than in clinical trials. In the former settings,
therapists are more heterogeneous, patients may not be ran-
domly assigned to therapists, patients are heterogeneous,
and so forth. A meta-analysis of therapist effects in such
settings found a relatively large effect (d50.55, n517; see
Figure 1) (52).

The finding of robust therapist effects raises the question
about what are the characteristics or actions of more effec-
tive therapists. Recent research has begun to address this
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question. Studies have shown that effective therapists (vis-
�a-vis less effective therapists) are able to form stronger alli-
ances across a range of patients, have a greater level of facili-
tative interpersonal skills, express more professional self-
doubt, and engage in more time outside of the actual thera-
py practicing various therapy skills (8).

SPECIFIC EFFECTS

Evidence for the common factors is also collected by
examining the evidence for specific aspects of psychothera-
py. The contextual model makes several predictions about
specific effects, which will be discussed as each specific
effect is considered.

Treatment differences

When pathway 3 of the contextual model was discussed
earlier, it was emphasized that the model contends that all
therapies with structure, given by empathic and caring
therapists, and which facilitate the patient’s engagement in
behaviors that are salubrious, will have approximately equal
effects. That is, the specific ingredients, discussed in path-
way 3, are not critical because they remediate some psycho-
logical deficit.

The question of whether some treatments are superior to
others has long been debated, with origins at the very begin-
ning of the practice of psychotherapy (think about the dis-
agreements amongst Freud, Adler and Jung, for example).
Today, there are claims that some treatments, in general or
for specific disorders, are more effective than others. Others,
however, claim that there are no differences among psycho-
therapies, in terms of their outcomes.

The literature addressing this issue is immense and sum-
marizing the results of relative efficacy is not possible. Never-
theless, the various meta-analyses for psychotherapies in gen-
eral or for specific disorders, if they do find differences among
various types of treatment, typically find at most differences
of approximately d50.20, the value shown in Figure 1.

Specific effects from dismantling studies

To many, the dismantling design is the most valid way to
identify the effects of specific ingredients. In this design, a
specific ingredient is removed from a treatment to deter-
mine how much more effective the treatment is in total com-
pared to the treatment without the ingredient that is pur-
portedly remedial for the psychological deficit.

Two meta-analyses have examined dismantling designs
and both found minimal differences between the total treat-
ment and the treatment without one or more critical ingre-
dients (d50.01, n530, see Figure 1) (53,54). The most
recent of these meta-analyses did find that adding an ingre-

dient to an existing treatment increased the effect for tar-
geted variables by a small amount (d50.28) (53).

Adherence and competence

In clinical trials, it is required that adherence to the proto-
col and the competence at delivering the treatment are rat-
ed. This makes sense: if the goal is to make inferences about
a particular treatment, then it is necessary to ensure that the
treatment was delivered with the necessary components
and not with extraneous components (i.e., with adherence
to the protocol) and that the treatment components were
delivered skillfully (i.e., given competently).

It would seem logical theoretically that adherence to the
protocol and competence would be related to outcome.
That is, for cases where the therapist followed the protocol
and did so skillfully, there should be better outcomes. How-
ever, this is not the case. In a meta-analysis of adherence
and competence (55), effects were small (d50.04, n528 for
adherence; d50.14, n518 for competence; see Figure 1).

The results for adherence and competence demand fur-
ther explanation. If the specific ingredients of a treatment
are critical, then adherence should make a difference 2

actually delivering those ingredients should be related to
outcome. There is evidence that rigid adherence to a proto-
col can attenuate the alliance and increase resistance to the
treatment (i.e., failing to accept the treatment, a contextual
model tenet) (8), and that flexibility in adherence is related
to better outcomes (56), results consistent with prediction
of the contextual model.

The findings for competence are a bit more difficult to
understand. Competence in these trials typically is rated by
experts in the treatment being given, based on watching
therapy sessions. Why can’t experts differentiate between
“good” therapy and “bad” therapy? If this were indicative of
experts’ abilities to judge competence, then the notion of
psychotherapy supervision would be turned upside down,
because what is observed and evaluated would have no rela-
tion to outcomes 2 how could the supervisor then make a
case for providing input to the supervisee? But the clue to
the resolution of this mystery is found in the definition of
competence. Most psychotherapy trials rate the competence
for a specific treatment. That is, what is rated is the skill in
providing the elements of the treatment protocol, rather
than common factors, such as empathy, alliance, affirma-
tion, and so forth 2 aspects of therapy that do predict out-
come and seem to differentiate more effective therapists
from less effective therapists.

CONCLUSIONS

Although the common factors have been discussed for
almost a century, the focus of psychotherapy is typically on
the development and dissemination of treatment models. If
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not discounted, then the common factors are thought of as
perhaps necessary, but clearly not sufficient. The evidence,
however, strongly suggests that the common factors must be
considered therapeutic and attention must be given to them,
in terms of theory, research and practice.

One of the criticisms of the common factors is that they
are an atheoretical collection of commonalities. In this
paper, the contextual model was presented to convey a the-
oretical basis for these factors.
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Psychiatric advance directives (PADs) are written docu-
ments or oral statements that allow adults with decision-
making capacity to declare their treatment preferences and/
or to designate proxy decision makers to act on their behalf
should they be deemed incapable in the future of making
informed choices on their own.

In the U.S., the Patient Self-Determination Act (1) created
momentum for recovery-oriented care, which has led to the
enactment of mental health-related advance planning legisla-
tion in about two-thirds of the states (2,3). Internationally,
increasing attention to such tools is found in the U.K., Ire-
land, Germany, Belgium, Canada, New Zealand, Australia
and India.

EVIDENCE

A recent theoretical framework (4) discerned from the
existing literature three complementary facets of the PAD
intervention process: a) enhancement of consumer autono-
my; b) improvement of consumer and treatment provider
therapeutic alliance; c) integration of care through system
partnerships.

Enhancement of consumer autonomy

PADs improve psychiatric and recovery-oriented out-
comes by empowering consumers with serious mental ill-
ness to take an active role in their own care (5), choosing
among high-quality, evidence-based treatments in the least
restrictive setting possible.

PADs are thought to embody a recovery-oriented philos-
ophy by encouraging consumers to preselect their treat-
ments for times of future crises. Research has shown that
consumers who have executed PADs endorse feelings of
self-determination, autonomy, and empowerment (6-9).

Improvement of consumer and treatment provider
therapeutic alliance

PADs also facilitate communication between providers
and consumers about future treatment choices, and these dis-
cussions improve therapeutic relationships (7) as well as pro-
vide clinically relevant treatment information (10,11). In fact,

research suggests that 95% of PADs are rated both clinically
useful and consistent with clinical treatment standards (7,10).

In the context of completing PADs, facilitation refers to a
collaborative process between a consumer and a provider
that informs the consumer about PADs, engages the con-
sumer in a discussion of past treatment experiences, and
helps the consumer work through the process of document-
ing future treatment preferences and instructions.

Clinician- or treatment provider-facilitated PADs may
also improve consumer uptake of PADs. Up to three quar-
ters of consumers indicate they would complete a PAD if
provided the choice and support (6,7,12). Thus far, the facil-
itation process has significantly reduced barriers to PAD
completion, with increases in completion of almost 30 times
compared to non-facilitated PAD models (7,13).

PADs may also reduce negative coercive treatment expe-
riences. Compared to consumers without PADs, consumers
with facilitated PADs were approximately half as likely to
require a coercive intervention during a mental health crisis
over a 24-month follow-up period (12). This is particularly
important because consumers’ fear of coercive treatment
interventions reduce their willingness to interact with the
mental health system and engage in treatment (14).

Integration of care through system partnerships

Despite these positive signs, mixed or even no evidence
exists about the impact of PADs on primary outcomes such
as psychiatric admissions, compliance with treatment, harm
to self or others, or treatment utilization. Henderson et al (15)
demonstrated a reduced number of involuntary psychiatric
admissions for PAD completers when facilitated by the indi-
vidual’s clinician; however, similar outcome research showed
no effect on psychiatric admissions with non-clinician facili-
tated PADs (16).

Similarly, there is a lack of research and evidence on the
use of PADs to coordinate care across providers/institutions.
There is mixed evidence, though, about the thoughts and
practices of providers within single institutions (e.g., 17).

CHALLENGES IN IMPLEMENTATION

Experience has demonstrated that many barriers interfere
with implementation and use of PADs. Opponents and

278 World Psychiatry 14:3 - October 2015



proponents alike acknowledge the low usage rates of PADs,
which fall below the usage rates of advance directives
focused on only end-of-life care (18). Low usage rates are
not attributable to a lack of interest, however, as the same
study that showed usage rates of 4-13% across five cities also
found that 66-77% of consumers reported interest in PADs
when told about them (18).

An important recent advance in the consideration of bar-
riers is the use of taxonomies. Barriers can be identified by
the intervention stage at which they occur: intervention
design, PAD completion, or PAD access and honoring
(4,19). Barriers can also be identified by the level at which
they occur: system level, agency level, and individual level
(19,20). Arguably, barriers begin even before PAD services
are created, as many stakeholders continue to hold misper-
ceptions or conflicting perceptions about PADs and their
use (e.g., 21-23).

Once implementation is undertaken, system-level bar-
riers include legal impediments (e.g., unauthorized practice
of law, misunderstanding of legal duties and ramifications)
and obstacles to communication (e.g., lack of cross-system
collaboration) (19,20).

Agency-level barriers include difficulties in integrating a
new practice into existing agency culture, need for training,
lack of resources (e.g., overworked staff, lack of payment for
facilitation services), and impediments to coordinating serv-
ices (e.g., creating a referral system, engaging doctors as need-
ed for portions of PADs, electronic health record integration).

Individual-level barriers can include engaging clients
(both initially and over time, because advance care planning
is a process), understanding difficult material, communicat-
ing with one’s providers and loved ones, and taking steps to
ensure that the PAD will be readily accessible (19,20).

Finally, it is well worth noting that, although low- and
middle-income countries may be expected to face additional
barriers, recent research suggests that completion of PADs
is feasible in those countries (24).

PROMISE

The continuing appeal of PADs in the face of many chal-
lenges is likely based on several factors, one of which is the
growing attention to patient autonomy across health care
systems in several countries (25) and treatment ideologies
that advance such moral principles – namely, recovery-
oriented models (26-30).

As noted earlier, the U.S. increased its attention to patient
autonomy beginning in the early 1990s, with additional
developments such as the New Freedom Commission on
Mental Health report that prompted national administra-
tive attention to recovery (31). The last decade and a half
has seen similar policy and practice developments in the
United Nations (32); European countries, such as Ireland,
U.K. and Belgium (33,34); Australasian countries, such as
Australia and New Zealand (35,36), and India (24,37).

In the U.S., the Commonwealth of Virginia has enacted a
particularly forward-thinking revision to its health care
decision laws: mental health care was woven into the lan-
guage of the general Health Care Decisions Act, thus treat-
ing it on par with other major domains of health care about
which an individual can document decisions (38). Virginia
also adopted a presumption that all adults have capacity to
make legally binding advance directives, and that a determi-
nation of incapacity cannot be based upon diagnosis alone
(38). Another innovation that expands individuals’ ability to
make treatment decisions is Virginia’s full inclusion in its
law of a “Ulysses Clause” (the person authorizes the doctor
in advance to ignore him/her, during future crises, when
he/she is saying “No” to treatment) (38).

On the international stage, the United Nations Conven-
tion on the Rights of Persons with Disabilities supported a
similar approach to individuals’ right to autonomy and con-
trol over treatment (32).

The fact that PADs instantiate several desirable principles
and concepts of care also lends to their appeal. The many
facets of PADs may appeal differentially to various user
groups: health care consumers benefit from the advance-
ment of autonomy; consumers and clinicians benefit from
improved working alliance; and consumers, providers and
care systems benefit from coordination of care.

Some individuals and cultures value independence high-
ly, so there is a natural draw to the self-determination that
PADs can create. In comparison, some other individuals
and cultures value family or group dynamics more highly, in
which case PADs are also desirable because they allow for
decision making among loved ones and/or for an individual
to take a burden off of loved ones by planning ahead (e.g.,
39). Thus, PADs have the ability to appeal to multiple audi-
ences simultaneously (4,19).

CONCLUSIONS

As the many challenges noted above suggest, implemen-
tation of PADs has been difficult despite their intuitive
appeal. A PAD is a single tool embodying multiple princi-
ples and care concepts meant to be used in different ways by
several types of stakeholders across multiple providers in
what are typically disjointed health care systems (19,20).

Efforts to embed use of PADs in routine mental health
care can benefit from research on strategies for increasing
their usage and a burgeoning literature on dissemination
and implementation of health care innovations (e.g., 40-
43), as well as from studies on health behavior change
(44-46).
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Joint crisis planning produces a plan for use during a
future mental health crisis or relapse. Its distinguishing fea-
ture is facilitation by a mental health professional external
to the treatment team, who engages a mental health service
user and members of his/her treatment team in a process of
shared decision making.

To date, there have been three trials of joint crisis plans,
producing two key findings. First, the process of producing
and using a joint crisis plan is highly appreciated by service
users, can improve therapeutic relationships and reduce the
rate of involuntary measures, and is likely to be cost-
effective. Second, joint crisis plans are challenging to pro-
duce and use, exemplifying the widespread difficulty within
medicine of adopting shared decision making.

In this context, the aim of this paper is to consider wheth-
er repeated emphasis on individualized crisis planning in
policy documents will be sufficient to bring about the
adoption of shared decision making in mental health care.
Experience from the above-mentioned three trials provides
indications of what other measures may help.

HOW IS JOINT CRISIS PLANNING DIFFERENT FROM
ROUTINE CARE?

Written treatment plans are routine in many community
mental health services and many contain an action plan for
crisis or relapse. Their chief goal is to ensure timely, co-
ordinated and effective care.

In England, the Care Programme Approach (CPA, 1)
provides a framework for care of the most vulnerable men-
tal health service users, including those at risk for suicide
and self-harm and people with a history of relapses requir-
ing urgent intervention. Further guidance (2,3) has re-
emphasized the need to undertake detailed crisis planning,
and the Mental Capacity Act 2005 (4) provides for advance
refusals of treatment in a crisis.

In the U.S., supporting people to create a psychiatric
advance directive is viewed as a component of recovery-
oriented treatment planning (5). Psychiatric advance direc-
tives promote consumer choice and prioritize the goal of
autonomy.

Routine treatment plans lie at the other, more paternalis-
tic, end of the crisis planning spectrum, as they may be pro-
duced without service user involvement, although by con-
sensus this is not seen as good practice. Most routine crisis
plans in England remain stubbornly “one size fits all” (6).
Within the National Health Service organizations partici-
pating in the CRIMSON multisite randomized controlled
trial of joint crisis plans (7), at baseline only 15% of partici-
pants had a crisis plan containing any information specific
to that individual (6). The inference is that most community
mental health teams do not consider individualized crisis
plans a priority.

Joint crisis planning lies toward the centre of the above
spectrum, as an application of the shared decision making
model (8,9). To achieve this, it employs an external facilita-
tor to complete the crisis plan, instead of the service user’s
care co-ordinator or case manager. The facilitator aims to
engage the service user and treating mental health professio-
nals during formulation of the joint crisis plan. Developed
after consultation with service user groups (10), this process
aims to empower service users whilst facilitating early detec-
tion and treatment of relapse. Held by the service user,
a joint crisis plan contains his/her treatment preferences
for any future psychiatric emergency using first person
language.

WHAT DIFFERENCE DOES THE JOINT CRISIS
PLANNING PROCESS MAKE IN COMPARISON TO
ROUTINE TREATMENT PLANNING?

Results published in 2004 of a single site randomized
controlled trial of joint crisis plans for people with psychotic
or bipolar illness showed reduced rate of involuntary hospi-
talization associated with their use (11) and generally posi-
tive views of the plan among service users and mental health
professionals (12). Similarly, in 2006, a U.S. study of facili-
tated psychiatric advance directives showed an improve-
ment in working alliance at one month (13). A more recent
randomized controlled trial in the Netherlands found that
crisis planning was associated with a reduction in court-
ordered admission to hospital (14), but not other forms of
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involuntary admission. However, this intervention did not
involve an external facilitator.

The CRIMSON multisite trial (N5569) sought to provide
definitive evidence on the effectiveness of joint crisis plans
delivered in routine practice (7). No significant treatment
effect was seen for the primary outcome of involuntary hos-
pitalization or secondary outcomes of overall psychiatric
hospital admissions, length of stay, perceived coercion and
engagement with services. However, there was a positive
effect on service user-rated therapeutic relationships, con-
sistent with the 2004 trial (11) and the trial of facilitated psy-
chiatric advance directives (13). Qualitative trial data (15)
supported the improvement in therapeutic relationships
when clinicians engaged well in the discussion. Service
users reported that the facilitator helped to address power
imbalances and that clinicians listened more and were more
reasonable.

However, lack of engagement amongst some clinicians
may have undermined the potential effect of planning (for
instance, psychiatrists’ lack of attendance or engagement at
the planning meeting, or lack of awareness of the joint crisis
plan on the part of subsequent clinicians following staff
turnover) (16). Moreover, while some clinicians believed
the external facilitator was necessary for empowering ser-
vice users, others feared potential interference. Finally,
many clinicians believed that they already engaged in joint
crisis planning, or that crisis planning was a bureaucratic
exercise of little value due to lack of service user choice.

While the main outcomes from CRIMSON might sup-
port some of these views, other evidence from this trial does
not. Contrary to the assertion that the joint crisis plan adds
little to routine practice, an audit of routine crisis plans of
the trial participants showed that individualization was
infrequent (6). Further, content analysis of the joint crisis
plans showed a wide range of service user choices, that were
on the whole clinically reasonable, including efforts to self-
manage early warning signs of relapse and some requests
for hospitalization (17). Finally, while clinicians endorsed
shared decision making approaches and believed that they
were enacting it in routine care, reports from service users
contradicted this view (15). It seems that more needs to be
done to convince clinicians of the potential benefits of the
approach.

ARE JOINT CRISIS PLANS RELEVANT AND HELPFUL
FOR SERVICE USER GROUPS OTHER THAN THOSE
WITH PSYCHOSIS?

The single site JOSHUA randomized controlled trial (18)
was set up to develop and provide a preliminary test of the
effectiveness of joint crisis plans for people with borderline
personality disorder, who are especially vulnerable to the
experience of crises and their adverse consequences, partic-
ularly in terms of self-harm. Again, participants’ views were
generally strongly positive: joint crisis plans were used both

during (74%) and between (44%) crises, and approximately
half of intervention participants reported experiencing a
greater sense of control over their mental health problems
and an improved relationship with their mental health team
at follow-up (19).

Nevertheless, the trial failed to demonstrate superiority
for the primary outcome, self-reported self-harm, and also
for all secondary outcomes. This was despite an excellent
level and rate of joint crisis plan production, although subse-
quent problems in adherence to the contents may have
reduced its effectiveness. For this trial, the production pro-
cess excluded treating psychiatrists as a response to service
user preference. The trial under-recruited, thus, the absence
of positive significant findings in favour of joint crisis plans
may partly have been explained by type II error.

THE ECONOMICS OF CRISIS PLANNING

The provision of facilitators to ensure high quality crisis
planning may appear prohibitively costly. However, the
2004 trial of joint crisis plans showed that their use was
cost-effective relative to the control condition (available
non-individualized treatment information plus routine care
planning) (20). Likewise, the JOSHUA randomized con-
trolled trial showed that there was at least an 80% probabili-
ty that the joint crisis plan plus treatment as usual was more
cost-effective than treatment as usual (19).

The economic evaluation of CRIMSON (21) showed no
evidence for the total sample of cost-effectiveness of the
joint crisis plan. However, analysis by ethnic subgroup
showed there is at least a 90% probability of the joint crisis
plan intervention being more cost-effective than treatment
as usual in the Black ethnic group.

CONCLUSIONS

Joint crisis plans may be cost-effective for Black people
with psychotic or bipolar illness (21) and people with bor-
derline personality disorder (19), two groups for whom
mental health services have tended to provide the least satis-
factory care. This suggests that any future study of joint crisis
plans should target service users whom the clinical team are
particularly struggling to engage in collaborative working.

In England, those who are poorly engaged with services
are likely to be subject to a paternalistic approach in the
form of a community treatment order. This has not been
shown to be effective in reducing involuntary admissions or
any other outcomes (22,23). Interventions such as the joint
crisis plan are welcomed by service users when the clinical
team engages with the process, and this may improve thera-
peutic alliance (12,13,15). However, although many clini-
cians endorse the general idea of shared decision making
(24), the variability of adoption reflects a mixed response to
this method of operationalizing it.
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To date, external facilitation has not been adopted in the
UK. However, without the facilitator, the application of
shared decision making to crisis planning is likely to contin-
ue to be variable. One way to resolve this dilemma would be
to train care co-ordinators/case managers to provide exter-
nal facilitation for other teams as part of a reciprocal
arrangement among teams, thus adding to their own skills
in encouraging shared decision making. Whether address-
ing the barrier to adoption in this way leads to positive out-
comes in routine care remains to be seen.
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The introduction of polythetic diagnostic classification
(DSM-III and ICD-10) in psychiatry was anticipated to
improve the reliability of psychiatric diagnoses, facilitate
research, and eventually allow the then future DSM-IV to
become anchored in objective, etiological criteria. How-
ever, the preparations and release of DSM-IV and DSM-5
highlighted the fact that the etiological promise has not mate-
rialized. Psychiatric classifications will continue in the fore-
seeable future to be based mainly on clinical descriptions.

This has stimulated a broad range of reflections and cri-
tiques of psychiatric nosology (e.g., 1,2). Yet, the criticism is
typically confined to concrete, technical issues, e.g. discus-
sing a necessity for novel categories, modification of existing
criteria, correcting definitions and misunderstandings, etc..
The polythetic-operational foundation of current classifica-
tion remains largely unchallenged (3). Thus, despite a nearly
universal consensus about the etiological stalemate, psy-
chiatrists continue to believe that the polythetic system is
epistemologically adequate and that it has indeed broadly
improved clinical diagnostic reliability.

I wish to question the alleged improvement of reliability
and to challenge the epistemological adequacy of the poly-
thetic approach. The issue of differential diagnosis will serve
as a concrete clinical embodiment of this critique. Needless
to say, a full discussion of the theoretical and clinical ramifi-
cations of these topics (e.g., the issue of “comorbidity”) is be-
yond the scope of this article.

IMPROVED RELIABILITY

Diagnostic reliability is typically reported as interrater
agreement for selected disorders in the so-called “field tri-
als”, accompanying the construction of diagnostic criteria,
or in research studies. The data behind such reports stem
from somewhat artificially constructed measurement con-
texts that formalize what actually happens in the ordinary,
everyday clinical practice. Such reports also tend to embel-
lish or even inflate the presented reliability levels (4).

We have no data on the general quality (reliability and
concurrent validity) of contemporary clinical diagnostic
practices, or data comparing the general utility of successive
diagnostic systems. We lack anthropologically oriented re-
search, emphasizing ecological aspects of reliability, i.e.
examining the actual reliability of working psychiatrists as
they assign a diagnosis, situated in their daily environment.

Instead, we may use other sources of information that, at least
indirectly, may shed some light upon these issues. Several,
disparate signs jointly indicate a still existing and serious
problem with diagnostic reliability.

First, we witness the epidemic-like explosion of certain
diagnoses (e.g., autistic spectrum, attention-deficit/hyperac-
tivity disorder). Such dramatic increases may be due to an
actual and true rise in the incidence, changes in treatment
seeking behavior, or availability of novel and more effica-
cious treatments. However, common clinical experience
suggests that quite often such “popularities” emerge because
physicians become unduly impressed by newly circulated
checklists targeting specific disorders while failing to per-
form a comprehensive diagnostic assessment, or because
physicians are unaware of or simply ignore the diagnostic
rules.

Thus, a study of referrals to a mental health center in
Netherlands (5) found that, among 242 first-contact pa-
tients reporting at least one unequivocal psychotic symp-
tom, only 44% were diagnosed with psychosis, whereas
56% received a non-psychosis diagnosis or no diagnosis at
all. In another study of patients discharged with a diagnosis
of schizoaffective disorder from two Danish university clin-
ics (6), only 10% of cases actually fulfilled operational crite-
ria for that disorder, whereas the remainder suffered from
schizophrenia or bipolar disorder.

Finally, the forensic-psychiatric odyssey of the Norwe-
gian mass-murderer A. Breivik, independently assessed by
two teams of psychiatric experts with the resulting ICD-10
diagnoses of paranoid schizophrenia and personality disor-
der respectively, does not testify to a dramatic improvement
of reliability (7,8).

THE POLYTHETIC-OPERATIONAL DIAGNOSTIC
SYSTEM

A polythetic diagnostic category of current DSM/ICD is
based on a list of symptoms and signs believed to be charac-
teristic for the diagnosis in question. Typically, a certain
number of diagnostically equivalent symptoms or signs
from a given list is sufficient to arrive at a diagnosis. These
“diagnostic criteria” are, contrary to a widespread belief,
not “operational” in any epistemological or scientific sense.
They are just briefly described in an ordinary non-technical
lay language at “the lowest order of inference” (3).
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Two issues deserve attention here. First, the symptoms/
signs shared by two or several disorders tend to be omitted
from the diagnostic lists in order to strengthen the clinical
distinctiveness of the categories (e.g., depressed mood and
anxiety are exclusively listed in the context of mood and
anxiety disorders). Second, the simplification of the psycho-
pathological descriptions to brief, lay language statements
converts the symptoms and signs into phenomenological
primitives or homogeneous elementals. There is only one
kind of delusion (i.e., it is assumed that all delusions share
the same phenomenological structure), one kind of anxiety,
one kind of auditory verbal hallucination, etc.. Consequently
the syndromes, solely constituted by aggregates of such ele-
mentals, lose their characteristic salience, and their bound-
aries become blurred. A recent study using a network model
of DSM-IV symptoms demonstrated that half of the symp-
toms are connected with short paths. The individual disor-
ders are therefore also mutually proximate, accounting for
the high levels of empirically observed comorbidity (9).

The narrative, conceptual and phenomenological descrip-
tions of pre-DSM-III psychopathology were eliminated from
the contemporary diagnostic manuals. Those descriptions
contained a discussion of the characteristic prototypes of
mental disorders, their phenomenological structures and the
interdependency of their constituent features (e.g., in the
manic syndrome, the potential relations between the global
“volatility” of the manic gestalt, increased mood, vitality,
psychomotor speed, and grandiosity). They also contained a
consideration of the phenomenological structure of the indi-
vidual symptoms and signs, their relations of implication or
entailment, and their context dependence. Such information
no longer exists in the diagnostic manuals and is largely
gone into oblivion.

For example, a reader of DSM-IV or DSM-5 is told that
schizophrenia is a mixture of positive and negative symp-
toms that happens to satisfy certain inclusion and exclusion
criteria. This definition says more about what schizophrenia
is not (e.g., non-organic, non-affective) than what it is (10),
i.e. what kind of validity is behind this category (11), what is
its characteristic gestalt that constitutes its difference from
other potentially similar mixtures of positive and negative
symptoms (12), what justifies schizophrenia’s dominating
diagnostic rank in the taxonomic hierarchy, or why it is
risky to expose a patient with schizophrenia to an orthodox
psychoanalysis.

MAKING DIAGNOSIS AND DEFINING CONCEPTS:
PROTOTYPES AND GESTALTS

The process of differential diagnosis in the pre-DSM-III
era was framed by prototypical considerations. Although
such considerations still take place or, more exactly, cannot
avoid to take place in any diagnostic situation (including
somatic medicine), in psychiatry they only operate on an
implicit, un-reflected level, because they are un-anchored

and incompatible with the philosophy underlying the poly-
thetic-operational classification.

A prototype is a central example of a given category (a
sparrow is more typical of the category “bird” than is a
penguin or an ostrich), with a graded dilution of typicality
towards its borders, where it eventually overlaps with neigh-
boring prototypes. Thus, the prototypical categories exhibit
an intrinsic dimensionality (13). However, a prototype is
not just an example (exemplar), but contains condensed
information on its internal configuration of properties and
its relations to neighboring prototypes (14). The concept of
prototype/gestalt is fit for description of single symptoms
and signs as well as larger entities such as diagnostic catego-
ries. One can use the concept of prototype-gestalt in a nar-
row or a wide sense, neither one limited to perception but
also involving complex cognitive-affective operations.

In a narrow sense, a gestalt is a unity or organization of
phenomenal aspects, that emerges from the interactions
among its component features (part-whole relations). The
whole is irreducible to a mere aggregate, because it is more
than a sum of its parts. In a diagnostic process there are
reciprocal dependencies between the whole and its single
features. The clinical whole confers on its constitutive fea-
tures their characteristic diagnostic significance. Converse-
ly, the single clinical features, by instantiating the gestalt,
imbue it with clinical concreteness and rootedness (12).

In a wider sense, the notion of gestalt entails an interplay
of factors that extend beyond the subject to include not only
a mental state, but also the patient’s engagements with the
environment and others. For instance, detecting a delusion
involves taking into account not only the patient’s verbal
contents but also his experiences, way of arguing, relational
style and relevant historical information. To use the concept
of delusion competently, a psychiatrist must master plenty
of other prototypes and concepts (e.g., psychosis, rationali-
ty, reality, hallucination, etc.) (8).

The argument for a prototype-based diagnosis is funda-
mentally linked to the fact that perception is always apper-
ceptively (conceptually) informed: perceiving something is
to perceive it as a something, as a token of a certain type. A
perceptual or cognitive object is always given as a certain
gestalt. The unfamiliar is perceived in terms of the familiar,
i.e. in terms of the general type or gestalt that is “activated in
the particular perception” (15). This process is called typifi-
cation and is intrinsic to all human cognition and hence to
the diagnostic process as well.

The natural unfolding of a comprehensive semi-structured
prototype-based diagnostic assessment involves reflective
and critical questioning of typifications, which become sup-
ported, weakened or discarded by explicitly elicited diagnos-
tic information on symptoms, their evolution, social history
etc., progressively limiting the number of diagnostic options
(16). Typification as such can never be eliminated because it
is an automatic aspect of cognition. A recent review of
mechanisms involved in concept formation, use and under-
standing suggests that concepts (e.g., psychiatric categories)

285



are not constituted by a list of criteria, but are organized
around prototypes/gestalts (17): “Theory of concepts must
be primarily prototype-based. . ., within a broader knowl-
edge representation scheme in which the concept is posi-
tioned both within a hierarchy and within a theoretical
framework(s) appropriate to that domain” (14, p. 488). It
follows that the more knowledgeable and experienced is the
psychiatrist, the more refined is the diagnostic repertoire.

Finally, it needs to be emphasized that prototypically
defined and described nosological categories may be
enriched and supplemented by lists of criteria. This was, in
fact, the original but, unfortunately, unrealized intention
behind the DSM-III (3).

CLINICAL REALITY OF DIFFERENTIAL DIAGNOSIS IN A
POLYTHETIC SYSTEM

All diagnosis is an instance of differential diagnosis: the
task is to pick up, from a larger catalogue of potential
options, the one that most adequately fits the patient.

Let us then imagine a young clinician in an open outpa-
tient facility, trained with the DSM/ICD manuals as her
exclusive source of psychopathological knowledge. She
encounters a self-referred male in his early 20-ies, sitting on
the floor of the waiting room in a lotus position, mumbling,
and occasionally laughing to himself in a silly manner. How
should she proceed after the initial greetings?

Since her diagnostic-cognitive field lacks a prototypical-
conceptual grid, she is exposed to what in cognitive science
is known as a “frame problem”, i.e. the issue of how to
decide what is relevant, indeed what is even the relevant
overall context within which to approach a given problem
(16). Theoretically, she would therefore need to explore the
inclusion and exclusion criteria for nearly all disorders (the
number will vary with the degree of diagnostic hierarchy).
That is, obviously, not feasible in practice. Instead, she may
imitate a digital computer and use a structured interview.
Such interview is essentially constructed as a binary deci-
sion tree with mandatory probing questions and suggested
cut-off points. The epistemological problems and the quite
meager pragmatic utility of structured interviews have been
amply addressed (16,18). Here, it is important to note that
the very nature of structured questioning confers a limited
diagnostic utility on the interview, because of the low sensi-
tivity and specificity of the responses. Responding with a
“no” or “yes” to the question of “feeling down” neither
excludes nor strongly supports any specific diagnosis.

Most likely, our clinician will conduct a so-called “clinical
interview”, a conversation starting with the patient’s com-
plaints and reasons for seeking help, and assisted by various
symptom checklists locally in use. In this process, the patient
may be diagnosed with major depression if he answers affir-
matively to five or six criteria of this diagnosis. In other
words, for a psychiatrist untrained to impose a conceptual-
psychopathological grid on the diagnostic information, the

patient’s initial behavior (suggestive of schizophrenia) may
easily fail to display a relevant clinical salience and hence fail
to enter into the diagnostic considerations.

Thus, a young psychiatrist, unfamiliar with the prototypi-
cal structure of psychopathology, finds herself exposed to a
myriad of chaotic, unconnected data, where each individual
feature is equally worthy of attention and may therefore
become a pivot of a potential diagnostic class. With growing
experience, this clinician will invariably acquire her own
private prototypes, shaped by the local ideologies and habits
and by personal inclinations, i.e., in an implicit way that is
not exposed to an academic, rigorous, and peer-shared re-
flection. “Private” prototypes become easily activated by
single, popping up clinical features that happen to evoke a
single aspect of a contingent diagnostic category. Here, a
decisive role is often played by the very first verbalizations
of the complaint. If a patient mentions a habit of cutting
herself, a “borderline” diagnosis will be likely considered.

CONCLUSIONS

The distinctions and concepts in the realm of experience
and behavior play now, and will continue to play, a decisive
role in psychiatric classifications. These distinctions do not
function with the simplicity of causal referents, as it is often
the case with signs and symptoms of somatic medicine (e.g.
jaundice! bilirubine cycle). Rather, they exhibit a phenom-
enological-empirical and theoretical complexity, which
cannot be adequately represented through the simplifying,
reductive approach of the operational-polythetic system.

The differential diagnostic process is not (only) a matter
of a digitalized decision tree, but involves context depen-
dencies and complex pattern recognitions. These empirical,
phenomenological and theoretical issues constitute the
domain of the science of psychopathology. In recent dec-
ades, research, study and training in psychopathology have
been seen as largely redundant, because the polythetic man-
uals seemed to offer all that was needed for research and
practice. These assumptions have proven to be false.
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PERSPECTIVE

Psychiatric disorders: natural kinds made by the
world or practical kinds made by us?
PETER ZACHAR

Department of Psychology, Auburn University Montgomery, Montgomery, AL 36117, USA

The concept of natural kind, a term of art in philosophy,
is being increasingly appropriated by mental health profes-
sionals (1-4). First introduced in the 19th century, the notion
of a natural kind has benefited from sustained philosophical
attention over the past forty years (5-7). Newly developed
ways of thinking about the concept are worth taking note of
in psychiatry.

Typical examples of natural kinds are chemical elements
such as gold, biological species such as tiger, and infectious
diseases such as tuberculosis. These all: a) are naturally
occurring as opposed to artificial; b) have clearly demarcat-
ed boundaries separating members of the natural kind from
non-members; c) possess observable features that are caus-
ally produced by internal properties; and d) these causal
properties can be used to objectively validate category mem-
bership. Also, studying what instances of a kind have in
common allows us to know what to expect of the kind in
general.

Few would claim that currently available psychiatric tax-
onomies classify natural kinds. Diagnostic co-occurrence
and use of the not elsewhere and not otherwise specified
codes are widespread, underlying pathological processes
shared by all cases have not been discovered, and no diag-
nostically reliable biomarkers have been identified. In addi-
tion, treatments are frustratingly non-specific. A psychiatric
taxonomy of natural kinds is at present only an aspirational
ideal (8,9).

THE ESSENTIALIST BIAS AND TAXONOMIC THINKING

In an essentialist framework for species taxonomies,
there are tigers and lions, but no ligers. What makes some-
thing a “real” lion is a set of hidden properties – called the
essence or nature of the species. To be an instance of a natu-
ral kind is to possess the essence of the kind.

Essentialism retains perennial importance because humans
are readily disposed to think about biological categories in
terms of essences (10). In fact, developmental psychologists
have discovered that children begin to adopt essentialist
assumptions about category membership in preschool.
Children see category membership as fixed, rooted in
hidden, unchanging causal properties, and more useful
than appearances for making inferences about expected
behavior (11,12).

The introduction of empiricism by thinkers such as
J. Locke initiated a long and productive critique of essential-

ist metaphysics in modern philosophy (13-15). The empiri-
cists contended that the notion of an essence is an empty
abstraction. Locke was inspired not only by the scientific
revolution and 17th century English politics, but also by his
own work as a physician. He learned the craft as a collabo-
rator of T. Sydenham. Together, they believed that medical
classifications should be based upon observable natural
histories of diseases rather than theorizing about hidden
causes/essences (16,17).

The most philosophically important rejection of essen-
tialism among scientists is found in Darwin’s theory of evo-
lution. According to Darwin, rather than being a fixed type
in which every member of a species shares the same essence,
a species is a population of individuals that vary. In fact,
many phenomena in nature contradict our essentialist as-
sumptions – including the production of tiger/lion hybrids
such as ligers and tigons (18).

Scientific taxonomies are useful simplifying devices. In-
formation not contained in a taxonomic category is mini-
mized or ignored – and confusing variation is thus reduced.
In obtaining a basic scientific education in chemistry and
biology, students are taught simplifying taxonomies. Such
taxonomies cohere with student’s pre-existing essentialist
assumptions and further reinforce those assumptions. These
simplifying taxonomies are afterwards taken to be scientific
ideals. When a domain such as psychiatry is subsequently
encountered, attempts to taxonomize it are slotted into this
customary framework and essentialist assumptions begin to
function as a cognitive bias – an essentialist bias. Features
that make all instances of a category the same are empha-
sized. Gaining expertise in a domain makes the variation
within categories more noticeable, but the pull of essential-
ism in taxonomic thinking remains hard to resist.

A NON-ESSENTIALIST VIEW OF NATURAL KINDS

In the 1970s some philosophers began to argue that spe-
cies categories should not be viewed as natural kinds (19,20).
To keep the concept of natural kind relevant for species tax-
onomies, R. Boyd extended its boundaries to encompass an
alternative non-essentialist view called the homeostatic prop-
erty cluster concept (21,22). According to this view, a natural
kind represents a set of co-occurring features that reliably
cluster together because of shared causal processes, but there
is no set of features that all members of the natural kind must
possess. For example, certain anatomical structures, body
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type, and predatory behaviors form a homeostatic property
cluster called tiger about which we can make inferences.

Such kinds are natural because they are produced by
similarity-generating causal mechanisms (23). The relevant
mechanisms that maintain the cluster as a whole may be
internal (e.g., a genome), but they can also be external (e.g.,
availability of mates). Variations in the relevant causal pro-
cess (a lion parent) will create variations in the outcome. As
a result, there may be individuals who are subject to some
but not all of the usual causal processes, and whether or not
they should be considered members of the species is inde-
terminate.

Given the possibility of indeterminacy in classifying spe-
cies, one should not be surprised that similar difficulties
arise in the classification of psychiatric disorders (24). For
instance, consider the difference between intense grief and
mild depression. Although we can conceptually distinguish
between the two, there are borderline cases that share some
but not all features of both. In practice, making a differential
diagnosis requires a judgement call. If clustering is imperfect
due to variation in the causes, additional background con-
siderations are needed to inform diagnostic decisions. For
instance, a past history of depression might shift an indeter-
minate case in one direction or another.

Complicated cases also contradict the typical essentialist
picture. Such cases can manifest symptoms from the depres-
sion, anxiety and somatic symptom clusters, the obsessive-
compulsive spectrum, the domain of personality disorder,
and occasionally the psychoses. The symptom configura-
tions for these cases evolve over time, with certain symp-
toms coming into the foreground, and then receding into
the background as other symptoms take their place. Interac-
tions between symptoms can also generate new symptoms
not on the usual criteria lists (25). Viewing a complicated
symptom network as an assortment of distinct disorders is
probably reifying ICD and DSM categories more than is
justified.

Despite the availability of this liberalized view of natural
kinds, it is likely that the simplifying assumptions of essen-
tialism will continue to serve as aspirational ideals in psychi-
atric thinking. The ambition to definitely categorize what
disorder a patient “really” has is stronger when essentialist
assumptions are activated. Indeed, we can expect each new
cohort of students to enter psychiatry with essentialist biases
(26,27). As students are taught to think about patients in
terms of psychiatric categories, they will be disposed to see
the categories as more invariant across cases than they actu-
ally may be, and to assign extra “metaphysical” relevance to
hidden causal properties.

The homeostatic property cluster model, however, better
coheres with clinical expertise and deserves to be actively
promulgated in psychiatric education as an alternative to
our instinctive essentialism. The task is not hopeless. Psy-
chological/mental concepts are typically less subject to
essentializing than biological concepts (28) and essentialist

inferences about taxonomic categories can be attenuated
with clinical experience (29). With attention to these issues
during training, professionals might be less likely to become
cynical about classification after clinical experience makes
the inadequacies of essentialist expectations more evident.

PRACTICAL KINDS AND TAXONOMIC DEVELOPMENT

Natural kind concepts are supposed to represent what
exists independent of our classifications, but in application,
concepts for disorders become subject to our goals and
interests. The clinical goals of practitioners and patients, the
various scientific goals of researchers, philosophical theo-
ries about the nature of disorders, the priorities of health ser-
vice administrators and social policy analysts, and commer-
cial interests, for better or worse, have all played a role in
how constructs for psychiatric disorders are developed. No
one would consider this situation scientifically ideal, but the
complexity of psychiatric phenomena makes it hard to
avoid.

When the development of a classification requires a bal-
ance between competing background assumptions and
goals, psychiatric constructs are better thought of as practical
kinds. The homeostatic property cluster model recognizes
situations where classification can be indeterminate as
exceptions to a rule, but says little about the role of back-
ground assumptions and goals in selecting “good” classifica-
tions. In psychiatry, indeterminacy is more than an occasion-
al exception. It exists at the boundary of the normal and the
abnormal, and between conventionally recognized symptom
configurations and a more extensive, interconnected symp-
tom space (30,31). Such is the inspiration behind the claim
that psychiatric disorders are practical kinds.

What have philosophers learned about the kinds that
should be taken note of in psychiatry? H. Putnam has
observed that to ask whether kinds are made by the world
or made by us is too black-and-white a question (32). As
tools that we use in our work, concepts are what Locke
called the workmanship of human understanding. Concepts
for psychiatric disorders are constituted by discoveries and
decisions. There is an interaction between what the world
produces and what we find useful to notice. The concept of
natural kind orients us to regularities in psychiatric phe-
nomena that exist irrespective of our wishes or preferences;
they are the result of causal processes that scientists seek to
discover. The concept of practical kind orients us to the vari-
ety of the decisions we make in order to classify an indeter-
minate world.
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PERSPECTIVE

What have we learned from the Psychiatric
Genomics Consortium
MICHAEL C. O’DONOVAN

Medical Research Council Centre for Psychiatric Genetics and Genomics, Institute of Psychological Medicine and Clinical Neurosciences, Cardiff University
School of Medicine, Cardiff CF24 4HQ, UK

Decades of research in the pre-molecular genetics era
firmly established that major psychiatric disorders are high-
ly to moderately heritable, but only with the emergence of
molecular genetic technology about 35 years ago was it pos-
sible to envisage identifying the specific pathogenic genes
responsible.

In psychiatry, the opportunity to probe pathophysiology
using DNA seemed particularly attractive given that other
biomedical approaches had been frustrated by the complex-
ity of the brain, the challenges in obtaining access to fresh
tissue, and the extensive potential for reverse causal associa-
tions due to the many environmental and behavioural con-
sequences of the disorders.

Simple in concept, translating heritability to pathophysi-
ology has proven arduous. This paper provides a perspective
on that process, how some of the obstacles have been over-
come, and some of the implications of the current findings.
The focus is the work of the Psychiatric Genomics Consor-
tium (PGC), whose main impacts relate to common rather
than rare genetic variation. This reflects the data available
rather than any ideological position that rare genetic varia-
tion is unimportant in psychiatry.

FROM MENDELIAN TO MULTIFACTORIAL POLYGENIC
INHERITANCE

Early studies were predicated on the hypothesis of Men-
delian transmission, where high penetrance mutations are
sufficient to cause disease. With the exception of neurode-
generative diseases and some forms of autism, this proved a
dead end in psychiatry. Although the possibility that Men-
delian alleles act in a small proportion of cases cannot be
excluded, the vast majority of psychiatric illness do not con-
form to this mode of inheritance.

Accordingly, the focus switched to oligogenic, polygenic
or multifactorial threshold models and the concept of “sus-
ceptibility alleles” which only modestly increase liability of
disorder. How modestly was ultimately laid bare by studies
using genome-wide association study (GWAS) technology,
notably that of the Wellcome Trust Case Control Consortium
(1), but also early studies of schizophrenia (2) and bipolar dis-
order (3).

The conclusions were that common risk alleles typically
confer effects with odds ratios (OR) less than 1.1 and that the
sample sizes required to detect them were beyond those
available to individual groups, or even existing psychiatric

consortia. These considerations led to the formation of the
Psychiatric Genome Wide Association Consortium (4), now
known as the Psychiatric Genomics Consortium (PGC).

THE PSYCHIATRIC GENOMICS CONSORTIUM

Initially focussing on attention-deficit/hyperactivity disor-
der (ADHD), autism, bipolar disorder, major depression and
schizophrenia, the PGC has expanded to include anorexia
nervosa, obsessive-compulsive disorder/Tourette syndrome,
post-traumatic stress disorders, and substance use disorder.
With a dynamic membership currently comprising over 800
investigators from 36 countries, the PGC actively welcomes
additional investigators (see http://pgc.unc.edu).

From the perspective of genome-wide significant results,
schizophrenia has enjoyed the greatest success (5), followed
by bipolar disorder (6). ADHD, major depressive disorder,
and autism spectrum disorder (ASD) are yet to leave the
starting blocks, but studies by the PGC (and others) have
shown that common risk alleles do indeed contribute to
these disorders (7,8) and success likely reflects the relative
sample sizes studied.

The impact of numbers is clear. In 2011, with a schizo-
phrenia discovery sample of 9,394 cases, the PGC reported
only five novel findings (9), yet within three years, data from
around 35,500 cases resulted in 128 independent genetic
associations (5). Overall, the pattern was of minimal progress
until a breakthrough threshold of about 13,000 cases was
attained, after which the rate of new findings increased rapid-
ly by about four independent associations per 1,000 new
cases.

Published sample sizes for the other founder PGC pheno-
types are still below the breakthrough point for schizophre-
nia (for ADHD and ASD, less than 5000 cases; for major
depressive disorder, less than 10,000), but inspired by
schizophrenia, equivalent (or larger) samples will be avail-
able in the next couple of years.

As yet unknown differences in the genetic architectures
between disorders may mean that both the breakthrough
threshold and subsequent ratio of discovery to sample size
may differ across disorders. In particular, for major depres-
sive disorder, early findings suggest that the population vari-
ance contributed by each individual allele may be particu-
larly small, and that alternative approaches may be required
for defining more homogeneous – and heritable – pheno-
types (10).
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PLEIOTROPY

Pleiotropy denotes the influence of a genetic variant on
multiple apparently unrelated phenotypes. Observed in pre-
PGC GWAS studies (2,11), this phenomenon has been
more fully explored by the PGC. Using novel methods that
allow patterns of allele sharing across disorders to be esti-
mated at a genome-wide level, and the degree of shared
genetic risk to be quantified, the Cross Disorder Group of
the PGC reported substantial overlaps between common
alleles influencing risk of schizophrenia and bipolar disor-
der, and between those influencing risk of major depressive
disorder and each of schizophrenia, bipolar disorder and,
most surprising of all, ADHD (7).

These findings complement studies of rare genetic varia-
tion showing that identical rare mutations can increase risk
of schizophrenia, ASD, intellectual disability, and ADHD
(12,13). Moreover, the recent PGC schizophrenia study (5)
found that loci defined by common allelic associations were
enriched for genes carrying rare mutations in intellectual
disability and autism.

Thus, pleiotropic effects in psychiatry appear to be the
rule rather than the exception. An alternative view is that
apparent pleiotropy merely reflects deficiencies in the patho-
physiological validity of our classification system and that the
distinctive phenomenological states enshrined in categorical
diagnosis do not define discrete pathophysiological disorders
(see 14).

Together with analogous findings in non-genetic research,
pleiotropy has provided much of the impetus for calls for psy-
chiatric research to move beyond diagnostic categories and
consider alternative measures such as domains of psychopa-
thology, or other non-clinical features (e.g., cognitive meas-
ures), that might map better onto underlying biology (14).

PATHOPHYSIOLOGY AND THERAPEUTICS

Genetics is still short of delivering clear insights into dis-
ease mechanisms. While each of the 128 independent genet-
ic associations in schizophrenia have the potential to gener-
ate new insights into the disorder, achieving this requires
associations to be linked to changes in the function of spe-
cific genes, a step not yet unequivocally taken for any com-
mon variant association. Nevertheless, some general clues
about disorder-related biology are emerging, particularly
when the common variant work of the PGC is considered
together with findings from studies of rare genetic variation.

At the most general level, schizophrenia associations are
enriched at elements that regulate gene expression in brain,
and possibly immune tissues (5). That schizophrenia is
emerging as (largely) a brain disorder is in one sense trivial,
but in the context of historically highly polarized opinions
about its origins, such empirical findings are important. More
specifically, there is increasing evidence that common (5)
and rare variant associations (15-17) in schizophrenia show

a tendency to converge upon genes encoding functionally
related proteins, for example multiple calcium channels and
post-synaptic proteins complexes of glutamatergic synapses,
including NMDA, AMPA and metabotropic receptors.

In other disorders, the data are sparse, and the patterns
less clear. Nevertheless, in bipolar disorder as in schizophre-
nia, the findings point to perturbation of function at calcium
channels (6). PGC studies exploiting the genetic correlation
between schizophrenia, major depressive disorder and bipo-
lar disorder further suggest a shared involvement across these
disorders for genes implicated in histone methylation, a pro-
cess involved in regulating gene expression, and in immune
pathways (18).

These and other findings are finally allowing the develop-
ment of new molecular models of psychiatric pathophysiol-
ogy based upon, for example, synaptic plasticity (19). The
models are crude and yet to be tested experimentally, and
even if they do reflect aspects of pathophysiology, they are
unlikely to represent the full picture. Nevertheless, the find-
ings suggest that continued acquisition of genetic data will
provide increasingly better insights into novel disease mech-
anisms, and in doing so, novel therapeutic options.

This journey is long haul, but it has been argued (20) that
associations in schizophrenia spanning genes encoding the
dopamine D2 receptor (the target for all known effective
antipsychotic drugs) and a number of glutamate receptors
(existing targets of interest among pharmaceutical compa-
nies) suggest that other genes within GWAS associated
regions may provide fast-track targets for developing treat-
ments. One example is the kindling of interest in the appli-
cation of calcium channel blockers in bipolar disorder.

RISK PROFILES AND PATIENT STRATIFICATION

Using approaches introduced by the International Schiz-
ophrenia Consortium (11), the most recent PGC study (5)
calculated that, in schizophrenia, a composite genetic risk
profile score derived from all independent nominally signifi-
cant associated alleles (p< 0.05) captures about 7% of total
liability for the disorder in people of European ancestry,
though somewhat less in people of non-European ancestry.
Viewed from the perspective of effect size, those in the top
decile of risk profile scores had approximately 4-5 fold
higher risk than average. This degree of risk prediction is not
clinically useful but, as more genetic variance is captured by
larger studies, and risk profile scores are perhaps combined
with other forms of data, it may become so in the future.

Beyond risk prediction, the potential applications for
using risk profile scores to stratifying patients are extensive.
By way of illustration, studies are underway to test the possi-
bility that high risk profile scores might predict chronicity or
treatment resistance and the need for early introduction of
clozapine.

The availability of risk profile scores as a marker of trait lia-
bility is also providing a new, and increasing widely used,

292 World Psychiatry 14:3 - October 2015



research tool. Applications include selecting individuals on
the basis of those scores rather than affected status to investi-
gate the neurobiological basis of schizophrenia liability.
Furthermore, researchers with a developmental perspective
have initiated epidemiological studies of children aiming to
identify the cognitive and behavioural correlates of genetic
risk that predate clinical disorders, and may even mediate the
link between risk and disorder and be open to therapeutic
intervention.

CONCLUSIONS

Recent years have brought considerable advances in psy-
chiatric genetics and, in the arena of common genetic varia-
tion, the PGC is now the major driving force. Funding aside,
future success is critically dependent upon the continued
donation of biological samples from individuals (almost half
a million have done so already) and on the willingness of
more researchers to contribute what is often their life’s work
of data acquisition, frequently in the face of a perception of
risk to self-interest.

If this continues, given an increasingly global reach and
expanding membership and sample base, there are reasons to
expect that progress in schizophrenia will accelerate, and
that the momentum achieved by that disorder will transmit
to the full spectrum of psychiatric disorders. In doing so, we
believe that the discipline will justify the faith the early genet-
ics pioneers placed in it to provide the fundamental insights
into aetiology that will fuel the accelerating phase of mecha-
nistic research marking progress in other areas of medicine,
thus potentially transforming the outlook for patients with
these disorders.
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FORUM – ANTIDEPRESSANTS VERSUS PLACEBO IN MAJOR DEPRESSION

Antidepressants versus placebo in major
depression: an overview
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Although the early antidepressant trials which included severely ill and hospitalized patients showed substantial drug-placebo differences,
these robust differences have not held up in the trials of the past couple of decades, whether sponsored by pharmaceutical companies or
non-profit agencies. This narrowing of the drug-placebo difference has been attributed to a number of changes in the conduct of clinical tri-
als. First, the advent of DSM-III and the broadening of the definition of major depression have led to the inclusion of mildly to moderately
ill patients into antidepressant trials. These patients may experience a smaller magnitude of antidepressant-placebo differences. Second, drug
development regulators, such as the U.S. Food and Drug Administration and the European Medicines Agency, have had a significant, albeit
underappreciated, role in determining how modern antidepressant clinical trials are designed and conducted. Their concerns about possible
false positive results have led to trial designs that are poor, difficult to conduct, and complicated to analyze. Attempts at better design and
patient selection for antidepressant trials have not yielded the expected results. As of now, antidepressant clinical trials have an effect size of
0.30, which, although similar to the effects of treatments for many other chronic illnesses, such as hypertension, asthma and diabetes, is less
than impressive.

Key words: Major depression, antidepressants, placebo, clinical trials, expectation bias, drug development regulators

(World Psychiatry 2015;14:294-300)

Twenty years ago we believed that
antidepressants worked in 70% of de-
pressed patients and placebo in 30% of
them, as stated in the U.S. Department
of Health and Human Services report
on treatment of major depression (1).
This notion, however, has undergone
a major revision in the past two
decades.

Kuhn’s original report describing
the therapeutic effects of imipramine
was based on clinical vignettes (2). As
is the case with most disorders, it was
evident even in this first report that not
all depressed patients responded to the
new drug. Kuhn pointed out that patients
with endogenous or vital depression
were most likely to respond.

A considerable body of research sub-
sequently explored which depressed pa-
tients responded to select antidepres-
sants such as imipramine and phenel-
zine compared to electroconvulsive
therapy (ECT) (e.g., 3). As part of this
development, the need arose to quanti-
fy the depressive syndrome, and pio-
neers likeM.Hamiltondesigneddepres-
sionratingscales (4).

In the U.S., Klerman and Cole pro-
duced a detailed review of trials evalu-
ating the effectiveness of imipramine
(5). Consistent with Kuhn’s findings,

they reported that hospitalized depres-
sed patients with a melancholic pattern
of symptoms were most likely to
respond to the drug. Much of the wis-
dom about the magnitude of anti-
depressant and placebo response was
based on these early clinical trials of tri-
cyclic antidepressants, and these data
carried well into the early 1990s (6).

However, in the 1970s and 1980s,
several important changes were occur-
ring in psychiatry. Most significant was
the advent of DSM-III. Using an atheo-
retical approach, this diagnostic system
minimized differences between sub-
types of depression and conceptual-
ized a broad syndrome called major
depressive disorder, characterized by a
single or recurrent bouts named major
depressive episodes. Such a “uniform”
diagnosis now included millions of
patients and became an attractive tar-
get for the pharmaceutical industry.
Thus, the American Psychiatric Associ-
ation, sponsor of the DSM-III, unin-
tentionally expanded the market for
antidepressants.

Not surprisingly, a plethora of new
drugs were developed, and almost all of
the trials for the new compounds, such
as selective serotonin reuptake inhibi-
tors (SSRIs) and serotonin and norepi-

nephrine reuptake inhibitors (SNRIs),
included depressed patients meeting
the DSM-III generic criteria for “major
depressive episode”. Some attempts
were made to recruit in antidepressant
trials the more classical “endogenous”
or “melancholic” subtypes of patients.
However, these attempts were often
half-hearted and criteria were not
always strictly followed.

So, when we accessed the public
domain data from the U.S. Food and
Drug Administration (FDA) archives
for the antidepressants approved be-
tween 1985 and 1997 (7), it quickly
became apparent that many of the
assumptions about the relative potency
of antidepressants compared to place-
bo were not based on data from the
contemporary trials but from an earlier
era. Specifically, it became evident that
the magnitude of symptom reduction
was about 40% with antidepressants
and about 30% with placebo.

The U.S. FDA public domain reports
used symptom reduction as a measure
of improvement and did not include
therapeutic response rates. Even with
this caveat, however, it was evident
that the conventional wisdom of 70%
response with antidepressants was at
best an overestimate.
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Not surprisingly, Walsh et al (8) also
noted that the magnitude of symptom
reduction with placebo had been increas-
ing in the past three decades, based on an
analysis of published antidepressant clini-
cal reports. This publication prompted
considerable attention and speculation
from a number of investigators.

The effectiveness of modern antide-
pressants was not only questioned by
placebo-controlled clinical trials, but
also by trials based on a clinical prac-
tice model that did not include place-
bo. An experiment about antidepres-
sant effectiveness started by J. Rush in
Texas became a large scale national
effort, supported by the U.S. National
Institute of Mental Health, known as
the Sequenced Treatment Alternatives
to Relieve Depression (STAR*D) proj-
ect (9). This project showed that anti-
depressants such as citalopram led to a
therapeutic response in only about 4
out of 10 depressed outpatients.

These challenges to the assumptions
about the effectiveness of antidepres-
sants brought about close scrutiny of
the clinical trial data provided by the
pharmaceutical companies, since the
development, manufacturing and mar-

keting of antidepressants is obviously
a commercial venture. Specifically, criti-
cism was raised by both academics and
the general public as to the integrity of
antidepressant clinical data generated
by the industry (e.g., 10,11).

As a reaction, JAMA Network editors
refused to accept data analyses complet-
ed by pharmaceutical companies (12).
Instead, they insisted that they would
only consider industry papers for publi-
cation if the original clinical trial data
were independently reviewed by aca-
demic, non-industry statisticians.

THE IMPACT OF EXPECTATION BIAS

Given such an acrimonious situa-
tion with potential conflicts, we com-
pared depression clinical trial data from
non-pharmaceutical industry sources
to antidepressant clinical data from
the FDA Freedom of Information Act
(FOIA) sources. In this analysis, we
evaluated the magnitude of symptom
reduction with all of the acknowl-
edged depression treatments as well
as their active or passive controls,
including placebo (13).

This rather complex set of data, illus-
trated in Figure 1, contains several sig-
nificant findings. On the left side of the
figure (striped bars, black bars, grey
bar) are data from non-pharmaceutical
company sources, and on the right side
(checkered bars) are data based on
FDA reports. The magnitude of symp-
tom reduction with placebo pill is higher
in the non-pharmaceutical industry
depression trials (grey bar) compared to
pivotal registration trials (checkered
bar).

Of even more interest is the pattern of
response among the non-pharmaceutical
industry double- or triple-blinded depres-
sion trials. The striped bars indicate the
magnitude of depressive symptom reduc-
tion in trials where the investigators and
their staff were aware of the design and
expectations of the study. The black
bars indicate the magnitude of symp-
tom reduction when the investigators
and raters were “blinded” to the design
and execution of the study.

Clearly, investigator and rater bias
influences the magnitude of symptom
reduction with all treatments, wheth-
er they are approved treatments,
active controls, passive controls, sham

Figure 1 Mean percentage symptom reduction in unblinded and blinded treatment arms from published depression trials compared to data
from pivotal registration depression trials as reported by the U.S. Food and Drug Administration (FDA) (adapted from 13). Striped bars repre-
sent unblinded trial arms; black bars represent blinded trial arms; the grey bar represents placebo control arms from published non-
registration trials; checkered bars represent data from pivotal registration trials. The mean percentage symptom reduction was weighted by the
number of assigned patients. Error bars represent 95% confidence intervals
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treatments, treatment as usual, waiting
list,orplacebo.Forexample,themagni-
tude of symptom reduction where the
design of the trials was known to the
investigators and raters (striped bars) fol-
lowed the pattern of accepted expecta-
tions. The combined pharmacotherapy
and psychotherapy had the best out-
come, followedbyantidepressantsalone,
known forms of psychotherapy (e.g.,
cognitive behavioral therapy), alterna-
tive therapies such as acupuncture or
exercise, intervention controls (e.g., sham
acupuncture, control psychotherapies
such as educational sessions), and pla-
cebo. Not unexpectedly, “treatment as
usual” fared worse than placebo, and
waiting list had the smallest improve-
ment.

On the other hand, the pattern was
quite different if the investigators and
their staff were blinded to the design and
execution of the trials. Under these cir-
cumstances, the symptom reduction
with each treatment was of smaller mag-
nitude and the differences among the
various treatments and controls were
also smaller. The depressed patients
assigned to all the treatments (active or
control) – antidepressants, psychothera-
py, acupuncture, exercise, sham acu-
puncture, sham psychotherapy and
“treatment as usual” – experienced a
symptom reduction that was compara-
ble to that observed with placebo. In
other words, when the level of blinding
was high and it was difficult for the
investigators, their staff and depressed
patients to guess treatment assignment,
the differences between these treat-
ments, controls and placebo became
quite small.

For two of the treatment paradigms,
it is difficult to blind both clinicians
and patients completely. One of these
paradigms is combined pharmacother-
apy and psychotherapy and the other
is the waiting list. Not surprisingly, the
magnitude of symptom reduction
compared to placebo was significantly
different using these two paradigms.
The combined pharmacotherapy and
psychotherapy showed a superior
treatment response compared to pla-
cebo, and the waiting list an inferior
treatment response than placebo. Sim-

ply put, clinicians and depressed
patients continued to fulfill expecta-
tions of each treatment based on prior
assumptions.

The effect of expectation bias is well
illustrated by other experimental data.
Sinyor et al (14) reported that, if there
was no placebo control in an antide-
pressant trial comparing two antide-
pressants, the magnitude of symptom
reduction was 65.7%. If the trial in-
cluded two antidepressant treatments
and one placebo arm (33% placebo
exposure risk), the magnitude of symp-
tom reduction with the antidepressants
was 57.7%, while that with placebo was
44.6%. If the antidepressant trial includ-
ed one antidepressant arm and one pla-
cebo arm (50% placebo exposure risk),
the magnitude of symptom reduction
with antidepressant was 51.7% and that
with placebo was 34.3%.

In short, the apparent therapeutic
effect of antidepressants is related to
the risk of exposure to placebo, when
this is known to clinicians and depressed
patients from the consent form. If you
lower the risk of exposure to placebo,
then the apparent therapeutic effect
with the antidepressants and placebo
is greater.

These data from antidepressant clin-
ical trials are applicable to clinical
practice. First and foremost, it is criti-
cal to note that patients with mild to
moderate depression are prone to non-
specific therapeutic effects. The com-
ments made by Brown (15) regarding
the experience of patients assigned to
placebo are pertinent. He states: “The
capsule they receive is pharmacologi-
cally inert, but hardly inert with respect
to its symbolic value and its power as
a conditioned stimulus. In addition,
placebo-treated patients receive all the
components of the treatment situation
common to any treatment, i.e., a thor-
ough evaluation; an explanation for
distress; an expert healer: a plausible
treatment; a healer’s commitment, enthu-
siasm, and positive regard; an opportuni-
ty to verbalize their distress”.

Indeed, Frank has argued that these
elements of the treatment situation are
the active ingredients of all the psycho-
therapies (16). Since antidepressant

clinical trials involve extensive evalua-
tions, long visits, many experts and
“new and exotic treatments”, it is not
surprising that, under such conditions,
the differences between active treat-
ments and inactive treatments includ-
ing sham acupuncture and placebo
are, at best, small.

Although considerable attention has
been paid to the magnitude of placebo
response in depression and the small
antidepressant-placebo differences, this
phenomenon is not unique to depres-
sive disorders. Illnesses that are chron-
ic, have a fluctuating course and are
associated with subjective distress are
prone to placebo response. The follow-
ing are some disorders that show the
same pattern as depression.

Among patients with irritable bowel
syndrome, treatment response occurs
in 56% of cases, whereas the response
rate to placebo is 46% (17). Thirty-six
percent of patients with ulcerative coli-
tis experience a therapeutic response
with 5-aminosalicylic acid, whereas the
response rate among those assigned to
placebo is 20% (18).

A therapeutic response to one of six
different anti-hypertensive agents was
observed in 58% of patients with hyper-
tension, while the response rate with
placebo was 30% (19). The magnitude
of change in one-second forced expira-
tory volume was 7% with bronchodila-
tors compared to 4% with placebo (20).

In patients with osteoarthritis, the
frequency of therapeutic response
measured after arthroscopic lavage
and debridement is lower than with
sham procedures (21). Parkinson’s dis-
ease patients are also prone to placebo
response: the reduction of symptoms
with selegiline is 12%, while that with
placebo is 10% (22).

Lastly, non-pharmacological somat-
ic treatments for depression such as
ECT and vagal nerve stimulation
(VNS), under controlled clinical trial
conditions, also show the same pat-
tern. For example, sham ECT can
result in 30% of severely depressed
patients experiencing a therapeutic
effect (23). Similarly, the implant of an
“inactive” VNS pacemaker results in a
10% treatment response, while the
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response rate to “active” VNS is 15%
among patients with chronic and treat-
ment resistant depression (24).

These data clearly suggest that a
high magnitude of placebo response is
not unique to depressed patients, but
inherent in an experimental paradigm.
Thirty years ago, Quitkin et al (25) not-
ed that the placebo response has an
early onset and a fluctuating course, and
it was assumed that depressed patients
who respond to placebo relapse quickly
back into depression. However, there is
now evidence that, once patients re-
spond to placebo, they remain well for
a considerable period of time.

In a select sample of nine antidepres-
sant trials, depressed patients who re-
sponded to either the investigational
antidepressant or placebo during the
double-blind trial continued on the same
treatment assignment for six months or
longer (26). Seventy-nine percent (333/
420) of the depressed patients assigned
to placebo did not relapse, compared to
93% (1074/1154) of the depressed pa-
tients assigned to antidepressants. In
other words, four out of five depressed
patients who improved with placebo
remained well without relapse for six
months or longer.

Mayberg et al (27) noted that clini-
cal improvement with either fluoxetine
or placebo was associated with cere-
bral glucose metabolism increases in
depressed patients. Such a potential
biological basis for placebo response is
further supported by similar studies in
pain and Parkinson’s disease (28).

In summary, depressed patients are
prone to non-specific treatment effects,
in particular when receiving placebo.
Expectations by both patients and
clinicians play a significant role in the
magnitude of treatment effects in
depression clinical trials. Once set, pla-
cebo response tends to persist and
there are sufficient data to suggest that
this is associated to changes in brain
glucose metabolism.

THE IMPACT OF REGULATORY
DECISIONS

The decisions of the FDA have
strongly influenced what has happen-

ed to the design and execution of anti-
depressant trials in the past three dec-
ades. It is important to note that some
of these decisions were taken by the
regulators based on their assessment of
prevailing wisdom and knowledge.
Their ultimate intent was to reassure
themselves and the public that phar-
maceutical companies must demon-
strate that their antidepressant is con-
sistently superior to placebo before the
drug is approved for marketing. This is
part of the public health mandate being
enforced by the FDA.

Although many of these regulatory
decisions have a major impact on the
design, execution and interpretation of
antidepressant clinical trials, this fact is
not well understood. As an illustration,
although the concept of therapeutic
response is easy to grasp, the FDA staff
has never accepted this as a valid meth-
od. Actually, the counting of the number
of depressed patients who responded
versus those who did not was aban-
doned by the FDA after the approval of
the antidepressant amitriptyline (29).

The rationale is as follows. A single
measure may focus on factors that are
not related to the specific disorder. As
an example, opiates may produce a
sense of well-being and “be therapeutic”
globally for patients with malignancies,
but they have little or no effect on the
disease itself. Thus, the documentation
of the impact of a drug on a disorder
such as depression, as defined by the
prevailing wisdom (in this instance,
that of the DSM-III), requires a syndro-
mal improvement, rather than a global
feeling of well-being.

Hence, the FDA has considered
rating scales such as the Hamilton
Depression Rating Scale (HAM-D) (4)
or the Montgomery-Asberg Depres-
sion Rating Scale (MADRS) (30) as
surrogate markers to indicate a syndro-
mal improvement for clinical depression.
Interestingly, the FDA has accepted
that the total score on these scales (that
leads to a single number) is a valid
method to assess improvement.

Not surprisingly, the variability pro-
duced in an antidepressant clinical trial
is inherently influenced by this key de-
cision. Specifically, the Clinical Global

Impression (CGI) score can only be
between 1 and 7, a rather narrow range,
while the maximum total score for the
HAM-D can be as high as 54 and as
low as 0, and the maximum total score
for the MADRS can be as high as 60
and as low as 0. This potential scatter
has been seen by the FDA staff as an
advantage in reducing the odds of a
false positive result. However, not sur-
prisingly, the use of CGI almost always
leads to a better antidepressant-placebo
separation.

Besides using that conservative out-
come method, FDA also adopts very
stringent criteria for data analyses. The
FDA staff has considered the last obser-
vation carried forward (LOCF) method
of analysis as the optimal one. In this
model, if a depressed patient quits par-
ticipating in a trial, the last known total
HAM-D or MADRS score is replicated
for the rest of the measurement points.
Since the onset of response to placebo
is early (31) and response to antidepres-
sants occurs later, this acts to minimize
antidepressant-placebo differences.

The FDA has recently accepted the
concept of mixed-effect model repeat-
ed measure (MMRM) analysis, which
consists of substituting missing data
with a computational statistical model
based on the overall pattern of the out-
come measures. Although this method
may be better than the LOCF (not prov-
en yet), it is still mired in statistical con-
cepts and not easily translated for inter-
pretation, and certainly is not designed
to favor outcome with antidepressants.

To complicate matters further, the
European Medicines Agency (EMA)
uses alternate models in evaluating
new antidepressants. For example, it
requires a relapse prevention model, in
which depressed patients are treated
with the new antidepressant and only
those who respond to it are random-
ized into an experimental paradigm. In
a double-blind manner, a segment of
the responders continue to be assigned
to the new antidepressant and another
segment to placebo. Depressed patients
are followed for approximately six
months and the numbers of patients
relapsing into another depressive epi-
sode testify to the effectiveness of the
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new antidepressant compared to place-
bo. As a rule, the differences between
the two groups are larger than in the
acute, parallel design models. For ex-
ample, Geddes et al (32) showed that
the relapse rate using this model was
41% for depressed patients assigned to
placebo compared to 18% for those
assigned to antidepressants.

The FDA does not accept such mod-
els to approve a new antidepressant and
thus pharmaceutical companies are
forced to come up with multiple models
that are not complementary and leave
both the clinician and the researcher
confused, making it difficult to transfer
common sense ideas into clinical prac-
tice. Such a conundrum can be used in a
masterly way by marketers or be cyni-
cally dismissed as a marketing ploy.

This major hobbling of antidepres-
sant clinical trials and the fact that the
results of these trials need to be inter-
preted with caution is neither appreci-
ated nor heeded by researchers or clini-
cians (10), nor by the media, which
need sensational stories (11).

As these data about the weaknesses
of the double-blind placebo-controlled
antidepressant trials were gathered,
several attempts have been made to
address this situation. As noticed in a
recent review (33), the best way to
show antidepressant-placebo differ-
ences is to reduce the number of inves-
tigative sites, say to ten to twelve. This
fact is currently ignored, as most multi-
center pharmaceutical industry antide-
pressant trials include an average of 60
sites, some studies going to 120 sites
worldwide.

Another major factor, as we empha-
sized, is the placebo risk exposure.
Simply put, a two treatment option
(with a placebo risk of 50%) has the
best chance of keeping placebo re-
sponse to a minimum. However, most
contemporary antidepressant clinical
trials have a minimum of three treat-
ment arms, with a considerable num-
ber having four or more. This ap-
proach is significantly influenced by
regulatory agencies such as the FDA.
Specifically, the FDA requires that tri-
als attempt to show a dose-response
relationship for new antidepressants.

In other words, it requests the use of
doses of the new antidepressant that
may not be effective, so that the mini-
mum effective dose can be identified.
For example, a dose of 10 mg of fluoxe-
tine has to be consistently shown not
to be superior to placebo, so that FDA
staff can consider the next higher dose
being the possibly lowest effective one.
Thus, several studies are conducted in
futility that simply make the results of
antidepressant trials look worse than
they are. In this context, it is important
to note that no clear dose-response
relationship has been established to
date for most of new antidepressants.

Another regulatory burden, although
not universally required by the FDA, is
the use of an active control – i.e., an
approved antidepressant such as fluox-
etine – to show what is technically
termed “assay sensitivity”. Such a para-
digm is not only likely to increase the
magnitude of placebo response, as the
placebo exposure risk goes down, but
also leads to many trials showing that
the active comparator is not superior to
placebo, adding more confusion.

The original concept (5) that more
severely depressed patients respond
better to antidepressants, whereas less
severely depressed patients tend to
respond to placebo, has held true in
recent antidepressant trials (34,35).
However, the implementation of this
principle has not yielded any better
results. Attempts at including patients
who have a higher score on rating
scales such as the HAM-D prospec-
tively and prior to randomization has
simply led to a greater magnitude of
placebo response, although the factors
behind such a phenomenon remain
elusive (36).

Indeed, among the seven antide-
pressant trials where the severity of
depression at baseline using HAM-D-
17 was set at a score of 14 or higher,
the magnitude of symptom reduction
with placebo was 28.2%, while among
the ten antidepressant trials where the
threshold was set at 20, the magnitude
of symptom reduction with placebo
was 35.7%. Among the twenty antide-
pressant trials where the requested
severity of depression at baseline using

HAM-D-21 was 18 or higher, the mag-
nitude of symptom reduction with pla-
cebo was 27.1%, while among the
fourteen antidepressant trials where
the threshold was set at 20, the magni-
tude of symptom reduction with place-
bo was 34.2%. These data raise the
concern that forcing a higher pre-
randomization severity may simply
not work.

In this context, we have observed
that using the longer version of HAM-
D (21 items) results in a 60% increase
in the antidepressant-placebo differ-
ence. Such a pattern has persisted over
the past twenty-five years. It is possible
that this version of HAM-D captures
improvement in a larger group of
depressive symptoms. Indeed, HAM-
D-21 symptoms include diurnal varia-
tion in mood, paranoia and sense of
hopelessness, reflecting additional
dimensions of depression that may
be more sensitive to antidepressant
effects.

An alternative explanation of the
high rate of placebo response when
more severe patients are included may
be that the investigative site staff rate
patients as being more depressed than
they actually are for commercial gain
(38). However, attempts at having the
patients evaluated by clinicians who
do not stand to gain commercially by
inflating the scores of rating scales, via
videos or audiotapes, have not yielded
the expected decrease in the magni-
tude of placebo response. Actually,
they have produced an increase in that
response and lower antidepressant-
placebo differences (39,40).

In summary, given the constraints
enforced by the regulators and the
inability to control for multiple factors
that may influence antidepressant clin-
ical trial outcomes, it is more realistic
to set up low expectations. In this con-
text, a recent report by Gibertini et al
(41) provides a useful model. These
investigators analyzed the data from
81 monoaminergic antidepressant tri-
als conducted in the past three dec-
ades, submitted to the FDA for the
approval of fifteen antidepressants.
They found an effect size of 0.30, which
is considered modest.
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This finding translates into the
design of a prospective antidepres-
sant trial as follows. This trial should
compare a known effective dose of
the test antidepressant to placebo
(50% placebo risk), a two treatment
option. Each treatment arm should
consist of a minimum of 120 depressed
patients and should be implemented at
a maximum of twelve investigative
sites. A specific successful example of
the application of these principles has
been the relatively quick and easy
approval of vilazodone, based on two
out of two positive trials (42).

In this context, it is important to
note that clinical trials of medications
for other common disorders, such as
hypertension (43), asthma (44) and
diabetes (45), have produced similar
effect sizes, although attracting much
less attention and criticism.

CONCLUSIONS

Patients with a major depressive epi-
sode as defined by DSM-III, DSM-IV
and DSM-5 are significantly prone to
non-specific treatment effects. This
applies to both industry and non-
industry clinical trials. It is important
to note that the high magnitude of
response to placebo is not unique to
depression, but common to other
chronic illness associated with subjec-
tive distress. Increasing the blinding of
clinicians conducting the antidepres-
sant clinical trial may not result in a
decrease in the magnitude of placebo
response nor an increase in the magni-
tude of antidepressant response. In
fact, it is likely to do just the opposite.

Drug development regulators such
as the FDA and the EMA have a signif-
icant, albeit underappreciated, role in
how modern antidepressant clinical
trials are designed and conducted. Be-
cause of their concern about possible
false positive results, these regulators
require trials that may not have the
best design and conduct. Interpreta-
tion of data from such trials is difficult
and confusing.

Although there are known factors
that may influence the outcome of anti-

depressant trials, taking these factors
into account is not easy and is not rou-
tinely done. Attempts by researchers to
select patients independently from site
clinicians by video- or audiotaping
have not yielded promising results.

The effect size of current antidepres-
sant trials that include patients with
major depressive episode is approxi-
mately 0.30 (modest), and this fact
needs to be heeded for future antide-
pressant trials.
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COMMENTARIES

Clinical trial methodology and drug-placebo
differences
IRVING KIRSCH

Harvard Medical School, Beth Israel Deaconess

Medical Center, Boston, MA, USA

As Khan and Brown (1) correctly
note, the magnitude of the placebo
response in antidepressant trials has
increased over the years. But it is not
only the placebo response that has
increased. So too has the response to
antidepressants, a fact that has been
widely ignored. In the Walsh et al
meta-analysis (2), the correlation be-
tween the placebo response and year
of publication was r 5 .45; that be-
tween the response to selective sero-
tonin reuptake inhibitors (SSRIs) and
year of publication was r 5 .47, and
the difference between the two re-
mained relatively constant.

What might account for the finding
that the response to both placebo and
antidepressants has increased over
the years? One thing that it points to
is that the drug effect and the placebo
effect are probably additive. That is,
the response to antidepressants com-
prises the effect of the drug and the
response to placebo, so that when the
placebo effect increases, so too does
the response to the drug (3). What,
then, is responsible for the increase in
antidepressant and placebo responses
over the years? It cannot be due to
decreased baseline severity in more
recent trials, because pharmaceutical
companies abandoned including mild-
ly and moderately depressed patients
in efficacy trials after finding that these
patients did not benefit beyond place-
bo (4). A more likely explanation is
that marketing has led to increased
public perception that antidepressants
are effective, thus enhancing the place-
bo effect, and because the placebo ef-
fect is a component of the drug res-
ponse, the latter also increased.

As Khan and Brown note, “if you
lower the risk of exposure to placebo,

then the apparent therapeutic effect
with the antidepressants and placebo
is greater”. Once again, these data
suggest additivity. Increasing expec-
tancy of getting a drug rather than a
placebo increases the response to the
drug and the placebo (5-7).

According to Khan and Brown,
the last observation carried forward
(LOCF) method acts to minimize anti-
depressant-placebo differences. My col-
leagues and I made the same assump-
tion when conducting our first meta-
analysis of the trial data submitted to
the U.S. Food and Drug Administration
(FDA) (8). However, the data proved
us wrong. LOCF analyses indicated
greater drug-placebo differences than
did the observed cases method, in
which dropouts were excluded from
the analyses.

Caution is needed when drawing
conclusions from data indicating that
higher baseline scores are associated
with greater improvement in both
drug and placebo arms. This is exactly
what would be expected based on the
statistical artifact of regression toward
the mean. It is a very substantial effect
that is often ignored. Elsewhere I
have shown that when difference
scores between two random variables
are correlated with the score on one
of them, the resulting correlation is
about r 5 .70 (9). This is the chance
standard against which one might
judge an association between baseline
severity and improvement scores.

Finally, a note on the “quick and
easy approval” of vilazodone by the
FDA is needed. Trovis Pharmaceuticals
submitted seven clinical trials to the
FDA. The first five showed negative
results. However, in one of these, the
company noted a non-significant trend
toward superiority of vilazodone over
placebo on the Montgomery-Asberg
Depression Rating Scale (MADRS),
but not on the Hamilton Rating Scale
for Depression (HAM-D), which had

been used in previous antidepressant
approvals as the primary outcome for
assessing efficacy. Trovis Pharmaceuti-
cals was then allowed to designate the
MADRS instead of the HAM-D as the
primary outcome measure for what
were subsequently considered the two
pivotal trials. The difference between
vilazodone and placebo on the HAM-D
improvement was only 1.69 points on
the two “pivotal” trials and, considering
all seven trials, it was only 1.01. The
FDA approved labeling states that “the
efficacy of VIIBRYD was established in
two 8-week, randomized, double-blind,
placebo-controlled trials”, but makes no
mention of the five negative trials. In an
internal memo dated May 4, 1998, P.
Leber, writing in his capacity as Direc-
tor of the FDA Division of Neurophar-
macological Drug Products, stated his
opinion that “labeling that selectively
describes positive studies and excludes
mention of negative ones can be view-
ed as being potentially ‘false and mis-
leading’” (10, p. 11).

Despite these minor qualifications,
the points made by Khan and Brown
are well taken. Drug-placebo differences
are small in efficacy trials, and most of
the response to antidepressants seems
due to expectancy.

References

1. Khan A, Brown WA. Antidepressants
versus placebo in major depression: an
overview. World Psychiatry 2015;14:294-
300.

2. Walsh BT, Seidman SN, Sysko R et al. Pla-
cebo response in studies of major depres-
sion: variable, substantial, and growing.
JAMA 2002;287:1840-7.

3. Kirsch I. Are drug and placebo effects in
depression additive? Biol Psychiatry 2000;
47:733-5.

4. Kirsch I, Deacon BJ, Huedo-Medina TB
et al. Initial severity and antidepressant
benefits: a meta-analysis of data submit-
ted to the Food and Drug Administration.
PLoS Med 2008;5:e45.

5. Sinyor M, Levitt AJ, Cheung AH et al.
Does inclusion of a placebo arm influence

301



response to active antidepressant treat-
ment in randomized controlled trials?
Results from pooled and meta-analyses.
J Clin Psychiatry 2010;71:270-9.

6. Rutherford BR, Sneed JR, Roose SP.
Does study design influence outcome?
Psychother Psychosom 2009;78:172-81.

7. Sneed JR, Rutherford BR, Rindskopf D
et al. Design makes a difference: a meta-
analysis of antidepressant response rates
in placebo-controlled versus comparator

trials in late-life depression. Am J Geriatr
Psychiatry 2008;16:65-73.

8. Kirsch I, Moore TJ, Scoboria A et al. The
emperor’s new drugs: an analysis of anti-
depressant medication data submitted to
the U.S. Food and Drug Administration.
Prev Treat 2002;5:23.

9. Kirsch I. The placebo effect revisited: les-
sons learned to date. Complement Ther
Med 2013;21:102-4.

10. Leber P. Approvable action on Forrest
Laboratories, Inc. NDA 20-822 Celexa
(citalopram HBr) for the management of
depression. Memorandum. Washington:
Department of Health and Human Serv-
ices, Public Health Service, Food and
Drug Administration, Center for Drug
Evaluation and Research, 1998.

DOI 10.1002/wps.20242

Antidepressants: misnamed and misrepresented
JOANNA MONCRIEFF

Department of Mental Health Sciences, University

College London, London, UK

Modern evidence reveals that there
is little difference between antidepres-
sants and placebo for the treatment of
depression. This is the message of
Khan and Brown’s review (1) of anti-
depressant research. In fact, older
studies came to the same conclusion.
In 1969, the authors of a comprehen-
sive review commissioned by the U.S.
National Institute of Mental Health
concluded that “in well-designed stud-
ies, the differences between the effec-
tiveness of antidepressant drugs and
placebo are not impressive” (2, p. 19).

Problems with the evidence for an-
tidepressants go even deeper than Khan
and Brown suggest, however. Not only
does this evidence show that these
drugs are little different from placebo,
but also that there are no grounds to
believe they have specific effects that
would justify their classification as
“antidepressants”.

Like other drugs used for mental
health problems, drugs classed as an-
tidepressants are psychoactive sub-
stances. Psychoactive substances are
drugs that enter the brain and by doing
so modify normal thoughts, emotions
and behaviours. Recreational drugs have
psychoactive properties that some peo-
ple find pleasant or exciting, but other
drugs – including antipsychotics, anti-
convulsants and antidepressants – have
psychoactive effects that are less ap-
pealing. The psychoactive effects of in-

dividual antidepressants vary in strength
and character, with the effects of some,
such as the selective serotonin reuptake
inhibitors (SSRIs), being weak and sub-
tle, whereas the effects of others are
more profound (e.g., the tricyclics).

The fact that antidepressants are psy-
choactive substances has major im-
plications for the interpretation of
placebo-controlled trials. Firstly, the
use of a psychoactive substance will
inevitably impact on the experiences
and emotions captured by depression
rating scales. The sedative effects of
antidepressants, such as the tricyclics
and newer drugs like mirtazapine, for
example, are likely to reduce the degree
of agitation, anxiety and insomnia ex-
perienced by people with depression.
These symptoms feature strongly in
measurement scales. Changes in sleep
alone can account for up to 6 points
on the Hamilton Rating Scale for
Depression, for example, whereas typi-
cal antidepressant-placebo differences
are around 2 to 3 points (3,4). More-
over, psychoactive effects may impact
in varied ways on thoughts.

Secondly, the psychoactive effects
of antidepressants, along with the
physical modifications they produce
(both commonly referred to as “side
effects”, although this is misleading
since an independent, therapeutic effect
has not been established), will infringe
the double blind design. Some of the
participants allocated to the active drug
will be able to detect that they have
received the real drug because of the
physical or mental changes the drug

produces, especially since they are pro-
vided with detailed information on pos-
sible side effects. Thus, it has been
shown in many placebo-controlled tri-
als of drugs used for mental health
problems that participants can guess
what they have received better than
chance (5). In this situation, people
allocated to the active drug are likely
to have enhanced expectations of the
effectiveness of therapy, and people
who suspect they are taking placebo
may have unduly negative expecta-
tions. Both of these factors may create
or exaggerate a difference between
antidepressants and placebo.

Unless the psychoactive effects of
antidepressants are somehow discount-
ed, differences between antidepressants
and placebo cannot be interpreted as
providing evidence that those drugs
have a specific “antidepressant” effect.
Indeed, it transpires that most drugs
with psychoactive effects – including
many antipsychotics, benzodiazepines,
stimulants, buspirone and opiates (6) –
produce the same changes as so-called
antidepressants in randomized trials
in people diagnosed with depression.
Moreover, antidepressants themselves
come from a wide array of chemical
classes, and produce diverse pharma-
cological effects. Unsurprisingly, it
seems that the experience of taking
some sort of mind-altering substance
produces a slightly different result from
taking an inert placebo, when you at-
tempt to measure people’s thoughts
and feelings (7,8).

If we accept this model, we need to
ask whether the psychoactive effects
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that antidepressants or other drugs
produce might logically be useful in
people with depression. There may, for
example, be a role for temporary use of
drugs with sedative properties to man-
age insomnia, anxiety and agitation in
people who experience these symp-
toms, balancing proper evidence of
benefits against adverse effects, includ-
ing risks of dependence.

There has been some debate as to
whether the SSRIs and related antide-
pressants produce a state of emotional
suppression or disengagement. Anti-
psychotics are well known for dulling
emotions, but the effects of SSRIs are
likely to be more subtle. Evidence
from converging sources now suggests
that SSRIs and other newer antide-
pressants do have this property, and
that it is associated with recognized
side effects, such as loss of libido and
sexual impairment (9-11). Many peo-
ple dislike this state of emotional
numbing but, in theory, some may find
it useful to manage an intense emotion-
al crisis. Again, we need evidence to
explore whether this particular effect
produces any tangible improvement in
people suffering from depression, and
whether people find it acceptable or not.

For decades now people have been
told that depression is a chemical
imbalance and that antidepressants
work by correcting that imbalance.
This view is not supported by evi-
dence, and is misleading as to the
nature and effects of antidepressant
drugs. We need to recognize that anti-
depressants are psychoactive substan-
ces, we need more data on the nature
of the varied psychoactive effects they
produce, and we need to explore
whether giving drugs that produce an
artificially altered emotional state is a
useful and acceptable intervention for
people with depression.
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Antidepressant or antidepressant plus placebo effect?
STUART A. MONTGOMERY

Imperial College School of Medicine, University of

London, London, UK

Since the first observations of the
therapeutic effect of imipramine, an
extensive armamentarium of effective
antidepressant medications has been
developed, but the level of efficacy
achieved appears to be considerably
less today than might have been pre-
dicted from the discoveries of more
than 40 years ago. Public opinion is
currently suspicious as to the value of
antidepressants in treating depressive
illness. Khan and Brown’s (1) thought-
ful elucidation of possible factors in-
volved helps to clarify if there has been
a change in the way studies to establish

efficacy are conducted, a change in the
patients coming forward for treatment,
and whether we should change our
expectations on treatment efficacy.

The rise in the response to placebo
reported in clinical studies, which cer-
tainly makes the demonstration of
efficacy more difficult, has been at-
tributed by some to pressure from the
pharmaceutical industry to find a re-
warding outcome in efficacy studies.
The comparison of Khan et al (2) of
the symptom reduction data reported
in non-pharmaceutical industry stud-
ies with the data submitted by phar-
maceutical companies to the U.S. Food
and Drug Administration (FDA) finds
few substantive differences. Differences
in assessments between the two data-

sets appear to be related to size rather
than direction, and when the non-
pharmaceutical investigators were un-
aware of the study design the assess-
ments came even closer to those of the
FDA data. Industry-sponsored studies
submitted for regulatory approval are
designed in discussion with the regula-
tory authorities and have to meet their
strict criteria; the similarity of the data
from the two sources is reassuring.

Clinicians recognize the powerful
contribution of placebo response in
depression as in many other condi-
tions. The task of distinguishing the
pharmacological from the placebo re-
sponse has become more difficult
over the years, as the proliferation in
regulatory requirements to address
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efficacy, safety issues, particular pa-
tient groups, integrity of the study
population, etc. has led to an increase
in complexity of study design. The as-
sessments now required to address all
these aspects of treatment take con-
siderable amounts of time to com-
plete, and the therapeutic benefit of
time spent with the patient is well rec-
ognized: an increase in the placebo
response and a decrease in the sepa-
ration of active medication from pla-
cebo is to be expected. We should
remember that efficacy studies in psy-
chiatry use a combination treatment
paradigm: putative antidepressant plus
placebo effect vs. placebo.

Khan and Brown (1) rightly point
to the need for a reappraisal of the re-
sponse measures used in determin-
ing efficacy. The bar to declaring
efficacy differs between the U.S. and
the European Union. In the European
Union, efficacy has to be not merely
established but also shown to be clini-
cally relevant and found in placebo-
controlled studies to persist in long-
term treatment. Long-term treatment
studies tend to be more consistently
significant than short-term studies in
demonstrating efficacy. Khan and
Brown refer to their meta-analysis of
response in continuation treatment
(3), on the basis of which they consid-
er that response on placebo is persis-
tent. However, the methodology was
flawed in that discontinuations from
causes such as administrative drop-
outs or dropouts from side effects were
censored and not taken into account. In
a more specific study, response to place-
bo was not found to be persistent (4).

It has to be remembered that the
efficacy of antidepressants was origi-
nally established in depressed patients,
often hospitalized, with clear and rela-
tively severe symptoms. As could be
expected, on the basis of this success,
the use of those and subsequent anti-
depressants has been extended to a
much wider patient population suffer-
ing from a broader range of severity of
illness. Antidepressants appear to be
less effective or ineffective in patients
with mild depression, and the global
assessment of the efficacy of antide-
pressants would be diminished by the
inclusion of this patient group. There
is also a risk that, instead of identifying
those patients who would best benefit
from antidepressant treatment, under
the pressure of the therapeutic impera-
tive, some members of the “worried
well” group receive the diagnosis of
depressive illness rather than appro-
priate reassurance. This group has a
high placebo response and should not
be included in efficacy studies. The
possible inclusion of large numbers of
the worried well or of mild depression
in U.S. clinical efficacy studies may
have contributed to the increased diffi-
culty in demonstrating efficacy of an
antidepressant compared to placebo
over the years. We would do well to
heed the warning of the past chairman
of the DSM-IV task force, in relation
to the developments in DSM-5, that
mild major depression is not major,
not depression and not a disorder (5).

In the present climate, where both
regulatory authorities under pressure
from politicians and institutional re-
view bodies require extra scales and

restrictions, it is difficult to design a
study which will allow the drug to
show efficacy. Candidate antidepres-
sants now need to be more effective
in order to separate from placebo in a
population with a higher placebo re-
sponse. Studies carried out in an as-
say sensitive population cannot be
compared with those carried out in
a population with a high placebo re-
sponse rate, and comparison of earli-
er and current studies is invalid. We
should emphasize the success of the
effect size achieved in current studies
of antidepressants (0.31-0.33), which
lies in the same range as many accept-
ed treatments in general medicine.
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Factors contributing to the increasing placebo
response in antidepressant trials
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In their interesting paper, Khan and
Brown (1) sought to summarize the
factors contributing to the trend of

continuously decreasing drug-placebo
differences in antidepressant random-

ized controlled trials (RCTs) (2). This

trend conveys the impression that the

newer marketed antidepressants are

less efficacious than the older ones, or

even that the older and well-established

antidepressants have lost efficacy over

time. Thus, recognizing the methodo-

logical reasons for the decline in anti-

depressant-placebo separation within

RCTs is highly relevant in order to

appraise the clinical value of an anti-

depressant for psychiatric routine
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care. This is especially meaningful

with regard to newly developed and

newly introduced antidepressants.
In our opinion, the constant increase

in placebo response over the last dec-
ades is the main factor accounting for
the mitigation of the drug-placebo dif-
ferences in antidepressant RCTs. Due
to the larger symptom improvement of
study participants randomized to place-
bo, it is much more difficult for an anti-
depressant to outperform placebo at a
statistically significant level. This could
be the beginning of an ominous cas-
cade. The diminishing drug-placebo
contrast leads to a higher probability
of so-called inconclusive or even nega-
tive trials. As a consequence, the risk
for a newly developed compound to
fail the market approval because of
negative phase III studies increases. As
such late failure is associated with
enormous costs for the pharmaceutical
industry, this could result in a slow-
down of research efforts for new anti-
depressant agents.

An often cited reason for the con-
tinuously increasing placebo response
is the fact that placebo administration
represents in itself a non-specific treat-
ment (3). Study participants in the
placebo groups of RCTs receive enor-
mous clinical attention. Indeed, paral-
lel to the raising placebo response in
RCTs, the requirements concerning
the accomplishment of RCTs have
become more stringent, for instance
through the need of an increasingly
closer monitoring of participants (4).
The intensive contact with the clinical
staff can produce positive effects in
terms of symptom improvement, par-
ticularly in not severely ill participants,
who are nowadays increasingly includ-
ed in RCTs, because the enrollment
of more severely ill patients is often not
possible due to ethical concerns (a phe-
nomenon called “baseline inflation”).

Another element contributing to the
magnitude of placebo response in RCTs
is the hope of participants in the place-
bo groups to receive an active, effica-
cious treatment (a phenomenon called
“hope induction” or “expectation bias”).
A number of systematic evaluations
corroborate this assumption: the more

study arms an RCT comprised (i.e., the
lower the probability to receive place-
bo), the higher was the placebo re-
sponse. On the other hand, the highest
antidepressant response was found in
direct drug comparisons (head-to-head
trials), where participants were certain
to receive active drug treatment (5).

Furthermore, in many antidepres-
sant RCTs, the enrolled subjects are
not representative of clinical practice,
in which a number of depressive pa-
tients suffer from severe comorbidities
or suicidal ideation. Exactly those se-
verely ill patients who are excluded
from RCTs might particularly benefit
from antidepressant pharmacotherapy.
However, it must be noted that, in
some analyses, a higher symptom se-
verity at baseline was associated with a
higher placebo response (6), a pheno-
menon which is not fully understood
as yet.

There is a large body of evidence
suggesting that clinical studies carried
out in the U.S. are characterized by a
larger placebo response compared to
non-U.S. trials. This phenomenon could
be observed, to provide a recent exam-
ple, in RCTs of vortioxetine (7). The
inclusion of so-called professional re-
search participants in U.S. studies may
account for this finding. These subjects
are mainly recruited by advertisements,
and their motivation is often the pros-
pect for free medication or other finan-
cial compensation. Therefore, they often
aim to please the investigators in order
to be invited again for participation in a
clinical study.

It appears meaningful to empha-
size that the drug-placebo contrast in
long-term, relapse-prevention studies
is usually higher compared to acute-
phase trials (8). Interestingly, in a dou-
ble-blind, long-term citalopram RCT, re-
sponders to acute-phase treatment
were randomized to either placebo or
continuing citalopram, while placebo
responders of the acute phase contin-
ued the placebo administration under
double-blind conditions. Both placebo
responders and citalopram responders
receiving placebo in the long-term study
exhibited a higher relapse rate com-
pared to the participants in the citalo-
pram continuation arm (9), suggesting

that the underlying biological abnor-
mality is not sensitive to placebo.

In summary, the reasons contribut-
ing to the raising placebo response
over time and the subsequent decreas-
ing drug-placebo separation should
be critically considered in the inter-
pretation of antidepressant clinical
trial results. Expectation bias and
increased clinical attention are often
called “unspecific effects” of placebo
administration, and these effects are
not present in routine clinical care
(10). Therefore, it can be assumed that
the effectiveness of an antidepressant
in the routine care is higher than the
antidepressant-placebo difference of
RCTs indicates. The increase over time
of placebo response should also be
considered in meta-analyses (11), in
which data are pooled from trials car-
ried out in different periods.
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Time to abandon placebo control in pivotal phase III
trials?
JOHN R. GEDDES, ANDREA CIPRIANI
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Randomized controlled trials are the
best way of testing therapeutic products
to determine if they perform as ex-
pected and actually make a difference
in treating a specific disease. Once pre-
liminary evidence from phase II stud-
ies reveals that a treatment is probably
effective, phase III trials are carried
out to fully examine the risk/benefit
profile of an experimental drug in a
broader population over a longer peri-
od of time.

Hundreds of potential therapies are
generated in laboratories, but only very
few survive the early development
stage and reach the point of human
testing (1). There are many obstacles
to the development of new treatments
and the production of reliable evi-
dence. These include the length of time
and high financial cost involved in
conducting clinical trials, the regulatory
requirements for studies involving hu-
man subjects, and the difficulties in re-
cruiting the appropriate patient popula-
tion. Antidepressant trials are a good
example of how difficult is to innovate
in psychopharmacology, and Khan and
Brown (2) discuss this issue focusing
on the place of placebo-controlled stu-
dies in major depression.

A truly novel antidepressant has not
been introduced for 30 years. Among
multiple potential explanations, the
positive impact that selective serotonin
reuptake inhibitors (SSRIs) have had
on clinicians and researchers may have
played a key role. Notwithstanding

the success of the SSRIs, however,
pharmacological treatment for depres-
sion remains far from being optimal.
Key challenges in depression research
include the lack of objective markers
for diagnosing depression (which is still
largely based on subjective evaluation
even in DSM-5) and the fact that trials
of antidepressants are not primarily fo-
cused on answering the most impor-
tant clinical issues (i.e., comparative
effectiveness between interventions,
long-term outcomes).

In terms of study design, the use of
placebo is probably the most compel-
ling issue (3). The majority of clini-
cal trials in depression are placebo-
controlled, because regulators require
them for licensing approval (4). The rate
of placebo responders in these trials,
however, has added a layer of com-
plexity and difficulty to the process of
designing trials and interpreting results.
Placebo responders in antidepressant
trials have been increasing over time
since 1981 (5). How can this be explain-
ed? Either participants are becoming
more suggestible and/or placebo more
effective, or the increase in placebo
response must be artefactual.

In fact, the increasing placebo re-
sponse rate can at least partially be
explained by the phenomenon called
“inflation of baseline severity” (6). En-
try criteria for clinical trial participants
are based not only on the categorical
diagnosis, but also on the severity of
the illness. Usually, the minimum cri-
terion for enrolling an individual in an
antidepressant trial is a diagnosis of
major depressive disorder and a total
score greater than a pre-specified thresh-

old according to a standardized rating
scale. These measures of severity of de-
pressive symptoms, even if rated by
trained assessors, are subjective and
can be easily unconsciously manipu-
lated. Researchers always struggle to
find participants who meet the entry
criteria, are eligible for randomization
and are willing to accept randomiza-
tion in a trial in which they know
they may receive placebo. To recruit
to time and target, investigators may
tend to overemphasize some symp-
toms and give a higher score to some
of the items to reach the minimum
overall score on the rating scale and
get the patient into the study. As a
result, bias is introduced in the selec-
tion of participants (skewed distribu-
tion) and too mildly ill patients are
enrolled who are more likely to remit
“spontaneously”, which means to
respond to placebo. After their high
initial ratings, in fact, physicians be-
gin to rate the condition of patients
more accurately. The main conse-
quence of inflation of baseline severi-
ty is a large drop in the severity scores
between randomization and endpoint,
also in the mildly ill patients who remit
“spontaneously” without receiving any
active treatment, thus making the place-
bo appear more effective.

Innovation in psychopharmacology
is urgently needed not only in terms of
drug discovery and development, but
also in terms of the design of phase III
clinical trials. The need for compara-
tive effectiveness has been reported
and highlighted many times recently
(7). Therefore, the key question to
ask is whether we still routinely need
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to have placebo-controlled phase III
studies. It has been suggested that they
are needed in the field of depression be-
cause findings of equivalence between
a new drug and standard treatment are
not evidence of efficacy unless the new
drug is also significantly more effective
than placebo (8). This assay sensitivity
may be required in phase II studies, but
in phase III one could argue that the es-
sential question is whether a new treat-
ment is superior to existing therapies.

We now know that some antidepres-
sants are better than others and
that individual drugs can be ranked
according to their efficacy and accep-
tability profiles (9). Comparative effec-
tiveness research is a key element of
current efforts in health care reform
in Europe and also in the U.S. (10).
Prioritizing this kind of research in
the field of antidepressants presents a
methodological challenge. To improve
treatments and patient outcomes, we
need phase III trials with a superiority
design against an active comparator,
chosen among the most effective and
better tolerated treatments already a-
vailable on the market via a reliable
and transparent meta-analytical pro-
cess. This will set a more ambitious
and clinically meaningful target, and
will foster much-needed innovation in

psychopharmacology to developing
more effective interventions. It will also
be in line with the ethical requirements
of not exposing patients to placebo when
an effective treatment is available.

Despite the importance of creating
new therapies, investment in neurosci-
ence is no longer a top priority for phar-
maceutical industry. Drug discovery in
psychiatry is just too difficult for current
commercial models. It is time for aca-
demics to join forces with industry,
creating new models of drug discovery
(11) and driving innovation in the
methodology of drug development.
Abandoning the standard require-
ment for placebo control in pivotal
phase III trials, and setting more
ambitious targets for treatment ad-
vance, should be a bold first step.
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Khan and Brown’s comprehensive
overview (1) provides numerous op-
portunities for reflection on the role of
regulators, investigators, and patient
participants in the progressive rise of
the placebo response in major depres-
sive disorder (MDD). They rightfully
argue that the DSM-III and subsequent
iterations have led to an expansion of

the population meeting criteria for that
disorder, and that some of the patients
entering MDD trials may have ques-
tionable forms of this condition. This is
certainly consistent with our experi-
ence of independently interviewing
patients considered to meet criteria for
MDD by site investigators (2).

Khan and Brown also review the
robust evidence for investigators’ bias
influencing the magnitude of symptom
reduction across all treatments, includ-
ing placebo. Their arguments are consis-
tent with a review from our group (3),

which has shown smaller effect sizes in
antidepressant trials using active place-
bos compared to those observed in the
presumably less blinded trials with inert
placebo, and has pointed out that a
trial of quetiapine in bipolar depression
found no difference in efficacy between
active treatment and placebo in the
groups of patients reporting sedation as
an adverse event.

While I fully agree with Khan and
Brown’s views on the role of patient
participants and investigators in the rise
of placebo response in antidepressant
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trials, I differ on their perspectives on
the regulatory contributions to this
problem. In particular, they argue that
U.S. Food and Drug Administration
(FDA)’s decisions have, at times, nega-
tively influenced the design and execu-
tion of antidepressant trials in the past
three decades by using conservative
approaches to both design and analysis
of trials. I would argue the opposite: the
FDA, in my opinion, has shown a great
deal of openness to innovation and to
novel designs and methods, but we, as a
field, have justified our conservative
stances by using the anticipation of a
negative FDA response as a reason for
holding on to obsolete standard designs.
Let me offer a few examples.

Khan and Brown mention the regu-
latory burden of the required use of
an active control to establish assay sen-
sitivity, an approach shown to lead to
higher placebo response rates due to
expectations of increased odds of
receiving a form of active treatment (4).
As far as I can tell, this has never been a
regulatory requirement in adult MDD
trials (though often suggested), but it
became a popular approach among
sponsors with the goal of de-risking
investments in novel therapies of uncer-
tain efficacy. In fact, the FDA has ap-
proved vilazodone as an antidepressant
in the absence of any data involving an
active control (5).

Similarly, Khan and Brown state that
dose-response data are a regulatory re-
quirement that has led to inflated place-
bo response rates because of the expect-
ations of increased odds of receiving a
form of active treatment (4). Once again,
although the FDA likes dose-response
data in a submission, there is no official
requirement in phase III and, in fact,
vilazodone was approved based on two
studies that evaluated only one dose (5).

Khan and Brown also state that the
FDA staff has never accepted the con-
cept of therapeutic response as a valid
primary outcome and that the FDA
considers valid only the use of the
change in total scores of scales such as
the Hamilton Depression Rating Scale
(HAM-D) or the Montgomery-Asberg
Depression Rating Scale (MADRS) as
primary outcome measure. Once again,

sponsors have favored this approach
because of the greater sensitivity to
detect changes of a continuous measure
compared to a dichotomous measure,
but, in fact, the FDA has accepted pro-
posed registration studies using time to
response as the primary outcome.

Khan and Brown add that the FDA
does not accept, contrary to the Europe-
an Medicines Agency (EMA), random-
ized withdrawal study designs. Actually,
S. Borges and other colleagues from the
Division of Psychiatry Products of the
FDA usually include a post-marketing
requirement for such type of mainte-
nance studies in the initial approval, and
have in fact published a paper (6) strong-
ly endorsing this design as having good
sensitivity to detect signals with antide-
pressants. Indeed, lamotrigine was ap-
proved for maintenance treatment of
bipolar disorder by the FDA only based
on two relapse prevention trials (7), i.e.,
in the absence of acute treatment data.

Another example of using the anti-
cipation of a negative FDA response
as a reason for holding on to obsolete
standard designs is the fact that a
number of sponsors have often used
longer duration of trials “because the
FDA requires it”. On the contrary,
N.A. Khin and other colleagues from
the Division of Psychiatry Products of
the FDA (8) have shown in their
pooled analyses of 81 trials of antide-
pressants that 6-week trials had a
higher success rate than 8-week trials
(55% vs. 42%), and trials as short as
four weeks are considered acceptable
by the FDA.

Finally, adaptive designs have been
mentioned as critical innovations by
the FDA Director of Psychiatry Prod-
ucts at that time (9), and novel study
designs aimed at reducing the placebo
response, such as the sequential paral-
lel comparison design, have been used
in Phase II and Phase III antidepres-
sant trials (10), with FDA statisticians
having published on new methods to
analyze them (11).

While it is important to identify
factors that may have contributed to
rising placebo response in depression
trials, there is no evidence that the
regulatory agencies per se played any

role in this. On the contrary, we, as a
field, have justified our conservative
stances by using the anticipation of a
negative FDA response as a reason
for holding on to obsolete standard
designs and methodologies.
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The responsiveness of the different versions
of the Hamilton Depression Scale
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In clinical pharmacology, the evidence
proving that a drug has a therapeutic
effect in a specific medical condition
is based on two major elements: supe-
riority of the drug over placebo in
randomized clinical trials within the
medical condition under examination,
and a systematic relationship between
the dose of the drug and the magni-
tude of the response it elicits.

In their overview of antidepressants
versus placebo, Khan and Brown (1)
conclude that “no clear dose-response
relationship has been established to
date for most of the new antidepres-
sants”, while the superiority of the anti-
depressants over placebo in terms of ef-
fect size statistics is approximately 0.30,
a level they find “less than impressive”.

In their review of double-blind,
placebo-controlled trials of antide-
pressants conducted from 1981 to
2008, Khan et al (2) observed that the
Hamilton Depression Scale (HAM-
D) had been used as an outcome scale
in most of the trials. However, the
HAM-D was actually used in two dif-
ferent versions, the 21-item version
(HAM-D-21) and the 17-item version
(HAM-D-17). The HAM-D-21 was
used in one third of the trials and the
HAM-D-17 in two thirds. Unfortu-
nately, authors who use the HAM-D-
21 rarely provide information about
the results on the HAM-D-17. Khan
and Brown (1) highlight now that the
antidepressant-placebo difference seems
to be higher in HAM-D-21 trials com-
pared to the trials in which the HAM-
D-17 has been used as outcome mea-
sure. This is a tautological finding in so
far as the standard deviation of this dif-
ference is not available, which is the
case for most of the trials reviewed by
Khan et al (2).

Among the trials collected by Khan
et al (2) it is possible, however, to iden-
tify ten publications in which the six-
item HAM-D (HAM-D-6) is compared
to both HAM-D-17 and HAM-D-21,
or to HAM-D-28. The HAM-D-6 cov-
ers the core symptoms of depression:
depressed mood, work and interests,
guilt feelings, psychomotor retardation,
psychic anxiety, and general somatic
(fatigability). These six items have clini-
cal and psychometric validity (3). In
two of these ten trials, a dose-response
relationship was investigated. Fabre
et al (4) showed that sertraline was sig-
nificantly superior to placebo at all
three doses (50, 100, 200 mg daily)
when using HAM-D-6, but only at
50 mg daily when using HAM-D-17.
Liebowitz et al (5) showed that desven-
lafaxine was superior to placebo at
both 50 and 100 mg daily when using
HAM-D-6, but only at 50 mg daily
when using HAM-D-17.

An analysis of all placebo-controlled
trials of desvenlafaxine showed that
at doses of 200 or 400 mg daily the
effect size was negative during the first
week of treatment (superiority of pla-
cebo) when using HAM-D-17 but not
when using the HAM-D-6, implying
that the HAM-D-17 includes symp-
toms which might be side effects of
the drug (6). In placebo-controlled tri-
als of fluoxetine, over a dose range
from 20 to 60 mg daily, the effect size
using HAM-D-17 was approximately
0.30, but when using HAM-D-6 it was
approximately 0.40 (3). For escitalo-
pram, a dose of 10 mg daily obtained
an effect size of 0.38 mg using HAM-
D-6 and a dose of 20 mg daily gave an
effect size of 0.61 (3).

Over the past decade, the goal when
evaluating the effect of an antidepres-
sant has been the event of remission
rather than response (7). Remission in
major depression is defined as a mini-
mal level of the core symptoms of
depression (7). The syndrome reflected

by the HAM-D-6 is a unidimensional
measure for specific drug targets, and a
cut-off score below 5 indicates that the
individual symptoms of the scale are
only present to a very doubtful degree
(remission).

Khan and Brown (1) refer to the
Sequenced Treatment Alternatives to
Relieve Depression (STAR*D) as an
example of a poor response to citalo-
pram treatment. Indeed, when using
the conventional definition of remis-
sion (HAM-D-17 <8), only approxi-
mately 36% of the patients achieved
remission. However, when using a
HAM-D-6 score of <5 as the definition
of remission, approximately 45% of the
patients in that study achieved remis-
sion (p<0.001) (8).

From a statistical point of view,
failed trials are merely a consequence
of insufficient power, as the inability to
reject the null hypothesis is inherently
associated with low statistical power.
This has recently been illustrated in a
re-analysis of a failed study which had
used the HAM-D-17 to evaluate the
effect of erythropoietin as augmenta-
tion in patients with treatment-resistant
depression (9). By focusing on the
HAM-D-6, fewer patients are needed
to reject the null hypothesis.

Psychometrically, Khan and Brown
(1) correctly focus on the use of the
HAM-D-17 as the major factor for the
“less than impressive” effect size of
0.30 and the lack of a dose-response
relationship. However, their solution to
go for a larger HAM-D version (HAM-
D-21) is not justified. The solution is to
go for the brief, clinically and psycho-
metrically valid subscale (HAM-D-6).

The use of the HAM-D-6 as out-
come measure in placebo-controlled
clinical trials of antidepressants in-
creases the effect size to 0.40, which is
indicative of clinical significance. Using
the HAM-D-6 as outcome measure, a
dose-response relationship has been
established for newer antidepressants
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such as escitalopram and desvenlafax-
ine. Moreover, fewer patients are then
needed to identify antidepressant effect
in controlled trials, which has impor-
tant ethical implications (fewer pa-
tients need to receive placebo).

In my opinion, we need to aim at
establishing “dose-remission” rather
than dose-response relationship in fu-
ture trials of antidepressants. The
HAM-D-6 contains the core symp-
toms of depression by which to define
the event of remission.
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Many randomized trials have shown
that when depressed patients receive
no active treatment, e.g. they are
administered pill placebo, a large part
of them improve anyway. This im-
provement can be partly explained by
natural remission or by the patients’
expectations that a treatment will have
an effect on their problems (even when
they receive pill placebo). The corollary
is that many patients remit even when
undergoing exotic therapies, such as
Argentian tango, swimming with dol-
phins or horticulture (1-3).

This phenomenon makes it difficult
to examine the additional effects of spe-
cific treatments. This is not only true for
pharmacotherapy, but also for psycho-
therapies for depression. In a recent
meta-analysis, we found that 62% of
patients meeting criteria for major

depression at baseline did no longer
meet these criteria after treatment (4).
But among the patients receiving only
care-as-usual, 48% also no longer met
criteria for major depressive disorder.
So, therapists may think that more than
60% of patients get better because of
the psychotherapy, while in fact the
additional benefit of psychotherapy
over usual care is only 14%. Khan and
Brown (5) indicate that comparable
outcomes take place for pharmacother-
apy, with symptom reduction of about
40% with antidepressants and 30%
with placebo. That is in line with Kline’s
conclusion in 1964 that “in the treat-
ment of depression, one always has an
ally in the fact that most depressions ter-
minate in spontaneous remissions” (6).

Given this large proportion of patients
who remit spontaneously, patients as
well as therapists can easily be led into
the idea that their treatment is highly
successful, while in fact the effects of
this treatment may be only moderate.
This may also explain why the exotic
treatments mentioned earlier are be-
lieved by some to be effective, while
most clinicians would consider the

specific effects of such treatments as
not very credible. “But we see that
patients get better” is a phrase that
supporters of such therapies often use.

Due to the discrepancy between the
relatively high rate of spontaneous
remission and the low additional value
of specific (pharmacological and psy-
chological) treatments, several impor-
tant issues arise. One question is wheth-
er these treatments do in fact have any
effects. Of course, randomized trials
show that pharmacotherapy and psy-
chotherapy are effective for treating
depression, with small effect sizes of
0.30 for antidepressants (5) and 0.25 for
psychotherapies (7). But we also know
that these effects are much higher when
risk of bias is not taken into account. In
fact, only the highest quality studies
show such small effects, and only after
publication bias has been adjusted for.

But suppose there is still a bias lin-
gering in these trials. For example,
since patients getting a placebo know
that they are not receiving active
medication because they experience
no side effects, this breaks the blinding
and serves to lower their expectations.
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A meta-analysis of trials with active pla-
cebos pointed exactly in this direction
(8). Or investigators’ choices may influ-
ence the trial outcomes in ways that are
just not known, for example by selecting
those patients who are expected to
respond well to treatment but not to
placebo (9). The effects of the active
treatments are so small that only slight
tweaking because of some bias may fur-
ther them, and make them clinically
irrelevant. The same is true for psycho-
therapies. Their effects compared with
pill placebo are very small and, because
patients cannot be blinded at all,
expectations may have a considerable
effect on the outcomes. Only a small
adjustment because of an unknown risk
of bias could move these effects into
clinical irrelevance as well.

The other implication is that research
should focus much more on how spon-
taneous remission takes place. Now
most of the research is focused on the
brain changes and the psychological
mechanisms involved in the action of
biological and psychological therapies.
However, the process through which
spontaneous remission occurs is at least
as important as the mechanisms through
which these specific treatments work,
particularly since their additional effec-
tiveness is not as high as has been
thought for a long time.

Hence, a clinical issue in need of
much more investigation is by what
mechanisms spontaneous remission
can be optimized. For example, it can be
assumed that when expectations of out-
come are higher, spontaneous remission
is more likely to occur. If we understood
this process better, we could also find
ways to optimize expectations and thus
increase remission rates. That would
eventually reduce the relative contri-
bution of current treatments towards
remission, though they still may lead to
better outcomes for patients.

Khan and Brown conclude that the
effects of antidepressants are modest,
and other research shows that the same
holds for psychological treatments for
depression. We argue that the high rate
of spontaneous remission introduces
considerable confusion about the effec-
tiveness of treatments. In order to im-
prove outcomes for patients we have to
face facts, and focus much more on the
process of natural recovery instead of
on the limited contributions of specific
treatments.
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This pragmatic randomized controlled trial tested the effectiveness of long-term psychoanalytic psychotherapy (LTPP) as an adjunct to treatment-
as-usual according to UK national guidelines (TAU), compared to TAU alone, in patients with long-standing major depression who had failed at
least two different treatments and were considered to have treatment-resistant depression. Patients (N5129) were recruited from primary care and
randomly allocated to the two treatment conditions. They were assessed at 6-monthly intervals during the 18 months of treatment and at 24, 30
and 42 months during follow-up. The primary outcome measure was the 17-item version of the Hamilton Depression Rating Scale (HDRS-17),
with complete remission defined as a HDRS-17 score �8, and partial remission defined as a HDRS-17 score �12. Secondary outcome measures
included self-reported depression as assessed by the Beck Depression Inventory - II, social functioning as evaluated by the Global Assessment of
Functioning, subjective wellbeing as rated by the Clinical Outcomes in Routine Evaluation - Outcome Measure, and satisfaction with general
activities as assessed by the Quality of Life Enjoyment and Satisfaction Questionnaire. Complete remission was infrequent in both groups at the
end of treatment (9.4% in the LTPP group vs. 6.5% in the control group) as well as at 42-month follow-up (14.9% vs. 4.4%). Partial remission was
not significantly more likely in the LTPP than in the control group at the end of treatment (32.1% vs. 23.9%, p50.37), but significant differences
emerged during follow-up (24 months: 38.8% vs. 19.2%, p50.03; 30 months: 34.7% vs. 12.2%, p50.008; 42 months: 30.0% vs. 4.4%, p50.001).
Both observer-based and self-reported depression scores showed steeper declines in the LTPP group, alongside greater improvements on measures
of social adjustment. These data suggest that LTPP can be useful in improving the long-term outcome of treatment-resistant depression. End-of-
treatment evaluations or short follow-ups may miss the emergence of delayed therapeutic benefit.

Key words: Treatment-resistant depression, psychoanalytic psychotherapy, long-term treatment, delayed therapeutic effect

(World Psychiatry 2015;14:312–321)

The potential to follow a chronic, relapsing course is a
substantial part of what makes depression one of the largest
contributors to the burden of human disease worldwide
(1,2). Treatments for major depressive disorder generally
have medium effect sizes (3), but observational studies and
trials consistently report high rates of non-response (4,5),
with 12 to 20% of depressed patients not benefitting even
from multiple courses of treatment (6). This is often termed
treatment-resistant depression.

Recent systematic reviews of treatment research for this
patient group, whether considered separately (7) or combined
with chronic major depressive disorder (8), revealed that
existing studies are mostly of poor quality and design (9). Tri-
als of novel neuromodulation therapies – such as repetitive
transcranial magnetic stimulation (10), deep brain stimulation
(11) and vagus nerve stimulation (12) – with these patients
have shown serious limitations. There is some evidence sup-
porting the augmentation of initial antidepressant medication
with other classes of drugs (e.g., atypical antipsychotics) (7),
or the adjunct of cognitive-behavioral therapy (CBT) to that
medication (8,13), at least for patients with severe but non-
chronic (episode�2 years) major depression (14).

Evidence is accumulating that, in order to be effective,
interventions for treatment-resistant depression may need

to be longer and more complex than first-line treatments of
depression (15), and that follow-ups should be longer (16).

Some empirical evidence for short-term psychodynamic
psychotherapies in the treatment of depression is available
(e.g., 17). However, given the likelihood that a longer inter-
vention will be needed, these therapies may have little rele-
vance to populations of patients with treatment-resistant
depression (18).

Evidence-gathering regarding the effectiveness of longer-
term, more intensive psychoanalytic treatments is in its early
stages (19). One recent meta-analysis identified 27 studies,
most being either observational or quasi-randomized, with
groups matched retrospectively (20). One quasi-randomized
but otherwise methodologically strong study found long-
term psychodynamic psychotherapy to be less effective over
the short term than brief focused therapies for a sample of
mood-disordered patients. However, after a 3-year follow-
up, long-term psychodynamic psychotherapy was found to
be superior (21).

Notwithstanding their various methodological shortcom-
ings, the findings of studies with a multi-year follow-up period
do suggest that there may be benefits from long-term psycho-
dynamic psychotherapy (�50 sessions) for patients with
depression (20,22), particularly in the longer term (18,23).
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Given the limitations of the evidence base concerning
management of treatment-resistant depression, the present
pragmatic randomized controlled trial assessed whether this
condition is more likely to improve when long-term psycho-
analytic psychotherapy (LTPP) is provided in addition to
treatment-as-usual according to UK national guidelines
(TAU), but excluding the short-term forms of psychological
therapy recommended by those guidelines. We hypothesized,
on the basis of accumulating evidence from non-randomized
controlled studies (20-22), that the effect of LTPP would
increase over the course of a longer than usual follow-up
period.

METHODS

Study design and participants

Patients were recruited from primary care from February
2002 to May 2009 and assessed at the Adult Service of the
Tavistock & Portman National Health Service (NHS)
Foundation Trust in London. They were not paid and con-
sented only after receiving a complete written description
and thorough discussion of the study.

After baseline assessment, randomization to an 18-month
course of LTPP plus TAU or TAU alone was carried out off-
site by an independent statistician using a stochastic minimi-
zation program (MINIM) balancing for gender, depression
severity (scores of 21-39 or 401 on the Beck Depression
Inventory - II, BDI-II (24)), and medication (on/off). Pa-
tients were then followed up for 24 to 42 months post-
randomization according to an intention-to-treat design.

The trial methodology was published in advance of trial
completion and data analysis (25). The study protocol was
registered with the International Randomized Controlled
Trial Number Register (ISRCTN40586372), and approved
by the Institutional Review Board of NHS West Midlands
Research Ethics Committee (MREC02/07/035).

In total, 308 patients were screened for eligibility. Of
these, 235 attended for interview. Inclusion criteria were:
age 18-65 years; current DSM-IV diagnosis of major depres-
sive disorder as ascertained by the Structured Clinical Inter-
view for DSM-IV (SCID-I, 26); minimum duration of two
years of the current depressive episode; minimum score of
14 on the 17-item version of the Hamilton Depression Rat-
ing Scale (HDRS-17, 27) and of 21 on the BDI-II; and at
least two failed treatment attempts (elicited at interview and
verified from medical records), one of which must have
included treatment with an antidepressant medication, and
the other with either an antidepressant medication or a psy-
chological intervention. Exclusion criteria were: receiving
psychodynamic psychotherapy in the past two years; cur-
rently, or in the past five years, meeting DSM-IV criteria for
psychotic disorder or bipolar I disorder; receiving psychiatric
input for substance dependence in the past two years; mod-
erate or severe learning disability, and evidence of organic

brain disorder. No assessment for presumed suitability or
unsuitability for psychoanalytic forms of therapy was
performed.

Treatments

LTPP consisted of 60 (50 min) sessions of once-weekly
individual psychoanalytic psychotherapy over 18 months.
The treatment manual (28) describes the intervention and
methods, which are based on the view that depression is an
outgrowth of current life difficulties arising out of painful
and continuing ambivalence first felt in relation to those of
the greatest emotional significance to the patient early in
the course of his/her development.

The theory employed in LTPP assumes that, in patients
with treatment-resistant depression, problems with psycho-
social functioning impair help-seeking and illness-combating
behaviors, and may also have an emotional impact upon
health care/service providers in a way that affects the care
they offer (29,30). LTPP enables these patients to gradually
internalize a psychological capacity to relate to pathogenic
personal experiences, memories, feelings, beliefs and rela-
tionships in a reflective, yet also more active, manner (31).

All the therapists (N522; average years of experience:
17.45) had a mental health qualification and a training
approved by the British Psychoanalytic Council. All therapy
sessions were audio-recorded. Fidelity to treatment was
assessed with the 100-item Psychotherapy Process Q-Sort
(32). Three randomly selected sessions from the early, middle
and end phases of each treatment were rated (183 sessions in
total). Inter-rater reliability, assessed in a subsample of 90 ses-
sions, was excellent: intraclass correlation coefficients (ICCs)
after Spearman-Brown correction ranged from 0.68 to 0.98
(mean 0.87). As expected, analysis revealed that in 82.2% of
cases the highest correlation obtained was with the psycho-
dynamic prototype (mean r50.45, p<0.001), with the re-
mainder (17.8%) best resembling the CBT prototype (mean
r50.28, p<0.05).

TAU consisted of interventions as directed by the referring
practitioner. This could include referral for other specialist
provisions. In the UK’s NHS, the range of these interventions
is defined, and to an extent specified, in the treatment guide-
lines of the National Institute for Clinical Excellence (33).
Referral to psychoanalytic psychotherapy is not within the
guidance. In the LTPP group, the short-term forms of psy-
chological therapy included in the guidelines were not
allowed. Treatments received were recorded using the Client
Service Receipt Inventory (34) and health care records.

Assessments

Assessments were based on data collected at entry; at 6,
12 and 18 months over the course of treatment; and at 24,
30 and 42 months during follow-up.
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The primary outcome measure was the HDRS-17, modi-
fied to include increases in sleep, appetite and weight (35).
Trained interviewers blinded to treatment condition con-
ducted the evaluations. All evaluations were recorded, and
all interviews were double-rated by an independent blinded
coder to establish inter-rater reliability. An ICC of 0.89 was
obtained for the total HDRS-17 score with the following
severity bands: 0-7 not depressed, 8-13 mild depression, 14-
18 moderate depression, 19-22 severe depression, �23 very
severe depression. Full remission was defined as an HDRS-
17 score of 8 or less (36). Following Hollon et al (14),
HDRS-17 scores �12 were considered to meet criteria for
partial remission.

Secondary outcomes included self-reported depression as
assessed by BDI-II; social functioning as evaluated by the
Global Assessment of Functioning (GAF, 37); subjective
wellbeing as rated by the Clinical Outcomes in Routine Eval-
uation - Outcome Measure (CORE-OM, 38); and satisfac-
tion with general activities as assessed by the Quality of Life
Enjoyment and Satisfaction Questionnaire (Q-LES-Q, 39).

Statistical analysis

Data analysis was by intention to treat. All analyses
were carried out using Stata Statistical Software Release
14 (40). Power calculations were based on statistical ana-
lysis of data from another trial of long-term psychody-
namic therapy with a similarly heterogeneous population
(41). We conservatively assumed an intra-cluster correla-
tion coefficient for therapists of 0.05: with a minimum of
10 therapists delivering each therapy, each seeing on
average five patients, the study with N5129 has 80%
power to reject the null hypothesis of equivalence, with a
non-infidelity margin equal to an effect size of 0.5 using a
95% one-sided confidence interval, on the basis of a 80%
rate of follow-up to 42 months. Adequacy of randomiza-
tion was assessed by between-group comparisons of base-
line characteristics on all measures, using v2 tests for
dichotomous variables and Kruskal-Wallis statistics and t-
tests for count and interval data.

Treatment differences and changes over time were ana-
lyzed using the STATA ME package, which fits mixed-
effects models (also known as multilevel models and hierar-
chical models) for a variety of distributions of the response
conditional on normally distributed random effects (42).
Mixed-effects models use all available data. The MIXED
procedure was used for the continuous variables, including
HDRS-17, BDI-II and Q-LES-Q scores. MELOGIT was
used for categorical outcomes. With outcome measures that
proved highly positively skewed, multilevel mixed-effects
ordered probit regression (MEOPROBIT) models were
applied. All model parameters for continuous outcome
measures are presented here as partial standardized effects.
Those for the categorical outcome measures are presented
as conditional odds ratios (ORs).

The six time points of assessment were coded as 27 (base-
line), 26 (6 months), 25 (12 months), 24 (18 months) of the
review period, and 23 (24 months), 22 (30 months) and 0
(42 months) of the follow-up, in all models where 6-monthly
data were available, thereby implying that regression coeffi-
cients involving time measured the linear rate of change from
baseline to 42-month follow-up, and that regression inter-
cepts referenced group differences at the last follow-up point.
Models with random intercepts were initially fitted. Random
slopes were added when likelihood ratio tests indicated a sig-
nificant improvement of fit. In preliminary models, there was
evidence of strong non-linear change effects in both patient
groups. A quadratic time variable was therefore included in
all models, but was removed if the likelihood ratio test indi-
cated a non-significant improvement in fit.

Categorical outcome measures were best fitted by a logis-
tic proportional odds random intercepts and slopes model.
Continuous outcomes were best represented by a linear ran-
dom intercepts and slopes model. Where data were serious-
ly positively skewed, we fitted multilevel mixed-effects
ordered probit regression models where the actual values
taken on by the dependent variable were irrelevant, except
that larger values were assumed to correspond to “higher”
outcomes. As the LTPP group proved to be significantly bet-
ter educated, despite random assignment to treatment
groups, effects for all outcome measures were adjusted by
additionally incorporating covariates for higher education
into all fitted models. Adjusting for education also con-
trolled for correlated observed asymmetries in employment
and being in receipt of state (welfare) benefits.

Only those primary model parameters directly relevant to
the study’s objectives are presented here. These are: the over-
all significance of the model (Wald v2 statistic); modelled
(intention-to-treat) group differences at 42 months (indicat-
ing whether LTPP plus TAU was better or worse than TAU
alone at the last follow-up time point); the linear rate of
change from baseline to 42 months for both groups com-
bined (indicating the extent to which participants improved
or deteriorated over the 3.5 years of the study); and the dif-
ferential rate of change for the LTPP group (indicating
whether the rate of improvement or deterioration in this
group was substantially greater than in the control group).

RESULTS

Baseline characteristics

The 42 patients who, after interview, declined to partici-
pate did not differ significantly from those who accepted on
any clinical variable.

Table 1 summarizes pre-treatment demographic and clin-
ical characteristics of the 129 patients who were random-
ized to the two treatment conditions. The majority of these
patients scored within the severe range on both HDRS-17
and BDI-II. The reported average of almost four previously
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failed treatment attempts and the average GAF score <50
also highlight the considerable clinical challenge presented
by this severely and chronically depressed patient group.

Patient flow is displayed in Figure 1. Attrition over four
years was relatively low at 25%. Missing values were not a
major problem: across all points, observations were avail-

able for 82% of primary and 75% of secondary outcome var-
iables. There was no difference in the distribution of com-
pleter categories between the treatment groups (v251.87,
df52, p50.18).

The two groups did not differ significantly on any pre-
treatment characteristics, except that patients randomized
to the LTPP group had more tertiary education (p<0.01),
were more often employed (p<0.02), and received fewer
state benefits (p<0.02) (see Table 1). All subsequent analy-
ses statistically controlled for this asymmetry.

Outcomes

Complete remission (HDRS �8) was infrequent in both
groups at the end of treatment (9.4% vs. 6.5%; v250.3;
p50.59; relative risk, RR51.4; 95% CI: 0.3-5.8; number
needed to treat, NNT534) and at 42-month follow-up
(14.9% vs. 4.4%; v252.9; p50.09; RR53.4; 95% CI: 0.7-
15.6; NNT59.6).

As shown in Table 2, partial remission (HDRS �12) was
not significantly more likely in the LTPP than in the control
group at the end of treatment (32.1% vs. 23.9%; v250.8;
p50.37; RR51.3; 95% CI: 0.6-2.5; NNT512.3), but signifi-
cant differences emerged during follow-up (at 24 months:
38.8% vs. 19.2%, v254.5, p50.03, RR52.0, 95% CI: 1.1-4.1,
NNT55.1; at 30 months: 34.7% vs. 12.2%, v256.9,
p50.008, RR52.8, 95% CI: 1.2-6.6, NNT54.5; at 42
months: 30.0% vs. 4.4%, v2510.3, p50.001, RR56.7, 95%
CI: 1.6-28.3, NNT53.9).

The odds of partial remission increased for both groups
during the review period, but was 40% higher per 6-
month period for the LTPP group. The difference be-
tween the estimated odds was significant at 24 months
(D51.1, 95% CI: 0.08-2.1, p50.034); 30 months (D51.5,
95% CI: 0.32-2.5, p50.012); 36 months (D51.8, 95% CI:
0.50-3.1, p50.007) and 42 months (D52.1, 95% CI: 0.64-
3.6, p50.005).

Mean HDRS-17 scores for all time points are displayed
in Table 3. The difference between the group means became
significant only at 24 months. The linear decrease in depres-
sion scores was significantly greater for the LTPP group
(p<0.05). The model yielded a significant difference
between groups at 42 months (p<0.01).

Using a cut-off point of 24 on the BDI-II for partial remis-
sion from moderate or severe depression, significantly more
of the LTPP than the control group were in remission at 42
months (52.4% vs. 20.0%; v259.3; p50.002; RR52.6; 95%
CI: 1.3-5.2; NNT53.2). The mixed-effects model analysis,
which predicted self-reported remission based on all obser-
vations (intention to treat) and included adjustments for
covariates, confirmed the significance of the group differ-
ences at 42 months, and the decrease in the OR was signifi-
cantly steeper for the LTPP group (Table 2). Modelling indi-
vidual BDI-II scores showed the linear rate of decrease to
be somewhat greater for the LTPP group (p<0.05). Again,

Table 1 Pre-treatment demographic and clinical characteristics
of the LTPP and control groups

LTPP group

(N567)

Control

group

(N562)

Age (years, mean6SD) 42.7 6 10.4 46.1 6 9.9

Gender (female, %) 66.7 66.1

Currently married or

cohabiting (%)

17.9 17.7

Living alone (%) 82.1 82.3

Tertiary education (%)** 59.7 35.5

Current employment (%)* 52.2 29.0

Receiving state benefits (%)** 41.8 64.5

Duration of depressive illness

(years, mean6SD)

24.4 6 11.6 19.6 6 10.8

Duration of current episode

(years, mean6SD)

3.7 6 3.4 3.8 6 2.6

Previously failed treatment

attempts (N, mean6SD)

3.5 6 1.4 3.9 6 1.8

Previous suicide attempts

(N, mean6SD)

0.9 6 1.3 0.9 6 1.3

HDRS-17 score (mean6SD) 19.8 6 5.1 20.4 6 4.9

HDRS-17 severe or very

severe depression (%)

53.7 59.6

HDRS-17 moderate

depression (%)

34.3 33.9

HDRS-17 mild depression (%) 11.9 6.5

BDI-II score (mean6SD) 36.5 6 10.1 36.7 6 9.5

BDI-II severe depression

(score >29) (%)

74.6 77.4

Any comorbid anxiety disorder (%) 73.1 77.4

Any comorbid substance

use disorder (%)

19.4 17.7

Any comorbid eating disorder (%) 16.4 9.7

Current Axis I diagnoses

(N, mean6SD)

3.5 6 1.4 3.2 6 1.4

GAF score (mean6SD) 49.1 6 7.0 48.86 6.1

GAF <50 (%) 53.7 56.5

CORE global distress

score (mean6SD)

22.8 6 6.0 22.56 6.1

CORE severe distress

(score >26) (%)

44.5 40.0

LTPP – long-term psychoanalytic psychotherapy, HDRS-17 – 17-item Hamil-

ton Depression Rating Scale, BDI-II – Beck Depression Inventory - II, GAF –

Global Assessment of Functioning, CORE – Clinical Outcomes in Routine

Evaluation

*p<0.02, **p<0.01
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the model yielded a significant difference between groups at
42 months (p<0.05) (Table 3). Graphical representations of
these data are available from the authors upon request.

The number of participants no longer meeting DSM-IV
criteria for major depressive disorder is also shown in Table
2. Mixed-effects logistic regression indicated a significant dif-
ferential change in proportional ORs across the measure-
ment points. By 42 months, 44% of the LTPP group but only
10% of the control group were in remission (v2514.7;
p50.0002; RR54.4; 95% CI: 1.7-10.8; NNT52.9).

Table 4 includes the mean ratings on the GAF scale.
These improved for both groups over the 18-month treat-
ment and the two years of follow-up. Improvement in the
LTPP group was greater, with a highly significant observed
difference at 42 months (t53.3; p50.001; d50.69; 95% CI:
0.26-1.11). Table 4 also shows observed and modelled

improvement for both groups on self-rated subjective well-
being (CORE-OM) and satisfaction with general activities
(Q-LES-Q), but with substantially greater benefits accruing
to the LTPP group.

Treatments received

There were no significant between-group differences in
the total number of prescribed medications, which increased
from an average of just over two to over five in the course of
the treatment; there were no significant reductions in these
figures during the follow-up period (Table 5). As per protocol,
the LTPP group received more psychoanalytic psychothera-
py (average 41 hours, p<0.0001), while the control group
received larger amounts of other types of psychosocial treat-

235 diagnostic interview 

62 allocated to control group

Treatment period (18 months) 

10 drop-outs
8 withdrawn 
2 lost contact 

     7 terminated LTPP early 
         but continued assessments

                 51 completed (76%) 
67 included in ITT analysis 

                 46 completed (74%) 
62 included in ITT analysis 

129 entered into trial 

Treatment period (18 months) 

8 drop-outs 
6 withdrawn 
1 lost contact 
1 deceased

67 allocated to LTPP group

73 ineligible 
44  No response to letter 
12  Funding refused 
  6  Declined to participate 
  3  Non-English speaking 
  5  Moved or lived too far 
  3  Other 

106 not entered into trial
  24 Failed to attend interview 
  39 Screened out at interview 
  27 Depression criteria unsatisfied 
    3 Bipolar disorder 
    3 Psychosis 
    3 Substance dependence 
    3 Psychodynamic treatment 
         in past 2 years 
    1 Imminent suicide risk 
  14 Declined assessments 
    2 Refused recording 
    2 Did not want treatment 
    4 Sought other treatment 
  20 Refused randomization 

308 patients screened for eligibility 

Follow-up period (2 years) 

6 drop-outs 
3 withdrawn 
3 lost contact 

Follow-up period (2 years) 

8 drop-outs 
4 withdrawn 
4 lost contact 

Figure 1 CONSORT diagram of patient flow through the study. LTPP – long-term psychoanalytic psychotherapy, ITT – intention to treat
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ments (average 11 hours, p<0.002), particularly counseling
(27%) and CBT (19%). Patients of the control group were
also significantly more likely to receive psychiatric/medical
attention (37% vs. 21%).

Over follow-up, the two groups were not significantly dif-
ferent in terms of treatment received, although LTPP partic-
ipants were slightly more likely to have received further psy-
chodynamic psychotherapy outside the trial.

Table 2 Group differences on indicators of depression (categorical measures)

Partial remission (HDRS-17)

Partial remission from

moderate/severe

depression (BDI-II)

Remission of major

depression diagnosis

(SCID)

LTPP group Control group v2 LTPP group Control group v2 LTPP group Control group v2

6 months 12/61 (19.7%) 6/56 (10.7%) 1.8 14/48 (29.2%) 11/39 (28.2%) 0.0 Not collected

12 months 13/56 (23.2%) 11/52 (21.1%) 0.1 21/46 (45.7%) 7/40 (17.5%) 7.7** Not collected

18 months 17/53 (32.1%) 11/46 (23.9%) 0.8 21/45 (46.7%) 11/39 (28.2%) 3.0 20/55 (36.4%) 6/52 (11.5%) 9.0**

24 months 19/49 (38.8%) 9/47 (19.2%) 4.5* 20/41 (48.8%) 10/38 (26.3%) 4.2* 24/53 (45.3%) 8/53 (15.1%) 11.5***

30 months 17/49 (34.7%) 6/49 (12.2%) 6.9** 21/43 (48.8%) 14/41 (34.1%) 1.9 18/51 (35.3%) 7/54 (13.0%) 7.2**

42 months 14/47 (30.0%) 2/45 (4.4%) 10.3*** 22/42 (52.4%) 8/40 (20.0%) 9.3** 22/50 (44.0%) 5/50 (10.0%) 14.7***

Modelled odds ratios (95% CI) Modelled odds ratios (95% CI) Modelled odds ratios (95% CI)

Model: Wald v2(df55) 60.2*** 49.7*** 39.2***

Linear change

(both groups)

4.67*** (2.84, 7.70) 2.71*** (1.80, 4.11) 4.20** (1.51, 11.40)

Quadratic change

(both groups)

0.81*** (0.76, 0.86) 0.88*** (0.83, 0.93) 0.79*** (0.70, 0.88)

Differential linear

change (LTPP)

1.41* (1.05, 1.89) 1.33* (1.05, 1.68) 2.37* (1.18, 4.84)

Group differences

at 42 months

0.09* (0.01, 0.16) 0.13* (0.01, 0.24) 0.22*** (0.09, 0.36)

LTPP – long-term psychoanalytic psychotherapy, HDRS-17 – 17-item Hamilton Depression Rating Scale, BDI-II – Beck Depression Inventory - II, SCID –

Structured Clinical Interview for DSM-IV

*p<0.05, **p<0.01, ***p<0.001

Table 3 Group differences on indicators of depression (continuous measures)

HDRS-17 scores (mean6SD) BDI-II scores (mean6SD)

LTPP group Control group t LTPP group Control group t

Baseline (N5129) 19.865.1 20.264.8 0.6 36.5610.1 36.769.5 0.2

6 months (N5117) 16.866.0 18.365.8 1.4 29.9612.4 32.6615.3 0.9

12 months (N5108) 17.166.1 17.966.3 0.6 27.4614.5 34.7613.4 2.4**

18 months (N599) 16.466.2 17.966.5 1.1 28.0612.8 34.3616.6 2.1*

24 months (N596) 15.466.6 17.666.1 1.7* 25.9616.4 34.1616.1 2.3**

30 months (N598) 16.767.4 19.466.5 1.9* 27.0616.0 31.0615.8 1.3

42 months (N592) 15.966.8 20.165.4 3.2*** 24.0614.4 34.5614.2 3.3***

Adjusted model coefficients (95% CI) Adjusted model coefficients (95% CI)

Model: Wald v2(df55) 53.3*** 44.4***

Linear change (both groups) 21.20*** (21.64, 20.74) 22.22*** (23.26, 21.17)

Quadratic change (both groups) 0.17*** (0.11, 0.22) 0.28*** (0.14, 0.42)

Differential linear change (LTPP) 20.36** (20.64, 20.07) 20.84* (21.57, 20.12)

Group differences at 42 months 22.71** (25.16, 20.29) 26.94* (212.87, 21.00)

LTPP – long-term psychoanalytic psychotherapy, HDRS-17 – 17-item Hamilton Depression Rating Scale, BDI-II – Beck Depression Inventory-II

*p<0.05, **p<0.01, ***p<0.001
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DISCUSSION

This is the first fully randomized controlled trial of a man-
ualized LTPP for treatment-resistant depression. Improve-
ments in depression were modest but comparable between
the LTPP and the control group until termination of treat-
ment, while differences emerged from 24 months post-
randomization, with the LTPP group mostly maintaining
the gains achieved while the control group appeared to be at
greater risk of relapse. At 2-year follow-up, almost one-third
of the participants receiving LTPP were still in partial remis-
sion, compared with only 4% of those in the control group.
At that time, 44% of the LTPP group no longer met diagnos-
tic criteria for major depressive disorder, compared with
10% of those receiving TAU alone.

The effect sizes observed are in the medium range. The
long-term outcomes of LTPP compare favorably with effect
sizes reported in comprehensive reviews (3), including
those used by the UK treatment recommendations (33).
Studies that show stronger effects tend to observe patients
in whom treatment resistance is less evident and lack infor-
mation about long-term outcomes (43). Further compari-
sons, including longer manualized treatments based upon
other (non-psychoanalytic) psychological therapy modali-
ties such as CBT, are needed to establish the specificity of
the therapeutic gain reported here.

As predicted, differences between the LTPP and the con-
trol group increased during follow-up on most measures. A
Finnish longitudinal study of LTPP has reported a similar

pattern with a less chronically depressed patient group (44),
suggesting that LTPP may require some time post-treatment
for its full effects to become evident (45). End-of-treatment
evaluations or follow-ups that are too short may miss the
emergence of this delayed therapeutic benefit.

While this study has ecological validity in that it employed
a relatively unselected sample and incorporated a compara-
tively long follow-up, it has several limitations. First, the
design of the study did not allow masking of patients to the
treatment allocation, which may have generated an expecta-
tion bias. Second, although mixed-effects models are thought
to be robust even to selective loss of data (46), we still failed
to collect primary outcome data for over 25% of patients at
42 months, despite an unusually good level of retention for
patients with depression of this severity. Third, the differ-
ences between the effects associated with the two treatments
could have arisen as a result of the disparities between their
respective numbers of contact hours, intensity, and quality of
case management (47). Fourth, in spite of robust procedures,
randomization yielded a difference between groups in educa-
tion level, with associated asymmetries in employment and
state benefits, which we were forced to adjust for statistical-
ly. Reanalysis in which the samples were balanced by selec-
tively excluding patients did not alter the basic pattern of
findings. Fifth, while we were concerned to measure
outcome over an extended period, we omitted to include an
interval depression measure such as the Longitudinal
Interval Follow-up Evaluation (48). Sixth, since the study
was planned and conducted by the developers of the inter-

Table 4 Group differences in measures of social functioning, subjective wellbeing and satisfaction with general activities

GAF scores

(mean6SD)

Subjective wellbeing,

CORE-OM (mean6SD)

Satisfaction with general

activities, Q-LES-SQ (mean6SD)

LTPP group

Control

group t LTPP group

Control

group t LTPP group

Control

group t

Baseline (N5129) 49.167.1 48.866.1 0.2 2.460.6 2.360.6 0.8 28.9614.7 29.2615.1 0.1

6 months (N5115) Not collected 2.260.7 2.260.8 0.2 36.3615.8 35.3617.5 0.3

12 months (N5106) Not collected 2.260.7 2.360.7 0.7 37.1615.2 35.2616.8 0.6

18 months (N596) 57.369.8 52.569.2 2.4** 2.060.7 2.360.8 1.8* 38.8618.0 32.6619.9 1.5

24 months (N594) 60.169.7 54.369.2 3.0** 1.960.8 2.260.8 1.6* 43.1621.2 30.9621.0 2.5**

30 months (N595) 58.6612.5 52.6611.9 2.4** 1.960.8 2.160.9 0.7 41.7620.1 35.3622.0 1.4

42 months (N591) 60.0612.9 52.468.1 3.3*** 1.860.8 2.360.7 2.9** 45.6619.9 32.0619.0 3.1***

Adjusted model coefficients (95% CI) Adjusted model coefficients (95% CI) Adjusted model coefficients (95% CI)

Model: Wald v2(df55) 98.0*** 29.3*** 40.1***

Linear change (both groups) 2.29*** (1.53, 3.05) 20.08** (20.14, 20.02) 2.12** (0.62, 3.62)

Quadratic change (both groups) 20.25*** (20.34,20.15) 0.01** (0.00, 0.02) 20.29** (20.48,20.10)

Differential linear change (LTPP) 0.81** (0.24, 1.38) 20.06** (20.10,20.01) 1.75*** (0.67, 2.82)

Group differences at 42 months 6.01** (1.80, 10.22) 20.32* (20.64, 20.00) 10.33** (2.46, 18.21)

LTPP 2 long-term psychoanalytic psychotherapy, GAF 2 Global Assessment of Functioning, CORE-OM 2 Clinical Outcomes in Routine Evaluation - Outcome

Measure, Q-LES-SQ 2 Quality of Life Enjoyment and Satisfaction Questionnaire

*p<0.05, **p<0.01, ***p<0.001
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vention, there is a risk of allegiance bias (49). We tried to
minimize this risk by having the primary outcome measure
assessments made by interviewers who were blinded to the
treatment condition. Seventh, these results were delivered
by a single provider organization. This may limit generaliz-
ability. However, a multi-center German trial (the LAC
Study) (50), testing LTPP using the same manual with a sim-
ilar patient group, will shortly report.

In conclusion, while the benefit of both interventions for
this severely affected group of patients with major depres-
sive disorder was limited, a moderate difference emerged
over long-term follow-up in favor of the LTPP condition.
Further studies are needed to replicate this finding, ascer-
tain its clinical utility, understand the mechanisms involved,

and identify factors associated with response or non-
response to treatment.
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Table 5 Treatments delivered to patients of LTPP and control groups in periods before randomization (6 months), during treatment
(18 months) and during follow-up (24 months)

Period before randomization Treatment period Follow-up period

LTPP

group

Control

group t or v2

LTPP

group

Control

group t or v2

LTPP

group

Control

group t or v2

Medications

Antidepressants (%) 82.0 80.7 <1 85.0 79.0 <1 79.0 74.2 <1

Anxiolytics/hypnotics (%) 41.8 45.2 <1 40.3 41.9 <1 34.3 35.5 <1

Antipsychotics/

mood stabilizers (%)

9.0 3.2 <1 11.9 11.3 <1 13.4 16.1 <1

Analgesics (%) 37.3 40.3 <1 35.8 41.9 <1 29.9 41.9 v252.05

Other medications (%) 23.9 30.6 <1 23.9 33.9 v251.57 28.4 37.1 v251.12

No medication (%) 9.0 6.5 <1 7.5 6.4 <1 15.0 9.7 <1

Number of medications

(mean6SD)

2.1 6 1.4 2.0 6 1.2 <1 5.0 6 4.2 5.3 6 3.9 <1 4.6 6 4.4 5.2 6 4.1 <1

Psychosocial treatments

Psychodynamic psychotherapy

(hours, mean6SD)

0.8 6 6.3 0 <1 41.4 6 21.4 0.4 6 3.0 t515.0*** 3.6 6 11.0 0.8 6 6.6 t51.7

Other therapies

(hours, mean6SD)

6.2 6 11.3 7.7 6 14.7 <1 3.2 6 11.6 11.2 6 18.4 t52.98*** 6.2 6 11.5 8.1 6 16.2 <1

CBT (%) 9.0 8.1 <1 1.5 19.4 v2511.4*** 10.5 8.1 <1

Counseling (%) 37.3 42.0 <1 1.5 27.4 v2518.1*** 16.4 17.7 <1

Clinical psychologist (%) 22.4 17.7 <1 11.9 14.5 <1 13.4 11.3 <1

Psychotherapist (%) 12.0 13.0 <1 7.5 11.2 v252.4 16.4 23.6 v252.5

Other interventions

Psychiatric/medical

(hours, mean6SD)

2.3 6 5.2 0.5 6 1.9 t52.56** 1.3 6 3.7 1.5 6 3.1 <1 1.2 6 3.5 1.8 6 6.1 <1

Psychiatric/medical (%) 31.3 16.1 v254.1* 20.9 37.1 v254.1* 22.4 27.4 <1

Social worker/OT/nurse (%) 9.0 9.7 <1 9.0 9.7 <1 7.5 6.5 <1

Self-help groups (%) 4.5 4.8 <1 4.5 4.8 <1 4.5 4.8 <1

Day centre (%) 0 0 <1 1.5 1.6 <1 1.5 0 <1

Hospital admissions (%) 4.0 0 v253.82 3.0 1.6 <1 4.5 4.9 <1

LTPP 2 long-term psychoanalytic psychotherapy, CBT 2 cognitive-behavioral therapy, OT 2 occupational therapy

*p<0.05, **p<0.01, ***p<0.001
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An accurate detection of individuals at clinical high risk (CHR) for psychosis is a prerequisite for effective preventive interventions. Several
psychometric interviews are available, but their prognostic accuracy is unknown. We conducted a prognostic accuracy meta-analysis of psy-
chometric interviews used to examine referrals to high risk services. The index test was an established CHR psychometric instrument used to
identify subjects with and without CHR (CHR1 and CHR2). The reference index was psychosis onset over time in both CHR1 and CHR2

subjects. Data were analyzed with MIDAS (STATA13). Area under the curve (AUC), summary receiver operating characteristic curves, quali-
ty assessment, likelihood ratios, Fagan’s nomogram and probability modified plots were computed. Eleven independent studies were includ-
ed, with a total of 2,519 help-seeking, predominately adult subjects (CHR1: N51,359; CHR2: N51,160) referred to high risk services. The
mean follow-up duration was 38 months. The AUC was excellent (0.90; 95% CI: 0.87-0.93), and comparable to other tests in preventive
medicine, suggesting clinical utility in subjects referred to high risk services. Meta-regression analyses revealed an effect for exposure to anti-
psychotics and no effects for type of instrument, age, gender, follow-up time, sample size, quality assessment, proportion of CHR1 subjects
in the total sample. Fagan’s nomogram indicated a low positive predictive value (5.74%) in the general non-help-seeking population. Albeit
the clear need to further improve prediction of psychosis, these findings support the use of psychometric prognostic interviews for CHR as
clinical tools for an indicated prevention in subjects seeking help at high risk services worldwide.

Key words: Psychosis, prevention, psychometric interviews, high risk services, prognostic accuracy

(World Psychiatry 2015;14:322–332)

Treatments for psychosis have been in wide use for nearly
half a century, yet there is little evidence that they have sub-
stantially improved outcomes (1). Therefore, indicated pre-
ventive intervention is the main paradigm yielding new
hope for impacting the course of psychosis (2). However,
this intervention requires an accurate identification of indi-
viduals at clinical high risk (CHR), that relies on the use of
accurate prognostic tools to detect psychosis as early as pos-
sible, so that its progress can be arrested and, if possible,
reversed.

Prognostic testing is commonly used in preventive medi-
cine (3). While a screening test should identify all individu-
als who may develop the disease (4), a prognostic test is
used to predict the development or not of the future disease
when a patient shows some heralding signs or symptoms.
Examples of predictive testing in somatic medicine include
fasting glucose and oral glucose tolerance test and glycated
haemoglobin to detect subjects at high risk for diabetes
(pre-diabetes or intermediate hyperglycaemia) (5). Pre-
diabetes closely resembles the CHR state, in that only about
5-10% of people per year will progress to diabetes, with the
same proportion converting back to normoglycaemia (5).

No biological tests such as those used to detect pre-dia-
betes are available in clinical psychiatry (6). Therefore, for
an indicated prevention of psychosis, prognostic testing is
usually accomplished by administration of specific psycho-
metric interviews, which assess validated CHR criteria (7).
These instruments include: the Comprehensive Assess-
ment of At Risk Mental State (CAARMS, 8,9), the Struc-
tured Interview for Psychosis-Risk Syndrome (SIPS, 10)
and the Basel Screening Instrument for Psychosis (BSIP,
11) for the assessment of “ultra-high risk” (UHR) criteria
(12); and the Bonn Scale for the Assessment of Basic Symp-
toms (BSABS, 13) and the Schizophrenia Proneness Instru-
ments (Adult version, SPI-A, 14, and Child & Youth ver-
sion, SPI-CY, 15) for the assessment of basic symptom (BS)
criteria (16).

The UHR criteria include attenuated psychotic symptoms
(APS), brief limited intermittent psychotic symptoms
(BLIPS) and trait vulnerability plus a marked decline in psy-
chosocial functioning (genetic risk and functional deteriora-
tion syndrome: GRFD). The two partially overlapping BS
criteria rely on subjectively experienced disturbances of per-
ception, thinking, language and attention (17).
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These CHR instruments show excellent reliability when
used by trained raters: the overall inter-rater agreement is
0.95 for the SIPS (18), 0.85 for the CAARMS (12) and 0.91
for the SPI-A (19). Yet, their prognostic accuracy is still
uncertain. For an ideal instrument, all subjects actually
about to develop psychosis should be classified as “at risk”
(CHR1) while those suffering from other complaints not
leading to frank psychosis should be classified as “not at
risk” (CHR2).

The prognostic accuracy of a test can be quantified by dif-
ferent measures – sensitivity (Se), specificity (Sp), summary
receiver operating characteristic (SROC) curves, area under
the curve (AUC) – whose evaluation requires follow-up not
only of CHR1 but also of CHR2 subjects. So far, no robust
meta-analysis has addressed the consistency and magnitude
of the prognostic accuracy of psychometric CHR testing,
and the few available studies reported inconsistent prognos-
tic accuracy findings (18,20). Because of this, the overall
clinical utility (i.e., predictive value) of psychometric inter-
views in help-seeking and non-help-seeking subjects is still
unknown.

Predictive values are not fixed indicators of a test perfor-
mance, but are affected by the prevalence of the condition
(4). Within help-seeking CHR1 samples, the ability of the
above psychometric instruments to identify true positives is
accumulating to 29% at 2-year follow-up (21,22) – a finding
comparable to other preventive approaches in medicine
(23). On the contrary, the predictive value and potential
clinical utility of these instruments in samples with a lower
prevalence of the condition, such as the general population,
still await results from follow-ups (24-26). Similarly, the pre-
dictive value in other samples with a variable psychosis risk,
such as unselected adolescents with psychiatric problems
(27), subjects accessing public treatment services, psychiat-
ric patients in forensic units (28), primary care patients,
genetic high risk samples, prisoners, post-partum women,
people with 22q11.2 deletion syndrome, users of high
potency cannabis, military, black ethnic minorities, refu-
gees, people with borderline personality disorders or epilep-
sy, is still largely unknown.

To overcome this lack of knowledge, we conducted the
first robust meta-analysis to examine the consistency and
magnitude of the prognostic accuracy of instruments used for
psychosis prediction, while at the same time investigating
their potential clinical utility in help-seeking samples of high
risk services, in the general population and across other
groups.

METHODS

Search strategy

Two investigators (MC, GR) conducted a two-step litera-
ture search. At a first step, the Web of Knowledge database
was searched, incorporating both the Web of Science and

MEDLINE. The search was extended until March 2015,
including only abstracts in English. The electronic research
adopted several combinations of the following keywords:
“at risk mental state”, “psychosis risk”, “prodrome”,
“prodromal psychosis”, “ultra-high risk”, “high risk”, “help-
seeking”, “diagnostic accuracy”, “sensitivity”, “specificity”,
“psychosis prediction”, “psychosis onset”, and name of the
CHR assessment instruments. The second step involved the
use of Scopus to investigate citations of previous systematic
reviews on transition outcomes in CHR subjects and a man-
ual search of the reference lists of the retrieved articles.

Articles identified through these two steps were then
screened for the selection criteria on the basis of abstract
reading. The articles surviving this selection were assessed
for eligibility on the basis of full text reading. To achieve a
high standard of reporting, we adopted the Meta-analysis Of
Observational Studies in Epidemiology (MOOSE) checklist
(29).

Selection criteria

Studies were eligible for inclusion if: a) they were
reported in original articles, written in English or in Ger-
man; b) they had used in the same pool of referrals an estab-
lished CHR psychometric instrument (index test); c) they
had followed up both CHR1 and CHR2 subjects for psy-
chosis onset (reference index) using established internation-
al diagnostic manuals (ICD or DSM); d) they had reported
sufficient prognostic accuracy data. With respect to this last
point, when data were not directly presented, they were
indirectly extracted from associated data. Additionally, we
contacted all corresponding authors to request additional
data when needed.

We excluded: a) abstracts, pilot datasets, reviews, articles
in a language other than English or German; b) studies in
which interviews were not conducted in the same pool of
referrals or that used an external CHR2 group of healthy
controls; c) studies with overlapping datasets. In case of
multiple publications deriving from the same study popula-
tion, we selected the article reporting the largest and most
recent data set. The literature search was summarized
according to PRISMA guidelines (30).

Recorded variables

Data extraction was independently performed by two
investigators (MC, GR). Data included author, year of publi-
cation, characteristics of subject samples (baseline sample
sizes, mean age and age range, proportion of females), the
CHR psychometric instrument used, exposure to antipsy-
chotics, diagnostic criteria used at follow-ups to assess the
psychotic outcome, follow-up time, prognostic accuracy
data (number of true and false positives, true and false nega-
tives or associated data) and quality assessment conducted
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with the Quality Assessment of Diagnostic Accuracy Stud-
ies (QUADAS) checklist (31).

Statistical analysis

The statistical analysis followed the Cochrane Guidelines
for Systematic Reviews of Diagnostic Test Accuracy, Ver-
sion 1.0 (32) and the Methods Guide for Authors of System-
atic Reviews of Medical Tests by the Agency for Healthcare
Research and Quality (chapter 8) (33). Evaluating test accu-
racy requires knowledge of two quantities: the test’s Se and
Sp. Meta-analysis methods for diagnostic test accuracy thus
have to deal with two summary statistics simultaneously
rather than one (32). Methods for undertaking analyses
which account for both Se and Sp, the relationship between
them, and the heterogeneity in test accuracy, require fitting
advanced hierarchical random effects models (32).

For each study we constructed a two-by-two table, which
included true positive, false positive, true negative, and false
negative values. When studies reported different data at dif-
ferent follow-up times, we used data from the longest
follow-up. The baseline sample size was conservatively used
as the base reference to avoid a bias towards overly high
transition risks at longer follow-ups and related higher
drop-out rates of transition negatives.

Data were then analyzed with MIDAS (Meta-analytical
Integration of Diagnostic Accuracy Studies) (34), a compre-
hensive program of statistical and graphical routines for
undertaking meta-analysis of diagnostic/prognostic test
performance in STATA 13 software. The index tests of CHR
status (CHR1 or CHR2) and reference tests of transition to
psychosis according to international diagnostic manuals
(ICD or DSM as gold standard) were dichotomous.

Primary data synthesis was performed within the bivariate
mixed-effects regression framework for the logit transforms
of Se and Sp (34). In addition to accounting for study size,
the bivariate model estimates and incorporates the intrinsic
negative correlation that may arise between Se and Sp within
studies (threshold effect) (35), as a result of differences in the
test threshold between studies (36). The bivariate model
allows for heterogeneity beyond chance as a result of clinical
and methodological differences between studies (36).

We estimated the summary Se and Sp and the estimated
hierarchical SROC curves (32). A SROC graph across each
predictor, with the y-axis representing the predictor’s Se
and the x-axis representing 1-specificity, was used to plot
around the summary estimates a 95% confidence region
and a 95% prediction region to illustrate the precision with
which the summary values were estimated (confidence
ellipse of a mean), and to show the amount of between-
study variation (prediction ellipse; the likely range of values
for a new study). We also estimated the AUC. Finally, for
sensitivity analyses of the impact of follow-up times, supple-
mentary analyses were conducted by grouping the data at
each specific time point of 6, 12, 24 and�30 months.

Heterogeneity across studies was assessed using the I2,
with values of 25%, 50% and 75% representing mild, moder-
ate and severe inconsistency, respectively (37). Within
MIDAS, forest plots and heterogeneity statistics can be creat-
ed for each test performance parameter individually or may
be displayed as paired plots. Subgroups analyses and meta-
regressions were used to examine the influence of CHR
instruments used, mean age, gender (% females), follow-up
time, sample size, exposure to antipsychotics, and quality
assessment (QUADAS) on meta-analytical estimates. To
control for biases associated with imbalanced datasets (38),
we further tested the impact of the proportion of CHR1 sub-
jects in the overall samples. The meta-regressions were used
if there was substantial heterogeneity (I2>50%) (39).

Model diagnostic analyses included quantile plot of resid-
ual based goodness-of-fit; chi-squared probability plot of
squared Mahalanobis distances for assessment of the bivari-
ate normality assumption; spike plot for checking for partic-
ularly influential observations using Cook’s distance; a
scatter plot for checking for outliers using standardized pre-
dicted random effects (standardized level-2 residuals) (34).
Sensitivity analyses (i.e., exclusion of outliers and rerunning
of the model) were conducted to further explore heterogene-
ity. We did not test publication bias (40), because no proven
statistical method exists for this type of meta-analysis (41).

In a second step, we employed the probability-modifying
plot and the Fagan’s nomogram to estimate the clinical or
patient-relevant utility of the CHR interview in subjects
seeking help at early detection services, in the general popu-
lation, as well as in other samples (i.e., genetic high risk sam-
ples, prisoners, post-partum women, people with 22q11.2
deletion syndrome, users of high potency cannabis, military,
black ethnic minorities, people with borderline personality
disorders, and unselected psychiatric samples).

The clinical utility was evaluated using the positive and
negative likelihood ratios (LR1 and LR2) to calculate post-
test probability (PostTP) based on Bayes’ theorem (with
pre-test probability, PrePT, being the prevalence of the con-
dition in the target population), as follows: PostTP5LR 3

PreTP/[(12PreTP) 1 (PreTP 3 LR)] (35). Specifically, the
probability-modifying plot (34) is a graphical sensitivity
analysis of the test’s predictive values across a baseline psy-
chosis risk continuum in people seeking help at early detec-
tion services. It depicts separate curves for positive and neg-
ative tests and uses general summary statistics (i.e., uncondi-
tional positive and negative predictive values, NPV and
PPV, which permit underlying psychosis risk heterogeneity)
to evaluate the effect of the CHR assessment on predictive
values (42). The PreTP probability of psychosis risk in sub-
jects seeking help at early detection services was computed
in the current dataset as the proportion of subjects develop-
ing psychosis on the total baseline sample (CHR1 plus
CHR2) (34).

Fagan’s nomogram, a two-dimensional graphical tool for
estimating how much the result of a test changes the pre-test
probability that a patient will develop psychosis, was used
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to estimate the clinical value of psychometric CHR inter-
view in the general population and in the other samples.
Again, the clinical value is calculated on the LR1 and LR2

obtained from the current meta-analysis (43) and using the
pre-test psychosis risk in the different samples as estimated
from the available literature.

Statistical tests were two-sided and statistical significance
was defined as p values<0.05.

RESULTS

Database

The literature review (PRISMA flow chart available from
the authors upon request) produced eleven independent
studies that met the inclusion criteria, for a total of 2,519
subjects (CHR1: N51,359; CHR2: N51,160) referred to
high risk services (Table 1). The proportion of CHR1 sub-

jects in the total sample was 0.54%, revealing an overall bal-
anced dataset.

Four studies employed the CAARMS, three the SIPS, one
the BSIP, one the BSABS, and two both the SIPS and the
SPI-A. The mean follow-up time was 37.72 months (SD
27.81, median533). QUADAS ratings ranged from 2.5 to 14
(the latter is the highest possible score). The main reasons
for a non-optimal rating were (partial) exposure to antipsy-
chotics and unsatisfactory reporting of results.

Prognostic accuracy of CHR interview

Across the eleven studies interviewing help-seeking subjects
for CHR symptoms, the summary meta-analytical estimate of
Se and the AUC were outstanding, while the estimate of Sp
was poor (Figure 1). There was moderate to substantial hetero-
geneity for Se (I2551, p50.02) and severe heterogeneity for Sp
(I2595, p<0.001), 17% of which was due to threshold effects.

Table 1 Studies included in the meta-analysis

Study

QUADAS score

(max. 14);

exposure

to antipsychotics

at baseline

Predictor

(index test)

Psychosis

diagnosis

(reference

standard)

Age (years,

mean6SD,

range)

Gender

(%

females)

Follow-up

(months)

CHR1

subjects

(baseline)

CHR2

subjects

(baseline)

Klosterk€otter et al

(52)

14; No BSABS (BS) DSM-IV 29.3610.0

(15-53)

47.5 0, �30 110 50

Yung et al (45) 12; Yes (% NA) CAARMS (UHR) CAARMS 18.1

(15-24)

51.0 0, 6, 24 119 173

Riecher-R€ossler

et al (11)

13.5; No BSIP (UHR

plus 4th

criterion)

BPRS 26.868.9

(18-60)

41.4 0, 6, 12, 24, �30 58 32

Woods et al (20) 13.5; Yes (11.6%) SIPS (UHR) DSM-IV or

medical records

17.864.4

(12-36)

39.5 0, 6, 12, 24 259 111

Addington

et al (48)

13.5; Yes (1.8%) SIPS (UHR) DSM-IV 19.864.5

(12-31)

47.8 0, 6, 12, 24 172 100

Liu et al (49) 2.5; Yes (79.7%) SIPS (UHR) DSM-IV 21.464.0

(16-24)

47.7 0, 24 59 48

Simon et al (50) 6; No SIPS/SPI-A

(BS/UHR)

DSM-IV 21.0

(14-40)

32.4 0, 12, 24 99 49

Lee et al (44) 13; No CAARMS (UHR) DSM-IV 21.663.5

(14-29)

39.9 0, 6, 12, 24, �30 173 494

Schultze-Lutter

et al (46)

13; Yes (13.8%) SPI-A/SIPS

(BS/UHR)

DSM-IV 24.966.0

(15-39)

37.0 0, 6, 12, 24, �30 194 52

Kotlicka-Antczak

et al (47)

11.5; Yes (10.2%) CAARMS

(UHR)

ICD-10 19.063.6

(15-29)

51.1 �30 94 33

Spada et al (51) 11; No CAARMS

(UHR)

DSM-IV 15.861.7

(12-17)

47.5 0, 6 22 18

QUADAS – Quality Assessment of Diagnostic Accuracy Studies checklist, CHR – clinical high risk, UHR – ultra-high risk, BS – basic symptoms, BSABS – Bonn

Scale for the Assessment of Basic Symptoms, BPRS – Brief Psychiatric Rating Scale, BSIP – Basel Screening Instrument for Psychosis, CAARMS – Comprehensive

Assessment of At Risk Mental State, SIPS – Structured Interview for Prodromal Syndromes, SPI-A – Schizophrenia Proneness Instrument, NA – not available
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Sensitivity analyses revealed that the two studies with the
highest proportion of CHR2 subjects in the total sample
had the highest Sp (44,45), while the two studies with the
lowest proportion of CHR2 subjects had the lowest Sp
(46,47). However, meta-regression analyses showed that
the proportion of CHR1 subjects in the total sample had no
impact on the overall AUC (38).

Across SIPS samples (20,46,48-50), Se was 0.96 (95% CI:
0.88-0.99) and Sp was 0.39 (95% CI: 0.32-0.46). Across
CAARMS samples (44,45,47,51), Se was 0.96 (95% CI:
0.82-0.99) and Sp was 0.56 (95% CI: 0.38-0.73). There were
not enough data to perform subgroups meta-analyses in
BSIP samples (11), BSABS/SPI-A samples (46,50,52) and
samples combining the SIPS and SPI-A (46).

Meta-regression analyses revealed no significant effects
for mean age, gender, follow-up time, sample size and quali-
ty assessment (QUADAS), but there was a significant effect
for exposure to antipsychotics at baseline (p50.04). This
effect was driven by a significant decrease of Se (0.94) in the
five studies where subjects were exposed to antipsychotics
as compared to the six studies where subjects were not
exposed (Se50.98).

Model diagnostics revealed a good fit of the model and
indicated that one study was close to the outlier threshold
(44). Sensitivity analyses confirmed a very good AUC (0.84)
after this study was removed from the dataset.

Supplementary analyses were conducted grouping the
available samples at specific time points of 6, 12, 24 and
�30 months. The AUCs were outstanding at each time

point: at 6 months (seven samples, AUC50.97, 95% CI:
0.95-0.98), at 12 months (six samples, AUC50.94, 95% CI:
0.92-0.96), at 24 months (eight samples, AUC50.94, 95%
CI: 0.92-0.96), and at �30 months (seven samples,
AUC50.91, 95% CI: 0.88-0.93).

Clinical utility of psychometric CHR interviews in
subjects seeking help at high risk services

The 38-month psychosis risk in the 2,519 help-seeking
subjects was 15% (95% CI: 0.9%-24%). On the basis of this
prior distribution, the continuous relationship between
PreTP and PostTP probability is summarized in Figure 2.
Being CHR1 was associated with a 26% (95% CI: 23%-
30%) risk of developing psychosis within 38 months, yet a
small LR1 of just 1.82 (95% CI: 1.52-2.18), while being
CHR2 was associated with a 1.56% (95% CI: 0.7%-2.42%)
risk of developing psychosis and a large LR2 of 0.09 (CI
95%: 0.04-0.18) (Figure 3).

Estimated clinical utility of psychometric CHR interviews
in the general population and in other samples

Based on a lifetime prevalence of all non-organic psy-
chotic disorders of 3.27% (53) and the above LRs, Fagan’s

Figure 1 Meta-analytical summary receiver operating characteristic
(SROC) curve of clinical high risk (CHR) psychometric interviews.
Se – sensitivity, Sp – specificity, AUC – area under the curve, 1 –
Klosterk€otter et al (52), 2 – Yung et al (45), 3 – Riecher-R€ossler et al
(11), 4 – Woods et al (20), 5 – Addington et al (48), 6 – Liu et al (49); 7
– Simon et al (50), 8 – Lee et al (44), 9 – Schultze-Lutter et al (46), 10 –
Kotlicka-Antczak et al (47), 11 – Spada et al (51)

Figure 2 Meta-analytical probability modifying plot, illustrating the rela-
tionship between pre-test probability (PreTP) (9 to 24% psychosis risk at
38 months in subjects seeking help at early detection services) and post-
test probability (PostTP) (psychosis risk at 38 months in help-seeking
subjects based on clinical high risk psychometric interviews), computed
as the likelihood of a positive (above diagonal line; LR1) or negative
(below diagonal line, LR2) test result over the 0-1 range of PreTP
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nomogram revealed only limited clinical utility for CHR
instruments in the general population. Testing positive for
CHR was associated with a 5.74% lifetime risk of develop-
ing psychosis, while testing negative was associated with
hardly any such risk (0.26%). Corresponding figures for oth-
er clinical and non-clinical samples are displayed in Table 2.

DISCUSSION

This is the first study to present a robust and elaborated
meta-analytical estimate of the prognostic accuracy of CHR
psychometric interviews for psychosis prediction. Assessing
help-seekers referred to a high risk service with a CHR
interview generally revealed an excellent overall prognostic
performance in terms of the AUC at 38-month follow-up
(values of 0.9-1.0 are considered outstanding, of 0.8-0.9
excellent and of 0.7-0.8 acceptable) (66), which is compara-
ble to other preventive approaches in medicine. However,
excellent AUC values were mainly mediated by an outstand-
ing ability of the instruments to rule out psychosis (i.e., very
satisfyingly low LR2 and high Se), at an expense of their
ability to rule in psychosis (i.e., unsatisfactory low LR1 and
only moderate overall Sp), which indicates some need to
further improve prediction. On the contrary, the clinical
utility of current CHR instruments in non-help-seeking sub-
jects in the general population was estimated to be low.

Our first aim was to investigate at meta-analytical level
the overall prognostic accuracy of CHR instruments in
determining the risk of developing psychosis at 38 months
in young help-seeking subjects referred to high risk services.
We first estimated the AUC, which serves as a global mea-
sure of test performance and indicates the overall goodness

Figure 3 Fagan’s nomogram illustrating the meta-analytical clinical
value (post-test probability) of clinical high risk (CHR) psychometric
interviews in the general population in order to predict risk of psy-
chosis at 38 months, given an assumed psychosis risk (pre-test proba-
bility) of 3.27%, as reported in a nationally representative sample of
general population subjects aged 30-44 years (see 53)

Table 2 Estimated clinical utility of clinical high risk psychometric instruments for psychosis prediction in various populations

Sample Psychosis risk Positive test result Negative test result

Unselected psychiatric adolescents (27) 3.13% (12 mo.) 3.13% 0.29%

Subjects in contact with public treatment

services (54)

0.35% (lifetime) 0.63% <0.001%

Psychiatric patients in forensic units (55) 74% (lifetime) 83.38% 20.39%

Primary care patients (56) 0.045% (per year) <0.001% <0.001%

Prisoners (57) 3.90% (lifetime) 6.87% 0.36%

Post-partum women (58) 4% (12 mo.) 7.04% 0.37%

22q11.2 deletion syndrome (59) 16% (48 mo.) 25.74% 1.68%

Young adults at familial risk for psychosis (60) 12% (30 mo.) 19.88% 1.21%

Users of high potency cannabis (61) 24% (lifetime) 36.49% 2.76%

Military (62) 0.014% (per year) <0.001% <0.001%

Black ethnic minority (63) 1.45% (lifetime) 2.60% 0.13%

Refugees (64) 3.3% (lifetime) 5.84% 0.31%

Epilepsy (65) 5.6% (lifetime) 9.74% 0.53%
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of a diagnostic tests. Thereby, we adopted a robust method-
ological approach following international guidelines for
diagnostic/prognostic accuracy meta-analysis, to avoid the
serious flaws observed in a previous meta-analytical at-
tempt, such as overlapping samples, missing studies and
lack of control for several moderators (67,68). Our finding
of consistent prognostic accuracy across CHR instruments
is particularly important, given the significant differences in
their criteria (69). This evidence of a negligible role of the
CHR assessment instrument (i.e., CAARMS vs. SIPS) is in
line with our previous meta-analysis, which found no differ-
ences in pooled annual transition risks between these
instruments (21). This finding was also confirmed by a sec-
ond independent meta-analysis (22).

We further revealed that, despite an excellent overall prog-
nostic accuracy, there is a need to specifically improve the
ability to rule in subsequent psychosis, i.e., to improve LR1

and Sp, while preserving the outstanding ability to rule it out.
This is particularly relevant given that interviewing subjects
seeking help at high risk services is particularly difficult: these
individuals are assumed to lay on an upper mid-range of a
symptomatic continuum by showing mild and often infre-
quent symptoms of yet some clinical significance already (24).

However, differentiating between such gradual symp-
toms with specific tests or interviews is not a problem spe-
cific to psychosis prevention or other preventive approaches
in psychiatry. For example, in case of the at-risk state of

diabetes, the World Health Organization (WHO) proposed
the use of the term “intermediate hyperglycaemia” (i.e., pre-
diabetes) to accurately reflect the observation that glycae-
mia is a continuous variable and that their defined catego-
ries are based on somewhat arbitrary decisions on where to
draw a line between normality and abnormality (70). Simi-
larly to the different cut-offs and criteria used to identify
CHR subjects, the definition of pre-diabetes is based on cut-
off points for glycaemia (5) for which there are different
operationalizations (e.g., by WHO and by the American
Diabetes Association) (5). Furthermore, as for the CHR
state (7), progression to diabetes is not inevitable in pre-
diabetes; some individuals, in the absence of any interven-
tion, may remain in that state or even revert to normogly-
caemia (5). Because of this, various risk assessment tools
based on socio-demographic or questionnaire data are
available to identify subjects with pre-diabetes, and their
overall prognostic accuracy is comparable to our meta-
analytical estimates, such as the AUC50.76 reported for the
Cambridge risk score (71). More broadly, the overall prog-
nostic accuracy of the CHR instruments was comparable if
not superior to various other medical tests used for an indi-
cated prevention (Table 3).

However, it is important to highlight that the high AUC
of CHR instruments is secondary to an accurate training of
raters and ongoing close supervision provided by expert
clinicians (7). Thus, a recent guidance on the early detection

Table 3 Prognostic accuracy of indicated prevention tests in clinical medicine

At-risk population Outcome Diagnostic test

Sensitivity

(follow-up)

Specificity

(follow-up)

AUC

(follow-up)

Patients presenting for

CHR evaluation

Psychosis CHR interview 0.96

(2 yrs.)

0.47

(2 yrs.)

0.89

(2 yrs.)

Men at risk for prostate

cancer

Prostate cancer PSA (72,73) 0.69

(5 yrs.)

0.89

(5 yrs.)

0.88

(5 yrs.)

Men at risk for colorectal

cancer

Colorectal cancer Risk prediction model (74) NA

(5 yrs.)

NA

(5 yrs.)

0.80

(5 yrs.)

Women at risk for colorectal

cancer

Colorectal cancer Risk prediction model (74) NA

(5 yrs.)

NA

(5 yrs.)

0.73

(5 yrs.)

Patients with transient ischemic

attack

Stroke ABCD2 score (75,76) 0.57

(30 days)

0.32

(30 days)

0.72

(7 days)

Patients with stable coronary

disease

Coronary event Framingham risk score 1

number of diseased vessels (77)

NA

(8.5 yrs.)

NA

(8.5 yrs.)

0.67 (77)

(8.5 yrs.)

Pre-diabetes Diabetes 30-min plasma glucose (78) 0.91

(9 yrs.)

0.39

(9 yr.)

0.67

(9 yrs.)

Mild cognitive impairment Alzheimer’s disease ADAS-cog subscale (79) 0.62

(1 yr.)

0.73

(1 yr.)

0.67

(1 yr.)

Women at risk for breast

cancer

ER-positive invasive

breast cancer

Gail model (80) 0.50

(5 yrs.)

0.65

(5 yrs.)

0.60

(5 yrs.)

CHR – clinical high risk, AUC – area under the curve, PSA – prostate specific antigen, ER – estrogen receptor, NA – not available, ADAS-cog – Alzheimer Disease

Assessment Scale-cognitive part
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of psychosis explicitly recommends CHR assessment to be
conducted in specialized centres by well-trained raters and/
or clinical supervision by such raters (22).

The imbalance between an excellent Se (0.96) and an
only modest Sp (0.47) may have some relevant clinical
implications, when considering that we have selectively
included only studies discriminating CHR1 from CHR2

within the same pool of help-seeking subjects. Since these
patients were seeking help at or were subsequently referred
to early detection services and frequently presented also
with psychosocial and functional impairment (81) and oth-
er non-psychotic symptoms (82) and disorders (83), the use
of CHR assessments should not be thought of as identifying
and treating an unselected and asymptomatic group at risk
of a poor outcome (universal prevention) (84). Rather, the
use of CHR assessment follows the approach of an indicated
prevention, which is concerned with detecting a disease in
its earliest stages, before frank symptoms appear, and with
intervening to slow or stop its progression into the full-
blown medical picture. Therefore, the above-mentioned
recent guidance explicitly restricts CHR assessment to the
clients of mental health services (22).

With regard to the potential CHR1 misdiagnosis of per-
sons who do not in fact develop psychosis, or the potential
CHR2 misdiagnosis of persons who will develop psychosis,
the low Sp suggests a stepped and multi-component strate-
gy. In a first sensitivity-preserving step, CHR instruments
could be used to rule out true negatives, i.e. subjects who are
unlikely to develop psychosis. In a second step, additional
clinical, neurocognitive, biological or combined models of
risk stratification could be applied to the CHR1 group, with
the aim of increasing Sp and prognostic reliability. This
would enable risk stratification and personalized treatments
accordingly (85,86).

We further estimated the clinical utility of CHR assess-
ments in other clinical and non-clinical populations, as clini-
cal utility is affected by the underlying psychosis risk in a
population. We found that testing positive for CHR was
associated with a 26% risk of developing psychosis within 38
months, a proportion comparable with our previous meta-
analysis (95% CI: 23-35) (21) of transition risks in CHR1

subjects. This was due to a small LR1 of 1.82. We could also
show here for the first time that being CHR2 was associated
with only a 1.56% risk of developing the illness, correspond-
ing to a large LR2 of 0.09. It is important to note that the
PostTP, as estimated from the likelihood ratio and PreTP, is
generally more accurate than if estimated from the PPV of
the test. In fact, with the help of these two measures (LR1

and LR2), it was possible to estimate the PostTP in different
settings characterized by a variable PrePT of psychosis risk,
which however will still require empirical studies.

We clearly estimated for the first time a limited clinical
utility of CHR interviews in the general population, reveal-
ing only a small and inadequate PPV of 5.74%. This estimate
is in line with meta-analytical results indicating that self-
reported psychotic-like experiences in the young non-

help-seeking general population are associated with a negli-
gible risk of transitioning to psychotic disorders over time
(87). Yet, as self-reported psychotic experiences are only a
poor estimate of clinician-assessed CHR symptoms, these
findings might not reflect the true predictive power of CHR
criteria in the community. Similarly, it appears there is no
scope to use psychometric CHR interviews in unselected
psychiatric adolescent samples, patients accessing public
treatment or primary care services, patients admitted to
forensic units, post-partum women, ethnic minorities, mili-
tary, refugees, patients with epilepsy and prisoners. The lat-
ter finding is in line with a recent study indicating that the
CHR state does not predict psychosis in adolescent delin-
quent samples (28). On the other hand, our estimates pro-
vide some support for the clinical utility of CHR assess-
ments in subjects with two psychotic relatives, in patients
with 22q11.2 deletion syndrome and in subjects using high
potency cannabis, as well as for preventive trials already
proposed in some of these clinical samples (88).

The additional novel finding is that our probability-mod-
ifying plot allows future power calculation studies in sam-
ples characterized by an underlying variable psychosis risk
that is ranging from 0 to 1. For example, with our plot
available, researchers may draw a vertical line from the
selected pre-test probability of the sample to the appropri-
ate likelihood ratio line and then read the post-test proba-
bility off the vertical scale.

Some limitations of this meta-analysis should be ac-
knowledged. First, because of the limited statistical power,
we were unable to directly compare the prognostic accuracy
of different psychometric instruments. However, subgroups
analyses revealed comparable SIPS vs. CAARMS AUCs.
Furthermore, two independent meta-analyses (21,22) did
not reveal any significant impact of the type of psychomet-
ric instrument employed on risk estimates. Also, we were
unable to explain all the observed heterogeneity across indi-
vidual studies. However, some of this was accounted for by
threshold effects and the effect of antipsychotics exposure
on Se. An effect of age, with lower transition risks in youn-
ger CHR1 subjects, was observed in our first meta-analysis
(21) and recently confirmed in another re-analysis (22).
Such an age effect might have been missed in our analyses,
as only the by far smallest of the included studies, with an
only 6-month follow-up (69), was on minors only.

Furthermore, the individual studies included here varied
with respect to follow-up time, although meta-regression
did not reveal any significant effect of this variable. We addi-
tionally conducted supplementary analyses at each specific
time point, and these analyses confirmed excellent AUCs.
Furthermore, there is new meta-analytical evidence that, in
UHR samples, transition to psychosis is most likely to occur
within the first 2 years after presentation to clinical services,
with a stable plateau after 36 months (89). Since our mean
follow-up time (38 months) falls in this plateau period,
follow-up had no significant impact on the meta-analytical
estimates across samples mainly at risk for UHR criteria.
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CONCLUSIONS

The present prognostic accuracy meta-analysis indicated
that currently used interviews for psychosis prediction have
an excellent overall prognostic performance. This supports
their use as clinical tools for an indicated prevention in sub-
jects seeking help at mental health services worldwide, pro-
vided raters have undergone adequate training, while dis-
couraging their use for prevention in non-help-seeking sub-
jects in the general population.
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Obsessive-compulsive disorder (OCD) often co-occurs with anorexia nervosa (AN), a comorbid profile that complicates the clinical manage-
ment of both conditions. This population-based study aimed to examine patterns of comorbidity, longitudinal risks, shared familial risks
and shared genetic factors between OCD and AN at the population level. Participants were individuals with a diagnosis of OCD
(N519,814) or AN (N58,462) in the Swedish National Patient Register between January 1992 and December 2009; their first-, second- and
third-degree relatives; and population-matched (1:10 ratio) unaffected comparison individuals and their relatives. Female twins from the
population-based Swedish Twin Register (N58,550) were also included. Females with OCD had a 16-fold increased risk of having a comor-
bid diagnosis of AN, whereas males with OCD had a 37-fold increased risk. Longitudinal analyses showed that individuals first diagnosed
with OCD had an increased risk for a later diagnosis of AN (risk ratio, RR53.6), whereas individuals first diagnosed with AN had an even
greater risk for a later diagnosis of OCD (RR59.6). These longitudinal risks were about twice as high for males than for females. First- and
second-degree relatives of probands with OCD had an increased risk for AN, and the magnitude of this risk tended to increase with the
degree of genetic relatedness. Bivariate twin models revealed a moderate but significant degree of genetic overlap between self-reported OCD
and AN diagnoses (ra50.52, 95% CI: 0.26-0.81), but most of the genetic variance was disorder-specific. The moderately high genetic correla-
tion supports the idea that this frequently observed comorbid pattern is at least in part due to shared genetic factors, though disorder-specific
factors are more important. These results have implications for current gene-searching efforts and for clinical practice.

Key words: Obsessive-compulsive disorder, anorexia nervosa, eating disorders, genetic epidemiology, comorbidity, shared genetic factors

(World Psychiatry 2015;14:333–338)

An association between obsessive-compulsive disorder

(OCD) and eating disorders, particularly anorexia nervosa

(AN), has long been observed. In clinical academic settings,

these conditions co-occur far more frequently than would be

expected by chance, with lifetime prevalence estimates of

OCD ranging from 9.5 to 62% in patients with eating disor-

ders (1,2). Similarly, the estimated lifetime prevalence of eat-

ing disorders in OCD samples ranges between 11 and 42%

(3-5). OCD may, in fact, precede the onset of eating disorders

in as many as a quarter of cases, though the relevant studies,

with few exceptions (5), have been retrospective (1,2,6,7).
Clinically, the comorbidity between OCD and eating dis-

orders poses special challenges. For example, due to the

cognitive effects of starvation, very low-weight patients with

AN have difficulty engaging in, and benefiting from, cogni-

tive behavioral therapy for OCD.
Given these clinical considerations, there is a need to bet-

ter understand the nature of the association between OCD

and AN. One possibility is that OCD shares familial risk

factors with AN. Controlled family studies have indicated

elevated rates of OCD in relatives of patients with eating dis-

orders, particularly restricting-type AN (8,9). On the other

hand, family studies have not observed elevated rates of eat-

ing disorders in relatives of OCD patients (10,11), although

this could be related to the low population prevalence of

eating disorders. Thus, it is currently unclear whether there

is shared familial transmission between OCD and eating

disorders (12).
In this study, we linked longitudinal national Swedish regis-

ters, including multigenerational families and twins, to shed
new light on the nature of the relationships between OCD
and AN. We first examined the comorbidity patterns between
OCD and AN at the population level. We next employed lon-
gitudinal analyses to examine the sequential risk of AN in indi-
viduals first diagnosed with OCD, and the sequential risk of
OCD in patients first diagnosed with AN. Next, we investigat-
ed the risk of AN in relatives of individuals with OCD who did
not have a lifetime diagnosis of AN, compared with the risk in
relatives of individuals without a diagnosis of OCD or AN,
stratified by degree of genetic relatedness to the probands.
Finally, we conducted a bivariate twin analysis of self-reported
OCD and AN diagnoses in a large population-based female
twin sample. Our multi-method approach controls for many
of the disease-related confounding factors that can create spu-
rious associations between disorders.

METHODS

National registers

Following approval from the Regional Ethics Board in
Stockholm, we linked three Swedish national registers,
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using the individual personal identification numbers assigned
at birth or, for resident immigrants, upon arrival to the coun-
try. The Total Population Register contains demographic
data on all individuals registered as Swedish inhabitants
since 1968, and is extended by the Multi-Generation Regis-
ter, which contains information about the identity of biologi-
cal parents of all individuals born in Sweden since 1932 and
individuals living in Sweden since 1961. The Swedish
National Patient Register (13) covers psychiatric inpatient
care since 1969 and psychiatric outpatient care since 2001.

Definition and validity of ICD codes for OCD and AN

OCD probands were defined as individuals identified in
the National Patient Register with at least one ICD-10 diag-
nosis of OCD (F42). The ICD-10 codes for OCD were vali-
dated by obtaining a random sample of patient records
(N568) from three Swedish counties. Each file was reviewed
and blindly rated by two independent psychiatrists. The ICD-
10 codes had excellent validity, with a positive predictive val-
ue of 91% (rater 1) and 96% (rater 2). The inter-rater agree-
ment was outstanding (kappa50.98, p<0.001) (14).

AN probands were defined as individuals identified in
the National Patient Register with at least one ICD-10 diag-
nosis of AN (F50.0 or F50.1). The ICD-10 codes for AN
were validated by comparing the eating disorder diagnoses
in the National Patient Register to the diagnoses in two spe-
cialized quality registers: the Riks€at-National Quality Regis-
ter for Specialized Treatment for Eating Disorders and the
Stepwise-regional Quality Assurance System for Eating Dis-
orders (15). This yielded a positive predictive value of 83%
and a negative predictive value of 73%.

Twin data

Twins were recruited from the population-based STAGE
(Screening Twin Adults: Genes and Environment) study,
based on all twins from the Swedish Twin Registry born
from 1959 to 1985 (16). The STAGE target population
included approximately 43,000 eligible twins. In 2005-2006,
twins were invited by mail to participate in the study; nearly
25,000 individuals responded to the questionnaire, which
covered common complex diseases. Twins could also opt
to complete a phone interview with a trained interviewer
using a computer-based data collection method.

Self-reported OCD was assessed using a single item: “Do
you have/have you ever had OCD?” Response options
were “yes”, “no”, and “don’t know/refuse”. AN was
assessed using an expanded, on-line Structured Clinical
Interview for DSM-IV (SCID)-based instrument. Study cri-
teria for AN were lifetime lowest illness-related body mass
index<18.55, at least slightly afraid of gaining weight or
becoming fat while at low weight, and feeling at least slightly
fat while at low weight. Participants were coded “1” if all cri-

teria were present, “0” if fewer than all criteria were present,
and “missing” if a diagnosis could not be made. Because
there were too few men (N510) with a diagnosis of AN,
only women from monozygotic and same sex dizygotic pairs
were included in the twin analyses (17).

STAGE was approved by the Regional Ethics Board, and
participants provided informed consent by responding to the
questionnaire or verbally over the telephone before partici-
pation. This study was also approved by the Biomedical Insti-
tutional Review Board at the University of North Carolina.

Statistical analyses

In the population analyses, we first examined the risk for
AN in individuals with OCD, compared with individuals
without OCD at the time of the first diagnosis of the pro-
bands. For each individual with OCD, 10 comparison indi-
viduals matched by birth year, sex, and county of residence
were randomly selected from the general population. Com-
parison individuals had to be alive, living in Sweden, and
not diagnosed with OCD at the date of the first OCD diag-
nosis of the proband.

In longitudinal analyses, we estimated the risk that indi-
viduals with OCD would receive a later diagnosis of AN
during the follow-up period, compared with individuals
without an OCD diagnosis. Conversely, we examined the
risk that individuals first diagnosed with AN would later
receive a diagnosis of OCD during the follow-up period,
compared with individuals without an AN diagnosis. We
also calculated the median number of years (plus interquar-
tile range) between the first diagnosis (e.g., OCD) and the
subsequent diagnosis (e.g., AN).

We used the multigenerational family design to examine
the possible etiological overlap between OCD and AN. Spe-
cifically, the risk of AN in relatives of individuals with OCD
who did not have a lifetime diagnosis of AN was compared
with the risk in relatives of individuals without a diagnosis of
OCD or AN. For each proband-relative pair, 10 randomly
selected unexposed-relative pairs were matched by birth year
and sex, and these individuals had to be alive, living in Swe-
den, and without a diagnosis of OCD at the time of the first
diagnosis of the proband. This method reduces the potential
bias introduced by individuals in the population registers
entering the study at different times (left truncation). OCD-
affected relatives of individuals with OCD were excluded, in
order to be sure that we studied independent transmission of
the conditions. Shared familial (genetic and environmental)
risk factors are assumed when individuals with the index dis-
order (i.e., OCD) have relatives with the other disorder (i.e.,
AN) but not the index disorder (18). First-, second- and
third-degree relatives were analyzed separately to examine
the extent to which the familial associations were influenced
by genetic and shared environmental factors.

To estimate the concurrent and sequential risks of AN in
individuals with OCD (and vice versa), we calculated risk
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ratios (RR) and 95% confidence intervals (CI) using condi-
tional logistic regression. When assessing risks within fami-
lies, CI were obtained with a robust sandwich estimator
function to adjust for the correlated data structure. All anal-
yses were conducted in SAS version 9.4 (SAS Institute,
Cary, NC, USA).

Twin analyses were done using the Mx program (http://
www.vcu.edu/mx/). The classic twin study evaluates the pro-
portion of phenotypic variation attributable to genetic varia-
tion among individuals (heritability) and what proportions
are due to common and unique environmental factors. Spe-
cifically, it estimates the proportion of variance due to: a)
additive genetic effects (representing the cumulative impact
of several genes, i.e., heritability, a2); b) common environmen-
tal effects (environmental influences to which both members
of a twin pair are exposed regardless of zygosity, c2); and c)
unique environmental effects (environmental effects impact-
ing one twin but not the other) and measurement error (e2).
Thus, the sum of a2 1 c2 1 e251 (total variance).

An extension of this twin model, a bivariate structural
equation model using Cholesky’s decomposition, was fitted
to the data. We applied a reduced model including estimates
for two sources of variation (additive genetic effects and
unique environmental effects, AE model) for OCD and for
AN, and correlations indicating the proportion of variance
that the two traits share due to genetic (ra) and unique envi-
ronmental (re) factors. Model selection was based on the
best fitting models for both OCD and AN published else-
where (19,20) (there was no loss of fit of the AE model com-
pared with the full model). We applied the raw ordinal data
option in Mx, which allows data from both complete and
incomplete twin pairs to be analyzed. We report parameter
estimates with their 95% CI.

RESULTS

Comorbidity

We identified 19,814 individuals ever diagnosed with
OCD (43.5% males) and 8,462 individuals ever diagnosed

with AN (6.4% males). Individuals with OCD had a 17
times higher risk of having a comorbid diagnosis of AN.
Although males with OCD had a lower absolute risk of AN
(0.6%) compared to females with OCD (4.8%), the relative
risk was significantly higher for male than female OCD pro-
bands (Table 1).

Longitudinal analyses

Individuals first diagnosed with OCD had a 4-fold higher
risk of receiving a later diagnosis of AN during the follow-up
period, compared with individuals without OCD (Figure 1).
The median time between the first diagnosis of OCD and
the subsequent first diagnosis of AN was 2.2 years (inter-
quartile range, IR52.8). These risks were approximately
double for male than female OCD patients (Table 2).

Conversely, individuals first diagnosed with AN had a
10-time higher risk of receiving a later diagnosis of OCD
during the follow-up period, compared with individuals
without AN (Figure 1). The median time between diagnoses
was 2.4 years (IR53.0). These risks were significant for both
female and male AN patients, though the magnitude of the
risk was more than doubled in males (Table 3).

Table 1 Risk of anorexia nervosa in individuals with OCD, com-
pared with matched comparison individuals without OCD from
the general population

OCD probands

(N519,512)a

Matched comparison

individuals

(N5195,120) RR (95% CI)

Females 1 males 572 (2.9%) 368 (0.2%) 16.9 (14.8-19.4)

Females 524 (4.8%) 355 (0.3%) 16.1 (14.0-18.5)

Males 48 (0.6%) 13 (0.02%) 36.9 (20.0-68.1)

OCD – obsessive-compulsive disorder, RR – risk ratio, CI – confidence interval
a302 patients with OCD could not be assigned comparison individuals per the

matching criteria

1040 30 20 5152535

Risk of AN 

a�er OCD

Risk of OCD

a�er AN

Females and males

Females

Males

0 5 10 15 20 25 30 35 4040        35       30       25        20      15        10         5

Figure 1 Sequential risks of receiving a diagnosis of obsessive-
compulsive disorder (OCD) after having received an initial diagnosis
of anorexia nervosa (AN) (right side, in black), and vice versa (left
side, in grey), by proband gender. Values represent risk ratios and
confidence intervals

Table 2 Longitudinal risk of receiving a later diagnosis of anorex-
ia nervosa during the follow-up period in probands with an initial
diagnosis of OCD compared with individuals without OCD

Initial diagnosis of OCD

Present

(N519,069)a

Absent

(N5190,690) RR (95% CI)

Females 1 males 129 (0.7%) 366 (0.2%) 3.6 (2.9-4.4)

Females 118 (1.1%) 352 (0.3%) 3.4 (2.7-4.2)

Males 11 (0.1%) 94 (0.02%) 7.9 (3.6-17.3)

OCD – obsessive-compulsive disorder, RR – risk ratio, CI – confidence interval
aOCD patients with patients with a prior diagnosis of anorexia nervosa where

excluded from the analyses
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Family analyses

When the proband had OCD (but not AN), his/her
OCD-unaffected first-, second- and third-degree relatives
had an increased risk for AN. This was statistically signifi-
cant for first-degree relatives (both female and male) and
second-degree relatives (female only), and at a trend level
for third-degree relatives (Table 4). The magnitude of this
risk tended to increase as genetic proximity increased,
though the confidence intervals overlapped.

Twin analyses

The final sample for twin modeling included 8,550
female twins: 1,724 monozygotic pairs with complete

data, 177 monozygotic pairs with incomplete data, 1,170
dizygotic pairs with complete data, and 117 dizygotic
pairs with incomplete data. In addition, there were 1,035
monozygotic and 1,139 dizygotic individuals without co-
twin information. The mean age of these participants was
33.1 years (SD57.6).

The modeling results for the twin analyses were: a2566%
(95% CI: 54%-76%) and e2534% (95% CI: 24%-46%) for
OCD; and a2538% (95% CI: 20%-54%) and e2562% (95%
CI: 46%-80%) for AN. The correlation between additive
genetic factors for OCD and AN was ra5.52 (95% CI: .26 to
.81), while for unique environmental factors it was re5.11
(95% CI: 2.18 to .39). Figure 2 shows the percent of vari-
ance attributed to genetic and unique environmental influ-
ences that are specific to each disorder and that are shared
by the disorders.

DISCUSSION

Our results extend previous reports by documenting that
AN is far more common (17 times) in individuals with OCD
than would be expected by chance. This was particularly
true for male OCD patients, for whom the risk was
increased by 37 times. In longitudinal analyses, we found
that an initial diagnosis of OCD increased the risk of a later
diagnosis of AN, and vice versa. Again, these longitudinal
risks were substantially greater in males. The family analyses
showed familial links between OCD and AN, and the bivari-
ate twin analyses further confirmed a moderate degree of
genetic overlap between these disorders. However, most of
the genetic variance was disorder-specific.

Compared to unaffected individuals, patients first diag-
nosed with OCD were approximately 4 times more likely to

Table 3 Longitudinal risk of receiving a later diagnosis of OCD
during the follow-up period in probands with an initial diagnosis
of anorexia nervosa compared with individuals without anorexia
nervosa

Initial diagnosis of anorexia nervosa

Present

(N58,192)a

Absent

(N581,920) RR (95% CI)

Females 1 males 369 (4.5%) 403 (0.5%) 9.6 (8.3-11.1)

Females 339 (4.4%) 386 (0.5%) 9.2 (7.9-10.7)

Males 30 (6.0%) 17 (0.3%) 19.4 (10.4-36.1)

OCD – obsessive-compulsive disorder, RR – risk ratio, CI – confidence interval
aAnorexia nervosa patients with a prior diagnosis of OCD were excluded from

the analyses

Table 4 Risk of anorexia nervosa in unaffected relatives of indi-
viduals with OCD (exposed), compared with relatives of individ-
uals without OCD (unexposed)

Risk of anorexia nervosa

Exposed Unexposed RR (95% CI)

First-degree relatives

Females 1 males 108 (0.2%) 548 (0.1%) 1.9 (1.6-2.4)

Females 102 (0.3%) 526 (0.2%) 1.9 (1.6-2.4)

Males 6 (0.02%) 22 (0.01%) 2.6 (1.1-6.2)

Second-degree relatives

Females 1 males 68 (0.1%) 536 (0.1%) 1.3 (1.0-1.6)

Females 65 (0.2%) 503 (0.1%) 1.3 (1.1-1.6)

Males 3 (0.01%) 33 (0.01%) 0.9 (0.3-2.8)

Third-degree relatives

Females 1 males 151 (0.2%) 1,381 (0.2%) 1.1 (0.9-1.3)

Females 142 (0.4%) 1,311 (0.3%) 1.1 (0.9-1.3)

Males 60 (0.2%) 492 (0.1%) 1.3 (0.7-2.5)

OCD – obsessive-compulsive disorder, RR – risk ratio, CI – confidence interval

Significant RRs are highlighted in bold

Figure 2 Proportion of the variance accounted for by common vs.
disorder-specific genetic and environmental factors across obsessive-
compulsive disorder (OCD) and anorexia nervosa (AN)
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later develop AN, confirming largely retrospective reports
from clinical samples (1,2,5-7) and suggesting that OCD is a
risk factor for the development of AN. However, the possi-
bility that subtle eating disorder symptoms were overlooked
at initial assessment cannot be ruled out. A previous longitu-
dinal study of pediatric OCD patients showed that those
who developed an eating disorder were more likely to be
female and to have a family history of an eating disorder (5).
In that study, a total of 30% of those who developed an eat-
ing disorder at follow-up had eating disorder symptoms or
food-related obsessions/compulsions at baseline. This sug-
gests that the nature of OCD symptoms at presentation may
assist in identifying individuals at highest risk for developing
an eating disorder, and encourages eating disorders symp-
tom screening in individuals seeking help for OCD.

Interestingly, the risk of receiving a diagnosis of OCD after
an initial diagnosis of AN was much greater (approximately
10 times) than the risk of receiving a diagnosis of AN after an
initial diagnosis of OCD (approximately 4 times). It may be
that the diagnosis of AN, which often requires hospitaliza-
tion, increases the surveillance and thus the detection of
OCD. It is also possible that the progressive changes in cog-
nitive function and neurobiology brought on by prolonged
periods of starvation and low weight (21) may increase the
risk of developing OCD. The relatively long gap between the
two diagnoses (a median of over 2 years) is compatible with
this interpretation. Although the possibility of misdiagnosis
cannot be fully ruled out, our findings suggest that AN may
be a more important risk factor for the development of OCD
than previously recognized. Given the substantial challenges
facing clinicians who manage OCD patients who are very
underweight, early detection and management of incipient
OCD symptoms in this population are warranted.

Our family analyses provided a rigorous, albeit not proba-
tive, test of the possible etiological link between OCD and
AN. Indeed, AN was significantly more common in unaf-
fected relatives of probands with OCD, compared with rela-
tives of matched controls. Furthermore, the risks tended to
be higher for first-degree relatives, compared to second- and
third-degree relatives. Taken together, these findings suggest
that shared genetic risk factors underlie the overlap between
OCD and AN. This interpretation was further supported in
separate bivariate twin analyses, revealing a moderate
genetic correlation between self-reported OCD and AN
(ra5.52) and minimal overlap in unique environmental
influences (re5.11). Future cross-disorder analyses of
genome-wide association data should provide confirmation
of these analytic results (22).

Although our results are consistent with a genetic over-
lap between OCD and AN, disorder-specific genetic and
environmental risk factors also seem to contribute to the
etiology of each disorder. Our twin results suggest that the
majority of genetic variance is disorder-specific and that
non-shared environmental influences are largely unique to
each condition. These findings may explain the obvious
clinical differences between the two conditions (12). Identi-

fication of disorder-specific environmental risk factors and
genome-wide investigations at cross-cutting dimensional
levels will be important next steps.

The increased comorbidity and longitudinal risk in males
is intriguing and, to our knowledge, previously unreported.
Several interpretations are possible. First, males with AN in
general may be less likely to seek treatment (23,24); howev-
er, those presenting with complex comorbidities, such as
OCD, may be more likely to do so. This would result in an
over-representation of males with both AN and OCD in the
patient register. Another, not incompatible, explanation is
that males could require a greater familial etiologic load to
manifest the AN phenotype. Because, as we show in this
study, AN and OCD share genetic factors, this would result
in a greater comorbidity and sequential risk in males. Similar
arguments have been employed to explain the striking male
preponderance in autism spectrum disorder (25). Unfortu-
nately, our study was underpowered to conduct twin analy-
ses in males to shed further light on potential differences in
heritability of AN between the genders.

Some limitations to our study should be considered when
evaluating the results. First, both OCD and AN are under-
represented in the Swedish National Patient Register, par-
ticularly OCD. This is largely due to the fact that OCD rarely
requires hospitalization (outpatients were only included in
the register from 2001) and that many sufferers do not seek
treatment. Therefore, OCD patients with severe comorbid-
ities (e.g., AN) may be more likely to be represented in the
register, thus inflating the true comorbidity rates and longitu-
dinal associations. Our family based analyses are less likely to
be affected by this limitation, as the relatives of patients with
OCD did not have a lifetime diagnosis of that disorder. It is
still possible, however, that some relatives may have had
OCD but did not seek treatment, or had sub-threshold symp-
toms. The twin analyses, conducted in a general population
of twins, were largely unaffected by this limitation. Second,
the diagnoses in STAGE were based on self-report and the
OCD diagnosis was based on a single item. Finally, due to the
low prevalence of AN in men, we were unable to examine
possible gender differences in our bivariate twin models.

To conclude, the high comorbidity, sequential risk, and
shared familial risks between OCD and AN suggest partially
shared genetic etiological mechanisms between these dis-
abling mental disorders, although the majority of the genetic
variance was unique to each disorder. Clinicians should be
aware that having one disorder might increase the risk of
developing the other, even several years after the initial diag-
nosis. Our results underscore the importance of screening for
the other disorder or nascent symptoms at clinical presenta-
tion and throughout treatment. Research into the optimal
management of these complex comorbidities is warranted.
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Metabolic syndrome (MetS) and its components are highly predictive of cardiovascular diseases. The primary aim of this systematic review
and meta-analysis was to assess the prevalence of MetS and its components in people with schizophrenia and related psychotic disorders,
bipolar disorder and major depressive disorder, comparing subjects with different disorders and taking into account demographic variables
and psychotropic medication use. The secondary aim was to compare the MetS prevalence in persons with any of the selected disorders ver-
sus matched general population controls. The pooled MetS prevalence in people with severe mental illness was 32.6% (95% CI: 30.8%-
34.4%; N 5 198; n 5 52,678). Relative risk meta-analyses established that there was no significant difference in MetS prevalence in studies
directly comparing schizophrenia versus bipolar disorder, and in those directly comparing bipolar disorder versus major depressive disorder.
Only two studies directly compared people with schizophrenia and major depressive disorder, precluding meta-analytic calculations. Older
age and a higher body mass index were significant moderators in the final demographic regression model (z 5 23.6, p 5 0.0003, r2 5 0.19).
People treated with all individual antipsychotic medications had a significantly (p<0.001) higher MetS risk compared to antipsychotic-na€ıve
participants. MetS risk was significantly higher with clozapine and olanzapine (except vs. clozapine) than other antipsychotics, and signifi-
cantly lower with aripiprazole than other antipsychotics (except vs. amisulpride). Compared with matched general population controls, peo-
ple with severe mental illness had a significantly increased risk for MetS (RR 5 1.58; 95% CI: 1.35-1.86; p<0.001) and all its components,
except for hypertension (p 5 0.07). These data suggest that the risk for MetS is similarly elevated in the diagnostic subgroups of severe mental
illness. Routine screening and multidisciplinary management of medical and behavioral conditions is needed in these patients. Risks of indi-
vidual antipsychotics should be considered when making treatment choices.

Key words: Metabolic syndrome, severe mental illness, schizophrenia, bipolar disorder, major depressive disorder, antipsychotics

(World Psychiatry 2015;14:339–347)

People with severe mental illness (SMI), including schizo-
phrenia and related psychotic disorders, bipolar disorder
and major depressive disorder (MDD), experience a two-
three times higher mortality rate than the general population
(1,2). This mortality gap translates into a 10-20 year short-
ened life expectancy (3,4) and appears to be widening (5).
About 60% of the excess mortality observed in SMI is due to
physical comorbidities, predominantly cardiovascular dis-
eases (CVD) (6). Factors predisposing people with SMI to
CVD include antipsychotic medication and unhealthy life-
styles (7) as well as their reduced likelihood to receive stan-
dard levels of medical care (8-12).

To assist clinicians in identifying and treating patients at
an increased risk of CVD, the concept of metabolic syn-
drome (MetS) has been introduced. MetS is defined by a
combination of central obesity, high blood pressure, low
high-density lipoprotein (HDL) cholesterol, elevated trigly-
cerides and hyperglycaemia. In the general population, these
clustered risk factors have been associated with the develop-
ment of CVD and excess mortality (13-15). Current defini-
tions (16-19) for MetS are aimed at being easy to use in

clinical settings and share similar diagnostic thresholds (20).
However, the role of abdominal obesity is central to the
MetS definition of the International Diabetes Federation
(IDF) (18), with provision of ethnic specific thresholds for
waist circumference, while central obesity is not a mandato-
ry criterion in the MetS definition of the National Cholester-
ol Education Program (NCEP) Adult Treatment Panel III
(ATP III) (16,17). As a prevalent condition and predictor of
CVD across racial, gender and age groups, MetS provides
the opportunity to identify high-risk populations and prevent
the progression of some major causes of morbidity and mor-
tality (20).

Previous meta-analyses (21-24) documented that people
with SMI have an increased risk for developing MetS com-
pared with the general population. A brief meta-analytic
report comparing MetS frequencies in patients with schizo-
phrenia and bipolar disorder found that these populations
are at similar risk (25). However, these findings should be
interpreted with caution, since comparisons were performed
at study level and not limited to studies directly comparing
the two populations, and patient samples were not matched
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for age and illness duration (26). Meta-analytic comparisons
of schizophrenia and related psychotic disorders or bipolar
disorder with major depressive disorder are currently lack-
ing. In the same way, meta-analytic data including all major
diagnostic SMI subgroups (i.e., schizophrenia and related
psychotic disorders versus bipolar disorder versus major
depressive disorder) are absent in the literature.

Large-scale pooled analyses in the SMI population are
highly relevant, as they enable investigation of risk factors
across large numbers of studies and participants, dissecting
risk factors for MetS associated with SMI from those inde-
pendent of it. Pooling data across major diagnostic categories
allows for investigation of the effect of demographic variables
(age, illness duration, gender, setting, geographical region)
and treatments (particularly mood stabilizers and antipsy-
chotics, as well as polypharmacotherapy versus monother-
apy). If risk stratification is observed, this could potentially
help guide clinicians in monitoring and treatment.

We conducted a systematic review and meta-analysis to
assess pooled prevalences of MetS and its components in
people with schizophrenia and related psychotic disorders,
bipolar disorder and major depressive disorder, selecting
studies directly comparing subjects with different disorders
and taking into account demographic variables and medica-
tion use. Our secondary aim was to compare the MetS prev-
alence in persons with any of the selected disorders versus
matched general population controls.

METHODS

Inclusion and exclusion criteria

This systematic review was conducted in accordance
with the Meta-analysis Of Observational Studies in Epide-
miology (MOOSE) guidelines (27) and in line with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) standard (28). We included observa-
tional studies (cross-sectional, retrospective and prospective
studies) in adults that fulfilled the following criteria: a) a
diagnosis of schizophrenia or a related psychotic disorder,
bipolar disorder or major depressive disorder according to
the DSM-IV or ICD-10, irrespective of clinical setting (inpa-
tient, outpatient or mixed); and b) a MetS diagnosis accord-
ing to non-modified ATP-III (16), ATP-III-A (17), IDF (18)
or World Health Organization (19) standards. For a ran-
domized control trial, we extracted the variables of interest
at baseline. There were no language or time restrictions.

For estimation of the prevalence of MetS, we excluded
studies with: a) non-standardized diagnoses, b) non-
standardized definitions of MetS, c) insufficient data for
extraction of MetS frequencies, d) restriction to patients at
risk for or without cardiovascular diseases, and e) restriction
to children and/or adolescents. In the case of multiple publi-
cations from the same study, only the most recent paper or
the article with the largest sample was included. When

required, we contacted the primary/corresponding authors
of potential studies to confirm eligibility, or to acquire the
variables of interest if they were not available in the publi-
cation.

Search criteria, study selection and critical appraisal

Two independent authors (DV, BS) searched MEDLINE,
PsycARTICLES, EMBASE and CINAHL from database
inception to January 1, 2015. Key words used were “metabolic
syndrome” AND “severe mental illness” OR “schizophrenia”
OR “bipolar disorder” OR “depression” OR “depressive dis-
order” in the title, abstract or index term fields. Manual
searches were also conducted using the reference lists from
recovered articles and recent meta-analyses (21-24).

After the removal of duplicates, the reviewers screened
the titles and abstracts of all potentially eligible articles. Both
authors applied the eligibility criteria, and a list of full text
articles was developed through consensus. The reviewers
then considered the full texts of these articles and the final
list of included articles was reached through consensus. A
third reviewer (AJM) was available for mediation throughout
this process.

Methodological appraisal was performed according to
PRISMA standards (28), including evaluation of bias (con-
founding, overlapping data, publication bias). Publication
bias was tested using the Egger’s regression method (29) and
Begg-Mazumdar test (30), with a p value <0.05 suggesting
the presence of bias.

Statistical analyses

We pooled individual study data using the DerSimonian-
Laird proportion method with StatsDirect (31). The trim-
and-fill approach (32) was used to adjust the overall estimate
for funnel plot asymmetry. Due to anticipated heterogeneity,
a random effects meta-analysis was employed. Heterogeneity
was measured with the Q statistic, yielding a chi-square p val-
ue, with p<0.05 indicating significant heterogeneity of the
pooled results. We calculated the relative risk (RR) to investi-
gate the prevalence of MetS and its components within and
across SMI subgroups, the latter only in those studies directly
comparing diagnostic subgroups. Moreover, we compared
the prevalence of MetS between people with schizophrenia,
bipolar disorder and major depressive disorder versus general
population control groups that were matched on age and sex,
also only using data from studies in which they were directly
compared. In both analyses, only comparisons of specific
SMI groups or an SMI group with a matched general popula-
tion group were included that had been performed within the
same study, in order to minimize variability of MetS frequen-
cies due to different sampling and assessment procedures.

In order to increase homogeneity of compared samples
and eliminate smaller studies with less precise point estimates,
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we also conducted sensitivity analyses, restricting the sam-
ple to large, population-based studies. Furthermore, in the
entire dataset, we conducted subgroup analyses (including
v2 tests, t tests, odds ratios) to investigate differences be-
tween the three main diagnostic subgroups and between
first episode and multi-episode illness, gender differences,
and differences across medication regimes (antipsychotics,
antidepressants, mood stabilizers, monotherapy versus poly-
pharmacotherapy) and geographical regions. In order to
reduce heterogeneity, we did not calculate diagnostic and
gender differences across studies, but pooled only data
of studies that compared these differences on a patient
level.

Further, we conducted meta-regression analyses to inves-
tigate potential moderators (age, percentage of males, illness
duration, body mass index, smoking rates) with Comprehen-
sive Meta Analysis (version 3). Finally, since patients with a
first episode of schizophrenia and those with chronic schizo-
phrenia differ significantly in age, and since older age is a sig-
nificant moderator of higher MetS rates, we also conducted a

multivariable meta-regression analysis, adding both first ver-
sus multi-episode schizophrenia and age as variables into the
analysis.

RESULTS

Search results and included participants

Our search yielded 429 publications, of which 198 met
inclusion criteria (Figure 1). The list of included and exclud-
ed studies (with reasons) is available upon request. The final
sample comprised 52,678 unique persons with SMI. Sample
sizes ranged from 14 to 3,568 participants, with a mean sam-
ple size of 264. Mean age was 41.3 years (range 22.2-73.2),
and mean illness duration was 12.4 years. Fifty-seven stud-
ies (n 5 12,560) reported smoking frequencies, and half of
the included participants (50.4%, 95% CI: 46.7%-54.0%,
Q 5 1192.0, p<0.001) smoked. The mean body mass index
of the sample was 27.3 (SD 5 2.7).

Records screened after duplicates and 
irrelevant papers were removed 

(N=429) 

Records excluded on title/abstract level 
(N=55) 

Reasons: review (N=47), no full text 
obtained (N=8) 

Full-text articles assessed for 
eligibility (N=374)

Records identified through database 
searching (N=8,852) 

CINAHL: N=282 
EMBASE: N=1,332 
MEDLINE: N=1,620 
PsycARTICLES: N=5,618

Additional records identified through other 
sources (N=12)

Articles excluded (N=176) 

Reasons: overlap with included papers 
(N=80), not on MetS prevalence 

(N=33), not on severe mental illness 
(N=29), modified MetS criteria (N=9), 
no MetS prevalence obtained (N=8), 
CVD risk factors inclusion criterion 
(N=7), CVD risk factors exclusion 

criterion (N=3), only incidence rates 
(N=2), psychiatric diagnoses not clear 

(N=2), limited to children and 
adolescents (N=2), MetS criteria 

unclear (N=1) Full-text articles included in the 
meta-analysis (N=198)

C
O
L
O
R

Figure 1 Flow diagram for the search strategy. MetS – metabolic syndrome, CVD – cardiovascular disease
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Prevalence of metabolic syndrome and its components

The estimated weighted mean prevalence of MetS was
32.6% (95% CI: 30.8%-34.4%, Q 5 3696, p<0.001, n5

52,678). The Begg-Mazumdar (Kendall’s tau b 5 0.15, p5

0.0015) and Egger test (bias 5 1.46, 95% CI: 0.15-2.77,

p50.0292) indicated some publication bias. The trim-and-

fill method demonstrated that adjusting for publication bias

had little effect on the pooled MetS estimate, which was vir-

tually identical (32.5%, 95% CI: 30.8%-34.2%, Q 5 2991,

p<0.01, n 5 52,678). Restricting the analysis to population-

based studies (N 5 29, n 5 18,594), the overall weighted

mean prevalence of MetS was 35.9% (95% CI: 31.8%-

40.0%, Q 5 934.8, p<0.001).
Sixty-five studies reported on obesity frequency defined

as waist circumference >102 cm in males and >88 cm in
females (ATP-III or ATP-III-A), while 14 studies reported
the obesity frequency following the ethnicity-specific IDF
criteria. Overall, the proportion of patients with abdominal
obesity was 50.3% by the ATP definitions (n 5 20,210; 95%
CI: 46.9%-53.7%, Q 5 1.6, p<0.001) and 63.2% according
to IDF (n 5 3,789; 95% CI: 53.6%-72.3%, Q 5 480.9, p<
0.001). In studies reporting on hyperglycaemia, the frequen-

cy was 18.8% (N 5 56, n 5 17,508; 95% CI: 16.6%-21.2%,

Q 5 906.9, p<0.001) when the threshold was �110 mg/dl

(ATP-III), while it was 23.0% (N 5 28, n 5 8,205; 95% CI:

17.3%-29.2%, Q5 1.1, p<0.001) when the threshold was

�100 mg/dl (ATP-III-A and IDF). Hypertriglyceridemia was

present in 36.2% (N 5 87, n 5 26,577; 95% CI: 33.1%-

39.3%, Q 5 2.7, p<0.001). Low HDL cholesterol was pre-

sent in 39.1% (N 5 86, n 5 26,193; 95% CI: 36.4%-41.9%,

Q 5 1.9, p<0.001). Hypertension (ATP-III, ATP-III-A and

IDF) was present in 39.3% (N 5 88, n 5 27,441; 95% CI:

36.1%-42.5%, Q 5 2.7, p<0.001).

Subgroup analyses and predictors of metabolic syndrome

Diagnostic subgroups

The pooled MetS prevalence was 33.4% (95% CI: 30.8%-

36.0%, Q 5 1955.0, p<0.001) in people with schizophrenia

(N 5 93, n 5 29,596), and 34.6% (95% CI: 29.3%-40.0%,

Q 5 110.2, p<0.001) in those with related psychotic disor-

ders (N 5 13, n 5 2,850). Similar pooled MetS prevalences

were observed in patients with bipolar disorder (31.7%, 95%

CI: 27.3%-36.3%, Q 5 843.5, p<0.001; N 5 33, n 5 5,827)

and major depressive disorder (31.3%, 95% CI: 27.3%-

35.5%, Q 5 142.7, p<0.001; N 5 19, n 5 5,415). In

population-based studies, the pooled prevalence of MetS

was 38.9% (95% CI: 34.6%-43.4%, Q 5 458.1, p<0.001; N 5

20, n 5 12,770) for schizophrenia and 22.7% (95% CI:

20.4%-25.1%, Q 5 2.28, p 5 0.31; N 5 3, n 5 1,503) for

major depressive disorder. There were insufficient data for

bipolar disorder.

The releative risk of MetS versus age- and gender-matched
healthy controls was 1.87 in schizophrenia and related psy-
chotic disorders (95% CI: 1.53-2.29; p<0.001, Q 5 18.3,
p 5 0.03; N 5 11, n 5 1,413), 1.58 in bipolar disorder (95%
CI: 1.24-2.03; p<0.001, Q 5 6.6, p 5 0.25; N 5 6, n 5 1,125)
and 1.57 in major depressive disorder (95% CI: 1.38-1.79,
p<0.001, Q 5 19.0, p 5 0.26; N 5 17, n 5 5,267).

Relative risk meta-analyses established that there was no
significant difference in MetS in studies directly comparing
schizophrenia (39.2%, 95% CI: 30.5%-48.3%; n 5 2,338) ver-
sus bipolar disorder (35.5%, 95% CI: 27.0-44.3%; n 5 2,077)
(N 5 10, RR 5 0.92, 95% CI: 0.79%-1.06%; v2 5 1.33, p 5

0.24; Q 5 21.3, p<0.011). Similarly, there were no differ-
ences in the study directly comparing bipolar disorder
(29.2%, 95% CI: 14.5%-46.2%; n 5 137) versus major depres-
sive disorder (34.0%, 95% CI: 19.4%-50.3%; n 5 176)
(N 5 4; RR 5 0.87, 95% CI: 0.48- 1.55; v2 5 0.21, p 5 0.64;
Q 5 7.73, p 5 0.0518). Only two studies directly compared
MetS in people with schizophrenia and major depressive dis-
order, precluding meta-analytic calculations.

Comparing MetS in first versus multi-episode patients
within illness subgroups, first episode psychosis patients
(13.7%, 95% CI: 10.4%-16.9%, Q 5 8.659, p 5 0.034; N 5 4,
n 5 424) had a significantly lower MetS risk than those with
multi-episode schizophrenia (34.2%, 95% CI: 30.8%-36.0%,
Q 5 1,955, p<0.001; N 5 105, n 5 29,596) (z 5 28.9, p<
0.001). In order to assess if the difference in MetS rates
remained significant when age was entered into the analyses,
we conducted a multivariable meta-regression analysis. With-
in this, we pooled the prevalence of MetS in first and multi-
episode schizophrenia and found that, although mean age
predicted MetS prevalence (coefficient 5 0.0296; 95% CI:
0.013 to 0.0463, z 5 3.49, p 5 0.005), first episode was also a
unique predictor of lower MetS (coefficient 5 20.7517; 95%
CI: 21.4877 to 20.0157; z 5 22, p 5 0.04; r2 5 0.24). There
were no data in first-episode bipolar disorder or major
depressive disorder patients, precluding a comparison with
multi-episode patients.

Demographic variables

A relative risk meta-analysis across 64 studies directly
comparing MetS frequencies in male (33.5%, 95% CI:
30.0%-36.7%, Q 5 814, p<0.001; n 5 10,798) versus female
(33.4%, 95% CI: 31.5%-38.4%, Q 5 615, p<0.001; n 5

8,027) participants with SMI found no gender differences
(RR 5 0.94; 95% CI: 0.85-1.02; v2 5 2.06, p 5 0.15; Q 5

232.0, p<0.011).
Separate meta-regression analyses revealed that higher

MetS frequencies were moderated by older age (coeffi-
cient 5 0.0278; 95% CI: 0.0178-0.0379, z5 5.5, p<0.0001),
longer illness duration (coefficient 5 0.0339; 95% CI: 0.0115-
0.0564, z5 2.96, p 5 0.003) and higher body mass index
(coefficient 5 0.1537; 95% CI: 0.095-0.2123, z5 5.14, p<
0.0001), but not by smoking status (p 5 0.49). When all
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significant predictors were entered in one meta-regression
model, body mass index (coefficient 5 0.142, 95% CI: 0.0438-
0.2405, z 5 2.83, p 5 0.004) and age (coefficient5 0.0556,
95% CI: 0.0025-0.1087, z5 2.05, p 5 0.04) remained signifi-
cant predictors, whilst illness duration did not (p 5 0.19).
Overall, the final model was a significant predictor of the
variance in MetS (z 5 23.6, p 5 0.0003; r2 5 0.19).

Pooled MetS prevalences per geographical region and
country (if N�5) can be found in Table 1. The MetS preva-
lence was significantly higher in Australia and New Zealand
compared with all other regions (p<0.001). Pooled MetS
prevalences per country ranged from 25.4% (95% CI:
18.5%-32.9%) in Brazil to 50.2% (95% CI: 32.9%-67.4%) in
Australia.

Medication use

Data from five studies demonstrated a trend for lower
pooled MetS prevalence in participants receiving mono-
therapy (30.4%, 95% CI 25.4%-35.5%, Q 5 15.2, p 5 0.004;
n 5 1,364) versus polytherapy (35.2%, 95% CI: 23.8%-
47.5%, Q 5 18.8, p 5 0.008; n 5 313) (RR 5 0.81; 95% CI:
0.66-1.01; v2 5 3.41, p 5 0.065; Q 5 5.87, p 5 0.21).

Forty-eight papers including 147 analyses reported on
antipsychotics (monotherapy and N�5). The prevalence of
MetS was lowest in antipsychotic-na€ıve participants (10.2%,

95% CI: 6.8%-14.3%). Among those receiving antipsychotics,
participants taking aripiprazole had the lowest MetS preva-
lence (19.4%, 95% CI:8.0%-34.2%; N 5 6), whilst those tak-
ing clozapine had the highest (47.2%, 95% CI: 42.0%-52.6%;
N 5 30). Patients treated with amisulpride, typical antipsy-
chotics, risperidone, olanzapine and quetiapine had MetS
frequencies of 22.8% (95% CI: 7.6%-43.2%; N 5 5), 28.0%
(95% CI: 19.8%-37.2%; N 5 15), 30.7% (95% CI: 23.7%-
38.1%; N 5 20), 36.2% (95% CI: 31.8%-40.9%; N 5 26) and
37.3% (95% CI: 27.4-47.8%; N 5 11), respectively.

An overview of the odds ratios comparing individual
medications (if monotherapy and N�5) with each other (at
study level) is presented in Table 2. Patients treated with all
individual antipsychotic medications had significantly
(p<0.001) higher MetS risk compared to antipsychotic-
na€ıve participants. Those treated with clozapine consistent-
ly had significantly (p<0.001) higher MetS prevalence than
those treated with any other individual antipsychotic medi-
cation. Those treated with olanzapine had significantly
higher MetS prevalence than those treated with amisulpride
(p<0.05), aripiprazole (p<0.001), risperidone (p<0.01) and
typical antipsychotic medications (p<0.05). Those treated
with aripiprazole had significantly lower odds of MetS com-
pared to other antipsychotic medications (except vs. ami-
sulpride). There were insufficient data to compare the MetS
prevalence between antipsychotic-na€ıve persons and those
treated with specific antidepressants or mood stabilizers in
similar populations.

Table 1 Geographical differences in pooled metabolic syndrome (MetS) prevalence

Region No. studies Pooled MetS prevalence Cochran Q

Australia and New Zealand* 6 50.2% (95% CI: 35.3%-65.0%) 73.8, p<0.001

Middle-East 6 35.3% (95% CI: 31.3%-39.5%) 1287.6, p<0.001

North-America 46 32.4% (95% CI: 24.7%-40.8%) 38.0, p<0.001

Europe 81 32.0% (95% CI: 29.4%-34.7%) 1226.4, p<0.001

Asia 50 31.0% (95% CI: 27.7%-34.4%) 691.3, p<0.001

South-America 10 25.8% (95% CI: 20.7%-31.3%) 42.3, p<0.001

Country No. studies Pooled MetS prevalence Cochran Q

Australia 5 50.2% (95% CI: 32.9%-67.4%) 72.7, p<0.001

South Korea 7 38.9% (95% CI: 30.8%-47.3%) 103.3, p<0.001

The Netherlands 11 36.5% (95% CI: 29.0%-44.4%) 167.3, p<0.001

USA 38 36.4% (95% CI: 32.0%-40.9%) 1217.8, p<0.001

Croatia 7 33.1% (95% CI: 24.6%-42.3%) 39.1, p<0.001

Spain 12 31.0% (95% CI: 24.5%-37.9%) 210.3, p<0.001

Finland 5 30.4% (95% CI: 21.8%-39.8%) 17.9, p<0.001

Taiwan 13 29.8% (95% CI: 24.7%-35.1%) 124.1, p<0.001

Germany 6 28.7% (95% CI: 19.2%-39.2%) 62.8, p<0.001

Canada 5 27.4% (95% CI: 17.3%-38.7%) 44.2, p<0.001

India 16 26.3% (95% CI: 19.0%-34.3%) 193.0, p<0.001

Brazil 8 25.4% (95% CI: 18.5%-32.9%) 39.4, p<0.001

*Significantly higher than in other regions, p<0.01
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Risk of metabolic syndrome and its components in
persons with various disorders compared with general
population controls

Thirty studies also provided data on MetS prevalence in
healthy control subjects. In a pooled relative risk meta-
analysis, persons with SMIs (n 5 6,610; 29.2%, 95% CI:
25.9%-32.6%; Q 5 230, p<0.001), compared with general
population controls (n 5 101,223; 18.1%, 95% CI: 15.8%-
20.5%, Q 5 230, p<0.001), had significantly increased risk of
MetS (RR 5 1.58, 95% CI: 1.35-1.86, p<0.001; Q 5 62,
p 5 0.003).

People with severe mental illness had significantly in-
creased risk for abdominal obesity (N 5 18; RR 5 1.43,
95% CI: 1.23-1.66, p<0.001; Q 5 198.8, p<0.001), low
HDL cholesterol (N 5 19; RR 5 1.33, 95% CI: 1.15-1.54,
p<0.001; Q 5 114.7, p<0.001), hypertriglyceridemia (N 5

19; RR 5 1.49, 95% CI: 1.28-1.73, p<0.001; Q 5 91.2, p<
0.001), and hyperglycaemia (N 5 20; RR 5 1.51, 95% CI:
1.24-1.84, p<0.001; Q 5 94.4, p<0.001), with a statistical
trend for hypertension (N 5 12; RR 5 1.12, 95% CI: 0.99-
1.28, p 5 0.07; Q 5 127.1, p<0.001).

DISCUSSION

To our knowledge, this is the first meta-analysis of MetS
and its components including and comparing data from the
main SMIs: schizophrenia and related psychotic disorders,

bipolar disorder and major depressive disorder. Approxi-
mately one third, 32.6% (95% CI: 30.8%-34.4%), of this
population had MetS and the relative risk was 1.58 times
higher than in the respective general population. MetS prev-
alences were consistently elevated for each of the three diag-
nostic subgroups compared to the general population, and
comparative meta-analyses found no significant differences
across schizophrenia, bipolar disorder and major depressive
disorder. Importantly, we also showed for the first time on a
large meta-analytic scale that MetS risk differs significantly
across commonly used antipsychotic medications.

Knowledge of factors associated with the highest MetS
risk can help identify individuals at greatest need for intensive
monitoring and intervention. Consistent with population
studies (33,34), we found no significant difference between
men and women. Our results confirm earlier meta-analyses
(22,35) in that MetS prevalence was higher in individuals
with multi-episode schizophrenia compared with persons in
their first episode. The current meta-analysis adds to the liter-
ature that a first episode diagnosis is even a unique predictor
of lower MetS prevalence independent of mean age.

Also in line with data in the general population (36) and
earlier work in people with schizophrenia (23), increasing
age was a key predictor of MetS. When age and illness dura-
tion were entered into the same model, age was a more
important determinant of MetS. However, this may also be
due to the limited data available for illness duration com-
pared to age data. Since age is a relevant risk factor for
MetS in the general population too, the relative MetS risk

Table 2 Odds ratios for metabolic syndrome risk for individual antipsychotic medications (if monotherapy and N�5)

Medication

Antipsychotic-

na€ıve Amisulpride Aripiprazole Clozapine Olanzapine Quetiapine Risperidone

Amisulpride 3.86*** (")
(2.54-5.84)

N 5 15; n 5 999

/ / / / / /

Aripiprazole 3.25*** (")
(2.36-4.49)

N 5 16; n 5 1,319

0.84 ($)

(0.57-1.25)

N 5 11; n 5 692

/ / / / /

Clozapine 7.81*** (")
(6.02-10.22)

N 5 22; n 5 2,398

2.02*** (")
(1.45-2.83)

N 5 17; n 5 1,177

2.40*** (")
(1.91-3.03)

N 5 18; n 5 2,091

/ / / /

Olanzapine 5.87*** (")
(4.53-7.67)

N 5 22; n 5 2,633

1.52* (")
(1.08-2.16)

N 5 15; n 5 2,006

1.81*** (")
(1.44-2.27)

N 5 16; n 5 2,326

0.75*** (#)
(0.65-0.86)

N 5 22; n 5 3,405

/ / /

Quetiapine 5.14*** (")
(3.75-7.07)

N 5 21; n 5 1,266

1.33 ($)

(0.90-1.97)

N 5 16; n 5 639

1.58*** (")
(1.19-2.11)

N 5 17; n 5 959

0.66*** (#)
(0.53-0.82)

N 5 23; n 5 2,038

0.88 ($)

(0.70-1.09)

N 5 22; n 5 2,273

/ /

Risperidone 4.57*** (")
(3.48-6.03)

N 5 30; n 5 2,025

1.18 ($)

(0.83-1.69)

N 5 25; n 5 1398

1.40*** (")
(1.10-1.79)

N 5 26; n 5 1,718

0.58*** (#)
(0.50-0.68)

N 5 32; n 5 2,797

0.78** (#)
(0.66-0.91)

N 5 30; n 5 3,032

0.89 ($)

(0.70-1.12)

N 5 31; n 5 1,665

/

Typical

antipsychotics

4.97*** (")
(3.83-6.51)

N 5 17; n 5 2,525

1.28 ($)

(0.91-1.83)

N 5 12; n 5 1,898

1.53*** (")
(1.23-1.91)

N 5 13; n =2,218

0.64*** (#)
(0.55-0.73)

N 5 19; n 5 3,297

0.85* (#)
(0.74-0.97)

N 5 17; n 5 3,532

0.97 ($)

(0.77-1.21)

N 5 18; n 5 2,165

1.09 ($)

(0.93-1.28)

N 5 27; n 5 2,924

*Two-sided p<0.05, two-sided p<0.01, ***two-sided p<0.001

"5 higher risk, #5 lower risk,$5 no significant risk difference
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compared to the general population is greatest in younger
people with SMI and those treated with antipsychotics
(37,38). Considering the current meta-analytic data, it ap-
pears that a cumulative long-term effect of poor health
behaviors and psychotropic medication use places people
with SMI at the greatest risk for cardiometabolic disorders,
more so than psychiatric diagnosis per se.

Our data suggest that patients receiving all individual
antipsychotic medications are at higher MetS risk when
compared to those who are antipsychotic-na€ıve. In line
with the available literature (11,32,39-41), MetS risk was
significantly higher with clozapine, followed by olanzapine.
Moreover, MetS risk was significantly lower with aripipra-
zole than with each other antipsychotic for which data were
available, including pooled typical antipsychotics, with the
only exception of amisulpride. The lowest MetS prevalence
for aripiprazole is noteworthy, as antipsychotics with lower
cardiometabolic risk profiles in short-term studies are often
prescribed for higher risk patients in clinical care, which
may lead to a not reduced or even increased cardiometa-
bolic risk in naturalistic settings (42).

Our meta-analysis also highlighted geographical differ-
ences in MetS, which indicates the possible influence of life-
style and other environmental factors with or without genetic
risk differences. This finding may, however, be somewhat
affected by different MetS criteria, with IDF criteria, which
are often used in Australian studies, being associated with the
highest MetS prevalences. Nevertheless, people with SMI are
more likely than the general population to have unhealthy
lifestyle behaviors, such as being sedentary (43), smoking
(44) and having diets that are high in saturated fats and
refined sugars, while low in fruit and vegetables (45), placing
them at higher risk for MetS and CVD than the general popu-
lation. Thus, screening for and trying to minimize risk factors
(including adverse lifestyle factors and antipsychotic medica-
tion choice and use) should be a key priority in the multidisci-
plinary treatment of people with SMI (46-49).

Whilst this is the most comprehensive and thorough
meta-analysis of MetS in people with SMI conducted to
date, we acknowledge some limitations that are largely relat-
ed to the primary data. First, there was considerable method-
ological heterogeneity across studies. Second, because our
study findings were based on cross-sectional rather than lon-
gitudinal data, directionality of the association between
medication use and observed metabolic parameters cannot
be deduced with certainty; that is, it is possible that those
with inherently higher metabolic risk factors may be more
likely to receive antipsychotics. Third, variables such as clini-
cal subtypes of major depressive and bipolar disorder and
concomitant or previous use of antidepressants and mood
stabilizers were not reported or were insufficiently reported
or controlled for in most available studies. Fourth, a threat to
the validity of any meta-analysis is publication bias and het-
erogeneity, which we encountered in several of our analyses.
However, although the main findings were heterogeneous,
they were also highly robust and not influenced by publica-

tion bias, being virtually unaltered after applying the trim-
and-fill method. Fifth, there were inadequate data on ethnic
distribution and lifestyle behaviors, precluding meta-analytic
assessment of these factors as moderating or mediating varia-
bles. Despite the above-mentioned caveats, this is the largest
study of MetS risk and its moderators in people with SMI,
and the first meta-analysis pooling and comparing all avail-
able data across patients with schizophrenia, bipolar disorder
and major depressive disorder, comparing MetS risk across
different antipsychotics and comparing the pooled risk of the
three main SMI categories as well as the individual diagnostic
groups with concurrently assessed, matched general popula-
tion control groups.

Since antipsychotic medications are increasingly used as
frontline treatments for bipolar disorder (50) and major
depressive disorder (51), research on the underlying mecha-
nisms for the development of metabolic abnormalities after
pharmacotherapy initiation is urgently needed. Future stud-
ies should also examine whether different clinical subtypes
of depression (i.e., melancholic or atypical) and bipolar dis-
order (e.g., type 1 or 2, mixed, cyclothymic), different mood
states (manic, depressive or euthymic), or different antide-
pressant or mood stabilizers significantly modulate MetS
risk. For example, previous studies (52) found that some
antidepressants may, in some circumstances, reduce hyper-
glycaemia, normalize glucose homeostasis and also increase
insulin sensitivity, whereas others, including tricyclic anti-
depressants, may exacerbate glycaemic dysfunction or have
little effect on glucose homeostasis (53,54). Further, persons
with atypical depression have significantly higher levels of
inflammatory markers, body mass index, waist circumfer-
ence and triglycerides, and lower HDL cholesterol than
those with melancholic depression (55).

The pathophysiology underlying the association between
SMI and MetS is complex and not well understood, requir-
ing further investigation. Emerging evidence (56-59) sug-
gests that they share pathophysiological features, including
hypothalamic-pituitary-adrenal and mitochondrial dysfunc-
tion, neuro-inflammation, common genetic links and epige-
netic interactions. Future research should comprehensively
assess MetS risk factors and evaluate the optimal monitor-
ing regimen and interventions. Moreover, long-term follow-
up is required to accurately document the emergence of
more distal outcomes, such as diabetes, ischemic heart dis-
ease, medical costs, and premature mortality (58).
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PERSPECTIVE

Ketamine for depression: evidence, challenges
and promise
CARLOS A. ZARATE JR., MARK J. NICIU

Experimental Therapeutics and Pathophysiology Branch, National Institute of Mental Health, National Institutes of Health, Bethesda, MD 20892, USA

Major depressive disorder and bipolar depression are
among the most prevalent and disabling mental disorders
worldwide. Real-world effectiveness trials in major depres-
sive disorder have underscored that most pharmacological
options target monoamines, which are involved in a minority
(15-20%) of synaptic contacts in the mammalian brain.

Most synapses (�50%) use the amino acid glutamate as
their primary neurotransmitter, and preclinical models of
depression have implicated aberrant glutamatergic neuro-
transmission for 25 years (1). More recently, the N-methyl-D-
aspartate (NMDA) glutamate receptor antagonist ketamine
was shown to produce rapid and robust antidepressant effects
in patients with treatment-resistant major depressive disorder
and bipolar depression (2-7).

EVIDENCE

Ketamine is a non-competitive NMDA receptor antago-
nist that works as an open channel pore blocker at the phen-
cyclidine binding site, thereby preventing the flux of cations
(primarily calcium) and neuronal excitation/depolarization.

Several randomized, placebo-controlled trials of sub-
anesthetic dose ketamine infusions (0.5 mg/kg for 40 min)
have been conducted in individuals with major depressive
disorder, including those with treatment-resistant depression
(2-4). Sub-anesthetic dose ketamine also has similar antide-
pressant efficacy in treatment-resistant bipolar depression
subjects maintained on mood stabilizers (5), and has not
demonstrated increased affective switching to hypo/mania
over placebo (8).

Ketamine has also been shown to rapidly reduce suicidal
thinking (6,7). Because few evidence-based treatments for
suicidality exist – none of which have rapid onset – ketamine
may be a promising rapid-acting antidepressant treatment
option in emergency and acute inpatient psychiatry.

Finally, repeated sub-anesthetic dose ketamine infusions
have demonstrated preliminary efficacy and safety/tolera-
bility in brief trials (9).

All the aforementioned placebo-controlled trials have used
racemic ketamine mixtures. The S-enantiomer (S-ketamine/
esketamine) has three- to four-fold greater affinity for the
NMDA receptor, which may permit lower dosing to preserve
antidepressant efficacy while limiting undesirable side effects.

Non-intravenous modes of ketamine administration have
also been studied (intramuscular, subcutaneous, oral, sub-
lingual and intranasal), with mixed efficacy but typically few-
er side effects than intravenous infusion.

Specific ketamine metabolites have also been shown to
correlate with antidepressant response (10); some have
affinity for non-NMDA receptors (e.g., antagonism of alpha
7 nicotinic acetylcholine receptors) (11), which may also
contribute to their antidepressant mechanism of action.

In that regard, ketamine’s antidepressant mechanism has
been an active topic of preclinical and clinical investigation.
Ketamine-induced NMDA receptor antagonism of inhibitory
gamma-aminobutyric acid (GABA)ergic cortical interneur-
ons has been shown to release tonic inhibition of excitatory
(glutamatergic) pyramidal neurons to increase synaptic gluta-
mate release (acute “glutamate surge”) (12). Because post-
synaptic NMDA receptors are blocked, synaptic glutamate
can then preferentially bind to and activate alpha-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) recep-
tors (13). Postsynaptic membrane depolarization then initiates
intracellular second messenger/signal transduction cascades,
resulting in some or all of the following: mammalian target of
rapamycin (mTOR) activation (14), increased brain-derived
neurotrophic factor (BDNF) translation and secretion (15),
and glycogen synthase kinase-3 (GSK-3) inhibition (16).
These acute molecular and cellular responses to ketamine
stimulate synaptic plasticity.

Clinical neurobiological studies have focused on more
amenable units of analysis, namely genetics, peripheral meas-
ures, and neuroimaging (including sleep electroencephalog-
raphy). Some of them may be critical mediators of antide-
pressant response to ketamine, including BDNF genotype,
circulating BDNF levels, acute changes in central glutamate
levels, synaptic potentiation, and circuit-level de/synchroni-
zation (17).

CHALLENGES

Although a handful of psychiatrists and anesthesiologists
are currently administering ketamine in office-based outpa-
tient settings, significant challenges exist for ketamine’s po-
tential broader dissemination in treating major depression.
First, ketamine is not approved by the U.S. Food and Drug
Administration (FDA) for any depressive disorder; this lack
of indication may hamper dissemination, with concomitant
public health implications.

Yet, for ketamine to be more widely disseminated clini-
cally, standardization of best practices must be put in place
for optimal mode of administration, dosing and frequency.
Several studies are currently investigating alternative modes
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of administration (e.g., intranasal esketamine), but none are
comparing different modes head-to-head.

For optimal dosing, with the exception of a small (N54),
placebo-controlled, crossover study (18), all randomized
controlled trials in both treatment-resistant major depressive
disorder and bipolar depression have used the same dose
(0.5 mg/kg). However, ketamine’s antidepressant dose-
response is currently being investigated in a multi-site,
psychoactive placebo-controlled, parallel-design trial with
midazolam 0.045, ketamine 0.1, ketamine 0.2, ketamine 0.5,
and ketamine 1.0 mg/kg infusions.

It should also be noted that, because antidepressant
response to ketamine is typically short-lived, evidence-
based strategies to maintain response/prevent relapse are
critical for clinical practice. The most logical and potentially
efficacious strategy is repeated dosing (“boosters”), similar
to maintenance therapy in electroconvulsive therapy (ECT).
However, few published studies exist of repeated ketamine
infusions in active major depressive disorder (9,19,20), and
these have typically only offered <10 infusions over 12-21
days. Notably, the risk for abuse and potential long-term
side effects – for instance, cognitive sequelae, urinary cysti-
tis – may increase manifold with repeated dosing. These
risks necessitate close clinical follow-up and/or appropriate
consultation.

Oral glutamatergic modulators are also reasonable strate-
gies to prevent relapse. In a four-week, randomized, placebo-
controlled trial, the oral glutamatergic modulator riluzole did
not maintain ketamine’s antidepressant effect over placebo,
but the effect size was large (d50.78), suggesting that the
study might have been underpowered (21). D-cycloserine, a
partial agonist at the NMDA receptor glycine site, demon-
strated preliminary efficacy for treatment-refractory bipolar
depression in a small (N57), open-label, eight-week study in
which a daily escalating dose of the drug followed the admin-
istration of sub-anesthetic dose ketamine (22). In addition,
ketamine co-administration with standard oral antidepres-
sants/mood stabilizers has shown preliminary efficacy in pre-
clinical studies (23,24), but has not yet been investigated in
controlled studies in humans.

In initial trials, ketamine had a large-to-very-large antide-
pressant effect, with maximal efficacy within 24 hours and
relapse often within one week. Nevertheless, ketamine’s
antidepressant efficacy difference was exaggerated by mini-
mal response to the inert placebo (intravenous saline).

In the largest randomized controlled trial to date with a
psychoactive placebo (intravenous midazolam), ketamine
still separated at 24 hours post-infusion. Ketamine’s drug
difference, however, was not as great, due to the more typi-
cal placebo response for a major depressive disorder trial
(4). Although a better placebo than saline, midazolam also
has its flaws – for instance, minimal acute dissociative side
effects – that may compromise the integrity of the blind in
savvy patients. Future research challenges include develop-
ing a better control condition than midazolam and formally
assessing randomization expectancies.

Another potential hurdle is the identification and replica-
tion of enriched subgroups with augmented antidepressant
response to ketamine. Our group has identified several non-
overlapping clinical predictors of ketamine’s antidepressant
efficacy, including increased body mass index, family history
of alcohol use disorder in a first-degree relative, and dimen-
sional anxious depression (25).

In addition to these clinical descriptive parameters, sever-
al genetic, central neurobiological, and peripheral measures
have also been shown to correlate with ketamine’s antide-
pressant efficacy (26,27). Nevertheless, few studies have com-
bined measures/datasets in order to increase predictive power
and detect smaller effects. Due to the heterogeneity of
major depressive disorder, this combinatorial approach
may best be undertaken by forming a multi-site ketamine
depression consortium to maximize the sample size of
enriched subgroups for prospective mechanistic studies.

Another issue of concern is that a sensitive and specific
human biomarker of glutamate function – for instance, an
NMDA receptor subunit positron emission tomography
(PET) ligand – has yet to be developed. In an in vitro model
system, intracellular second messenger/signal transduction
mediators and effectors hypothesized to be critical to ket-
amine’s antidepressant efficacy (e.g., mTOR phosphorylation
and inhibition of eukaryotic elongation factor-2 kinase
(eEF2)) may also reflect glutamate receptor engagement.
Again, such systems would not only improve our understand-
ing of ketamine’s antidepressant mechanisms, but would also
prove very useful for glutamate-based drug screening.

Although several depression-like induction paradigms
have been developed in healthy volunteers – for instance,
acute monoamine reduction (reserpine, dietary tryptophan
depletion) and “sickness syndrome”-like induction (lipo-
polysaccharide) – these models have yet to be tested and/or
reported as ketamine-responsive.

Ketamine also enhances resiliency to stress in rodent mod-
els of despair (28,29) and may have analogous effects in
humans. This may facilitate the rapid screening of candidate
glutamate-based drugs in healthy volunteers, thereby reduc-
ing resource allocation to drugs likely to fail early in the clini-
cal pipeline.

In summary, a sensitive and specific ketamine-responsive
model system remains a substantial challenge for future re-
search.

PROMISE

The discovery of ketamine’s rapid and robust antidepres-
sant efficacy has provided hope for patients with treatment-
resistant depression and depression researchers alike. This
promise is two-fold: a) the identification of novel glutamate-
based mechanisms of disease and treatment response in
depressive disorders; and b) the availability of a first-in-class,
rapid-acting antidepressant medication. Ketamine’s prelimi-
nary efficacy for suicidality, where swift onset and significant

349



response are absolutely vital, also provides promise as a pro-
totypical anti-suicidal treatment.

Finally, in addition to adult treatment-resistant major
depressive disorder and bipolar depression, ketamine has
also demonstrated preliminary efficacy and/or is currently
being studied in other disorders, which may ultimately
extend its utility in clinical practice. These include pediatric/
adolescent depression and behavioral dysregulation, autism,
obsessive-compulsive disorder, post-traumatic stress disor-
der, and depression comorbid with alcohol dependence.
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PERSPECTIVE

The impact of war on mental health: lest we forget
ALEXANDER C. MCFARLANE

Centre for Traumatic Stress Studies, University of Adelaide, Adelaide, Australia

The often-unconscious and enduring impact of war is
one of the driving forces of history. Yet these terrible costs
and the lessons learned by psychiatry tend to be forgotten
(1). At a time when many nations are remembering the lega-
cy of World War I, the greatest military conflagration in his-
tory, it is timely to reflect on what has been learnt about the
impacts of war on mental health.

Ironically, it is only since the inclusion of post-traumatic
stress disorder (PTSD) in the DSM-III in 1980 (2) that the
field of traumatic stress has blossomed and been subsequent-
ly underpinned by a major body of neuroscience and clinical
research.

Despite the slow development of interest into the long-
term consequences of the traumatic stress of war, many of
the developments in mental health care in the 20th century
emerged from the innovations demanded by the need to deal
more effectively with the flood of mental casualties amongst
the combatants of World Wars I and II. The model of com-
munity psychiatry was adapted from the model of forward
psychiatry developed by the military to deal with acute com-
bat stress reactions; this model was underpinned by the prin-
ciples of the provision of early treatment close to the battle
front with the expectancy of recovery and return to service
(1). Crisis intervention, group therapy and therapeutic com-
munities were innovations that evolved out of the military
medical corps (1).

However, psychiatrists who served in the military were
often conflicted by powerful and potentially competing val-
ue systems concerning whether their primary responsibility
was to the soldier or to the war effort (3). The prevailing
attitudes would tend to indicate that individuals’ interests
often lost out – the veteran who broke down in battle was
generally stigmatized. The diagnoses promulgated by the
profession, such as compensation neurosis, lack of moral
fibre and inadequate personality reflected how the problem
was seen to be caused by moral weakness and vulnerability
(4). In this characterization, the causal role of the horrors of
combat were minimized by psychiatry, in contrast to com-
pensation seeking and vulnerability.

THE IMPACT OF THE VIETNAM WAR

It was in the ferment of the protests against the Vietnam
War in the U.S. that veterans, partly as a consequence of their
political activism, were able to lobby for an independently
conducted study of the impact of their war service. The
National Vietnam Veterans’ Readjustment Study was a turn-
ing point in defining the psychological costs of war, with

18.7% having a lifetime history of PTSD (5). These costs of
traumatic war stress extended beyond PTSD, to the increased
risk for depression, personality disorders, suicide, and alco-
hol abuse (6).

The Vietnam veterans’ battle to gain recognition for their
psychological injuries fostered an acceptance of the diagno-
sis of PTSD and the development of the field of traumatic
stress studies. This knowledge, in turn, led to recognition of
the plight of the psychological welfare of civilian casualties
of war internationally, such as refugees and victims of tor-
ture, and their special needs for care.

Activist psychiatrists in the Vietnam veterans’ movement
also documented the impact of other horrors of war, includ-
ing the bombing of Hiroshima and the brain washing of
prisoners of war (7). This work contributed to the medical
profession’s important role in the antinuclear movement.

THE CYCLES OF VIOLENCE OF WAR

There has been an increasing awareness of the moral
injury suffered by combatants and the particular costs of the
act of killing on mental health, which involves a fundamen-
tal violation of an inbuilt prohibition, overridden by military
training (8). The violence associated with PTSD impacts on
veterans’ families, as well as on the broader society (9). Trag-
ically, it is these psychological costs that can lead to cycles
of violence, both within the communities that have been at
war and between nations seeking revenge and reparation.

These enduring effects of violence have become of partic-
ular concern with the current conflicts in the Middle East
and the associated terrorist movements that seek to lure
young men and women to their violent cause. Psychiatry
has a responsibility to contribute to more sophisticated
understandings of these cycles of hatred and how to stop
violence propagating itself. These destabilizing consequen-
ces of war lead to major humanitarian crises and enduring
psychological legacies that contribute to poverty in nations
such as Rwanda and Somalia.

EPIDEMIOLOGICAL STUDIES OF WAR

In the last three decades, there has been a major research
effort to understand the broad costs of military service in
combat, often in response to lobbying by the veteran commu-
nity in Western nations. Fears about the health consequences
of exposures to chemical, nuclear and biological weapons,
for example after the first Persian Gulf War, have been
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significant drivers to these research programs (10). However,
the consistent finding has been the increased rates of psychi-
atric disorder due to combat exposure. These long-term stud-
ies of veterans have also demonstrated that there is a frequent
pattern of delayed onset PTSD, confirming the reality of the
prolonged risk arising from combat exposure (11).

More recently, a debate has emerged about the apparent
differences in the prevalence of psychiatric disorder in the
U.S. and U.K. veterans from recent wars in the Middle East
(12). This controversy has arisen, in part, because of the dif-
ferent methodologies used in studying veterans. However,
when self-reported combat exposure is taken into account,
most of the differences in the reported prevalence of PTSD
between the U.S. and U.K. forces no longer exist (12).

The long-term cost of combat was examined over a 43
year period of pension entitlement records of an entire
cohort of 60,228 Australian Vietnam veterans, documenting
that 47.9% had accepted claims for a mental health condi-
tion (13). The persistent risk of emerging disorder has also
been demonstrated in a longitudinal study of Israeli combat
veterans, which also showed the benefits of frontline treat-
ment for combat stress reactions (11). These findings sug-
gest that studies reporting mental health outcomes relatively
soon after deployment are likely to underestimate the total
cost of war.

A further challenge in interpreting the impact of combat
exposure on rates of psychiatric disorder relates to the
“healthy warrior” effect (14). This phenomenon has been
shown in representative samples, where those who deploy
are more resilient and psychologically healthy prior to
deploying than those who do not deploy (14). These differ-
ences make epidemiological comparisons of disorder preva-
lence between deployed and non-deployed groups and the
community more difficult to interpret, as these background
differences hide the detrimental effects of combat. The dem-
onstrated gradient between the intensity and duration of
combat exposure and its adverse mental health impacts is
the critical issue (5).

THE SOMATIC AND BIOLOGICAL CONSEQUENCES
OF COMBAT EXPOSURE

Post-deployment studies have highlighted the impor-
tance of the somatic manifestations of psychological dis-
tress. Veterans often fear that their physical symptoms are
indicative of exposure to environmental toxins, and are
reluctant to accept that they relate to psychological trauma
of war. Combat-related PTSD has been found to increase
the risk of a range of chronic diseases (15). Importantly,
there appears to be both a direct effect of the stress of com-
bat exposure on the presence of chronic disease and mortal-
ity, as well as this being amplified by the presence of PTSD
(16). There has also been considerable interest in the mor-
bidity of mild traumatic brain injury, both as a separate
problem as well as a risk factor for PTSD (17).

Prospective designs have been used to investigate the neu-
robiological effects of combat and have shown how per-
ceived combat stress modifies amygdala coupling with the
insular and dorsal anterior cingulate circuits, which are relat-
ed to fear reactivity and somatic self-awareness (18). Abnor-
malities of the hypothalamic-pituitary-adrenal (HPA) axis
have also been examined, with studies demonstrating that
higher numbers of glucocorticoid receptors pre-deployment
predict the risk of developing PTSD symptoms (18). These
studies have provoked considerable interest in the possibility
of developing biomarkers for PTSD and their ability to pre-
dict the long-term emergence of a disorder (18).

These enduring effects of war have also been shown to
transmit inter-generationally in the offspring of Holocaust
survivors, through the maternal transmission of increased
glucorticoid receptor sensitivity, a risk factor for PTSD (19).
Hence, war impacts on the next generation neurobiologi-
cally, as well as through the impaired attachment behaviour
of PTSD sufferers (19).

CONCLUSIONS

Documenting the psychological costs of war is important,
as it powerfully argues for the need to globally improve the
treatment services for veterans and effected civilians alike.
The substantial research effort into studying veteran popula-
tions has also contributed broadly to the understanding and
acceptance of the effects of traumatic stress in society and
focus attention on the need for improved services. However,
despite advances in evidence-based care, substantial mor-
bidity remains, highlighting the need for innovation in treat-
ments and rehabilitation.

Political leaders need to remember these long-term indel-
ible consequences when they consider declaring war. The
ultimate method of prevention is to stop war, an aspiration
that is tragically at odds with human nature.

References

1. Glass AJ. Mental health programs in the armed forces. In: Arieti S
(ed). American handbook of psychiatry, 2nd ed. New York: Basic
Books, 1974.

2. American Psychiatric Association. Diagnostic and statistical man-
ual of mental disorders, 3rd ed. Washington: American Psychiat-
ric Association, 1980.

3. Camp NM. The Vietnam War and the ethics of combat psychia-
try. Am J Psychiatry 1993;150:1000-10.

4. Jones E, Palmer I, Wessely S. War pensions (1900-1945): chang-
ing models of psychological understanding. Br J Psychiatry 2002;
180:374-9.

5. Dohrenwend BP, Turner JB, Turse NA et al. The psychological
risks of Vietnam for US veterans: a revisit with new data and
methods. Science 2006;313:979-82.

6. Tanielian TL, Jaycox L. Invisible wounds of war: psychological
and cognitive injuries, their consequences, and services to assist
recovery (Vol. I). Santa Monica: Rand Corporation, 2008.

352 World Psychiatry 14:3 - October 2015



7. Lifton RJ. Witness to an extreme century: a memoir. New York:
Free Press, Simon and Schuster, 2011.

8. Maguen S, Lucenko BA, Reger MA et al. The impact of reported
direct and indirect killing on mental health symptoms in Iraq war
veterans. J Trauma Stress 2010;23:86-90.

9. MacManus D, Dean K, Jones M et al. Violent offending by UK
military personnel deployed to Iraq and Afghanistan: a data link-
age cohort study. Lancet 2013;381:907-17.

10. Institute of Medicine (US) Committee on Gulf War and Health.
Health effects of serving in the Gulf War, update 2009. Gulf War
and Health: Volume 8: Update of health effects of serving in the
Gulf War. Washington: National Academies Press (US), 2010.

11. Solomon Z, Mikulincer M. Trajectories of PTSD: a 20-year longi-
tudinal study. Am J Psychiatry 2006;163:659-66.

12. Sundin J, Herrell RK, Hoge CW et al. Mental health outcomes in
US and UK military personnel returning from Iraq. Br J Psychia-
try 2014;204:200-7.

13. Clarke PM, Gregory R, Salomon JA. Long-term disability associ-
ated with war-related experience among Vietnam veterans: retro-
spective cohort study. Med Care 2015;53:401-8.

14. Larson GE, Highfill-McRoy RM, Booth-Kewley S. Psychiatric
diagnoses in historic and contemporary military cohorts: combat
deployment and the healthy warrior effect. Am J Epidemiol 2008;
167:1269-76.

15. McFarlane AC. The long-term costs of traumatic stress: inter-
twined physical and psychological consequences. World Psychia-
try 2010;9:3-10.

16. Boscarino JA. Posttraumatic stress disorder and mortality among
U.S. Army veterans 30 years after military service. Ann Epidemiol
2006;16:248-56.

17. Rosenfeld JV, McFarlane AC, Bragge P et al. Blast-related trau-
matic brain injury. Lancet Neurol 2013;12:882-93.

18. Vermetten E, Baker D, Yehuda R. New findings from prospective
studies. Psychoneuroendocrinology 2015;51:441-3.

19. Yehuda R, Daskalakis NP, Lehrner A et al. Influences of maternal
and paternal PTSD on epigenetic regulation of the glucocorticoid
receptor gene in Holocaust survivor offspring. Am J Psychiatry
2014;171:872-80.

DOI 10.1002/wps.20253

353



PERSPECTIVE

Problem Management Plus (PM1): a WHO
transdiagnostic psychological intervention for
common mental health problems
KATIE S. DAWSON

1, RICHARD A. BRYANT
1, MELISSA HARPER

2,3, ALVIN KUOWEI TAY
1,4, ATIF RAHMAN

5,
ALISON SCHAFER

6, MARK VAN OMMEREN
2

1University of New South Wales, Sydney, Australia; 2World Health Organization, Geneva, Switzerland; 3University of Geneva, Geneva, Switzerland; 4Psychiatry
Research and Teaching Unit, Liverpool Hospital, Sydney, Australia; 5University of Liverpool, Liverpool, UK; 6World Vision Australia/International

Mental disorders are significant contributors to the global
burden of disease (1). While they occur across all levels of
socio-economic status, the majority of populations in low-
and middle-income countries (LMICs) do not have access
to effective psychological and pharmacological interventions
(2). Key barriers to sustainable delivery of psychological
therapies in LMICs include limited mental health funding
and infrastructure, chronic shortage of mental health pro-
fessionals, lack of treatments adapted to the local context,
and challenges associated with training and supervision.
Implementation of low-intensity psychological interven-
tions by trained para-professionals is one potential solu-
tion to this problem (3,4) which is receiving significant
attention as part of global mental health research agendas
(e.g., 5).

A number of low-intensity interventions have demon-
strated clinical benefit and utility in high-income settings.
For example, early analyses of the UK’s Improving Access
to Psychological Therapies programme (IAPT, 6) found a
substantial reduction in depression and anxiety in people
who attended at least two sessions of low-intensity interven-
tions. Additionally, a recent meta-analysis challenged con-
ventional thinking and provided support for low-intensity
interventions as an effective treatment even for individuals
with symptoms of severe depression (7).

Evidence for the applicability of psychological interven-
tions by non-specialists in LMICs is mounting (8,9). For
instance, group interpersonal psychotherapy facilitated by
local para-professionals has been shown to be effective in
rural Uganda among depressed adults compared to usual
care at six month follow-up (10). In rural Pakistan, Rahman
et al (11) found that local community health workers could
effectively deliver a locally adapted cognitive-behavioural
intervention for perinatal depression. Mothers receiving the
treatment demonstrated significant clinical improvement
on depression symptoms, showed less disability and better
overall and social functioning. Finally, a comparatively
more intensive transdiagnostic intervention, the Common
Elements Treatment Approach (CETA), has shown promis-
ing results for the treatment of symptoms of depression, anx-
iety and post-traumatic stress in Burmese refugees when
delivered by para-professionals (12).

To fill the gap between mental health needs and access to
quality care, and extend the current research on low-
intensity interventions in LMICs, the World Health Organi-
zation (WHO) – as part of its Mental Health Gap Action
Programme (mhGAP) – has begun to develop and test low-
intensity psychological interventions. The current paper
focuses on one such intervention, named Problem Manage-
ment Plus (PM1).

THERAPEUTIC FOUNDATIONS FOR PM1

PM1 is for adults suffering from symptoms of common
mental health problems (e.g., depression, anxiety, stress or
grief), as well as self-identified practical problems (e.g.,
unemployment, interpersonal conflict). It is not suitable for
people presenting with severe mental health problems (e.g.,
those with psychosis or at imminent risk for suicide).

One of the core features underpinning PM1 is adherence
to a transdiagnostic approach. Transdiagnostic treatments
are “those that apply the same underlying principles across
mental disorders, without tailoring the protocol to specific
diagnoses” (13). This approach can be very useful because
most people present with comorbidity. Addressing multiple
problems at one time through shared emotional mecha-
nisms is more efficient (14).

Considerable momentum has developed in high-income
settings for the use of transdiagnostic treatments, with ini-
tial evidence pointing to their efficacy in alleviating com-
mon mental health problems (15). A key advantage of these
approaches for LMICs is that they reduce the need for and
challenge of making differential diagnoses and learning
multiple treatment manuals for different disorders (16).

Reflecting this therapeutic approach, PM1 has integrat-
ed problem-solving and behavioural treatment techniques
that demonstrate amenability to low-intensity delivery while
seeking to preserve a strong evidence base (3,17). Following
review by 24 international experts, four core therapeutic
strategies (described below) were included in the manual.
There was a strong emphasis on behavioural (as opposed to
cognitive) techniques, as these would likely be easier to
learn by individuals and lay helpers.
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DESCRIPTION OF PM1

The name “Problem Management Plus” is intended to
reflect the therapeutic aims of the intervention: to improve
one’s management over practical problems (e.g., unemploy-
ment, interpersonal conflict) and associated common men-
tal health problems. The term “problem management” is
used rather than “problem solving” to highlight that many
practical problems encountered by people living in adversity
may not necessarily be solvable. The “plus” refers to the
evidence-based behavioural strategies that enhance one’s
capacity to adaptively manage emotional problems.

In PM1, subjects are seen on an individual, face-to-face
basis for five weekly sessions with a lay helper. The length of
the sessions is 90 min, to allow adequate time for explana-
tion of a strategy and application to client-identified prob-
lems. Independent practice of strategies between sessions is
encouraged and reviewed in subsequent sessions, thus
enhancing learning through repetition.

In addition to the four core strategies, PM1 includes a
psychoeducation component, delivered in session one. Indi-
viduals are educated about common reactions to adversity
and receive a general overview and rationale of the inter-
vention. A brief motivational interviewing component is
included to enhance one’s commitment to being actively
engaged in PM1.

CORE STRATEGIES OF PM1

Managing stress

Lay helpers introduce a simple stress management strate-
gy in session one, to optimize initial mastery of stress and
anxiety symptoms as well as enhance relaxation. Stress
management has been identified as an effective strategy in
the treatment of post-traumatic stress disorder and depres-
sion, albeit less effective than high-intensity intervention
strategies, such as cognitive-behavioural therapy (18-21).
Within PM1, slow breathing is taught, given its ease of
learning, likelihood of being acceptable in different cultural
contexts, and potential to be delivered succinctly.

Managing problems

From session two, people are taught basic skills to help
them address practical problems. In PM1, this strategy
extends the traditional six-step problem solving format (22)
to emulate Bowen et al’s problem solving approach (23). It
includes categorizing problems as solvable, unsolvable and
unimportant prior to selecting a target problem. This step
aims to support individuals to take control of their problems
by determining what is important to them and investing
solely in those problems considered of significance to their
lives. This approach has been shown to have promising

results in randomized controlled trials in high-income con-
texts (24) and also in a South African pilot study (8).

Get going, keep doing

This behavioural activation strategy aims to increase the
opportunity for positive reinforcement from the environ-
ment and directly address inertia, a distinguishing feature of
depression (25,26). Numerous studies have demonstrated
that behavioural activation is an effective means to reduce
depressed mood (27). In PM1, individuals are encouraged
to re-engage gradually with pleasant and task-oriented
activities to improve mood and functionality. This strategy
is introduced in the second session.

Strengthening social support

A distinct strategy to promote social support was retained
in the final intervention manual. It aims to optimize a per-
son’s capacity to re-engage in the community, elicit support
(e.g., emotional, practical) from others or specific agencies,
and provide support him/herself. By the end of session
three, the individual has likely gained some personal locus
of control and mastery over his/her symptoms, and so
strengthening his/her social support is considered. Per-
ceived social support has been found to be a robust con-
struct associated with better psychological outcome in a
variety of populations, including those exposed to traumatic
events (28-30).

RELAPSE PREVENTION

Relapse prevention education is delivered in the final ses-
sion. This involves identifying personal warning signs of
relapse, gently testing people’s knowledge of strategies,
including how best to apply them to manage specific prob-
lems, and identifying future goals.

GROUP ADAPTATION

To enhance cost-effectiveness and accessibility, PM1 has
recently been adapted to be delivered in a group setting
(and plans are underway for development and testing in e-
format). All core treatment components, session content
and frequency have been retained in the group version.
However, treatment sessions last three hours, to accommo-
date the unique dynamics of delivering an intervention to a
group (e.g., group discussions) and include group rituals and
breaks. A ratio of no greater than one facilitator to eight par-
ticipants has been recommended. Facilitators are expected
to have a similar profile as that of individual PM1 lay help-
ers (discussed below) and undergo a brief training course
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specific to group PM1. This variation of the intervention is
currently being tested in rural Pakistan.

WHO PROVIDES PM1?

Upholding a task shifting approach, PM1 is intended to
be delivered by lay helpers who have completed at least
high school but without previous mental health training.
Some disparity exists in the literature with regard to the
duration of training of lay helpers. While some interventions
have adopted longer training programmes, such as six
weeks (31) and two months (32), the majority of studies of
this nature have demonstrated effective outcomes after one
to four weeks of training (e.g., 33-37). Briefer training peri-
ods are more feasible in many communities with resource-
and time-related restrictions.

PM1 thus far implements an eight-day training pro-
gramme, followed by a two to three week period of in-field
practice with ongoing, weekly supervision. Supervision is
conducted by skilled mental health professionals who have
received PM1 training and have experience in its delivery.

IS PM1 ADAPTABLE ACROSS CONTEXTS?

Many psychological interventions are developed for
delivery in high-income contexts, and socio-cultural accept-
ability is a critical barrier to improving access to effective
treatment in LMICs. Chowdhary et al (38) have identified
key components that require adaptation in different cultures
(e.g. language, content, use of local idioms of distress and
metaphors), for which PM1 has sought to uphold.

Socio-cultural adaptations of PM1 to local contexts
through formative studies are encouraged prior to imple-
mentation of the intervention. Such studies have been car-
ried out in Pakistan and Kenya, confirming that PM1 can
provide a template that is adaptable to various contexts.

CONCLUSIONS

The WHO and its partners have produced a low-intensity
intervention aimed at reducing symptoms of common men-
tal disorder in people living in communities affected by
adversity, whether they are humanitarian settings or low-
income urban settings exposed to community violence.
PM1 has been developed in response to the urgent need for
affordable but evidence-based interventions that are amena-
ble to low-income settings. Specifically and importantly, it is
intended for delivery by lay helpers without formal mental
health training, representing a feasible psychological inter-
vention for settings with few specialists.

It is hoped that ongoing randomized controlled trials will
show that this simple intervention can provide effective
care for adults with common mental health problems in
communities exposed to adversity in LMICs.
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PERSPECTIVE

Transition from child to adult mental health services:
needs, barriers, experiences and new models of care
SWARAN P. SINGH, HELENA TUOMAINEN

Division of Mental Health and Wellbeing, Warwick Medical School, University of Warwick, Warwick, UK

Transition from child to adult health care is a common
experience for young people with enduring health problems
who reach the age boundary between services. Transition is
distinct from transfer (1), since it is more than a discrete
administrative event. Good transition should be a co-
ordinated, purposeful, planned and patient-centred process
that ensures continuity of care, optimizes health, minimizes
adverse events, and ensures that the young person attains
his/her maximum potential. It starts with preparing a ser-
vice user to leave a child-centred health care setting and
ends when that person is received in, and properly engaged
with, the adult provider (2).

In physical disorders, transition became a clinical and
research priority as an increasing number of young people
with previously life-threatening conditions survived into
adulthood and needed ongoing care. Systematic and narra-
tive reviews in cystic fibrosis (3), haemophilia (4), diabetes
(5), congenital heart disease (6), cancer (7), cerebral palsy
and spina bifida (8) and palliative care (9) have all identified
transition as a risk period for disengagement and deteriora-
tion, but also a therapeutic opportunity for ensuring good
outcomes into adult life.

Three broad categories of interventions have been tried:
those aimed at the patient (educational programmes, skills
training); those aimed at the staff (named transition co-
ordinators, joint clinics run by paediatric and adult physi-
cians); and changes in service delivery (separate young adult
clinics, out of hours phone support, enhanced follow-up)
(10). Yet the clinical and cost evaluation of such transition
programmes is inconsistent and there are no robust and val-
idated transition-related outcome measures (11).

TRANSITION IN MENTAL HEALTH

Transition in mental health appears to be equally, if not
more, problematic than in physical care settings. Seamless
transition from child and adolescent mental health services
(CAMHS) to adult mental health services (AMHS) is not
the norm; instead young people with mental health prob-
lems frequently find themselves without professional sup-
port or a referral to an adult service (1,12). Alternatively,
they may be referred, but the adult services are ill equipped
to meet their needs (13).

Studies from the U.K. and U.S. show that mental health
service use declines drastically when young people reach 16
years of age (by 24% and 45%, respectively), and even more

so at the age of 18 (over 60% in the U.K.) (14,15). While
young people with severe mental disorders such as psycho-
sis are more likely to transition to adult services, those with
neurodevelopmental, emotional/neurotic and personality
disorders are far less likely to cross the boundary, and have
more pronounced transition difficulties (15).

In the U.K., only about 15% of young people with atten-
tion deficit hyperactivity disorder (ADHD) make a transi-
tion (16); the figure for Ireland is 7% (17). In the U.S., there
is the additional problem of lack of, or inconsistent, health
insurance coverage for ADHD (18). Adult ADHD services
are sparse or non-existent and many professionals are scep-
tical about the existence of ADHD in adulthood (19).

A particularly vulnerable group is represented by looked-
after young people in the public care system, who are less
likely to have family support but have significant mental
health and social problems, including higher risk of self-
harm and suicide, poorer educational achievement, and
greater risk of unemployment, homelessness and incarcera-
tion (20). The labyrinthine service structures and interface
means that the complex mental health needs of care-leavers
remain unmet as they fall through the care gap (21) or disen-
gage from services (22), increasing their use of crisis care
(23) and ultimately leading to poor outcomes.

MENTAL HEALTH NEEDS AND PREFERENCES OF
YOUNG PEOPLE

Some key findings in recent years have changed our
understanding of developmental psychopathology and age
of onset of adult mental disorders. Large longitudinal epide-
miological studies have confirmed continuity of childhood
psychopathology into adult life, including both homotypic
continuity (a disorder manifesting in the same manner
across time) and sequential comorbidity (24). Our under-
standing of different developmental trajectories of the same
disorder has improved; we know that juvenile onset dis-
orders have poorer prognosis in adult life (25) and that
sequential comorbidity may be due to a shared underlying
diathesis (26).

The National Comorbidity Survey Replication from the
U.S. has radically altered our understanding of the age of
onset of different mental disorders (27). This large data-
set allowed the authors to explore the prevalence of mental
health problems, and also determine the age of onset for
each recognized (DSM-IV) disorder. Overall, half of all
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lifetime cases started by the age of 14, three quarters by the
age of 24, with later onsets usually being comorbid con-
ditions. The weight of evidence is such that adult mental
health disorders are now being reframed as “extension of
juvenile disorders” (28).

Studies across the developed world show that young
people do not engage well with adult services (29). Young
people may not be aware of what is available or refrain from
seeking help because of stigma and unhelpful beliefs about

autonomy (30). Their fluctuating clinical presentation with
multiple comorbidities may not meet stringent criteria for
stretched and struggling services. They may face a bewilder-
ing array of developmental and situational transitions that
accompany health care transitions, such as changes in hous-

ing and relationships, gaining greater independence and
moving on to adult roles (15,31).

Parents and young people find services particularly un-

helpful during the transition period (30,32). Young people
do not feel adequately prepared or supported during transi-
tion, lack understanding of adult services, feel insecure at
the loss of the familiar and dread of the unfamiliar, and both
young people and their families feel that their voices are not
heard during the transition process (15,31,33). Abrupt and

unplanned transition has been likened to “having to move
house due to a flood” rather than a planned process deter-
mined by choice, appropriate advice and informed decision
making (34). The current child-adult split in mental health
services, therefore, creates weakness in the care pathway

where it should be most robust (35) and is a major “design
flaw” in current configuration (29).

BARRIERS AT THE CAMHS-AMHS INTERFACE

Historically, child and adult psychiatric services have
developed under very different societal needs and demands
(36). In the U.S., child psychiatry dates its beginning to
1899, with the establishment of the first Juvenile Court in

Chicago, when a group of influential and socially concerned
women started campaigning for better understanding and
management of juvenile delinquency (37). The influence of
child psychoanalysts such as A. Freud, H. Hug-Hellmuth
and M. Klein ensured that child psychiatry had its ideologi-

cal and conceptual roots firmly in family, community and
society rather than in a biological or diagnostic paradigm.

Over the subsequent decades, behavioural and educa-
tional psychologists, psychiatrists, criminologists, paediatri-

cians, neurologists and social workers, often with starkly
differing concepts about the causes and treatment of child-
hood mental disorders, contributed to the development of
child psychiatry. Unlike adult psychiatry with its focus on
individual psychopathology and diagnosis-led treatment,

child psychiatry recognized early the wider influences of
family and interpersonal processes in both the genesis and
management of childhood mental disorders.

Over time, child and adolescent services have devel-

oped a culture, an organization and models of functioning
very different from adult care, and these pre-existing dif-
ferences get accentuated at the transition boundary (15).
A range of obstacles hampers communication and collab-
oration at the CAMHS and AMHS interface (38,39). Sep-

arate funding and governance structures result in distinct
systems with rigid boundaries and lack of understanding
of services across the divide (40). Legal, logistic and clini-
cal differences, combined with time and resources con-
straints, prevent services working together to provide

parallel care, with particular concerns about where the
responsibility of clinical care lies (31,36).

This lack of experience of working together contributes

to limited understanding of what is needed, what is expected
and the purpose of good transitional care (38). Some bar-
riers relate to users and carers. Many young people and their
families decline referral to adult services due to stigma and
misperception. All these barriers contribute to a lack of

referrals despite ongoing need for care, young people drop-
ping through the care gap, and poor experience of care for
those who make it to the other side (15,31).

NEW MODELS OF CARE

Although barriers to good transition have been mapped,
little has been tested to make transition better (41). System-
atic reviews have identified a small number of interventions
that facilitate transition, but the evidence is based on small,
non-random, retrospective studies often with no compari-
son group (39).

A recent international Delphi study identified six essen-
tial elements of a successful transition programme: a) assur-
ing a good coordination (such as timing of transfer, commu-

nication, follow-up, remaining available as a consultant,
etc.) between child and adult professionals; b) starting plan-
ning transition at an early age (at least one year before the
transfer boundary); c) discussing with patient and family
about self-management; d) including young person’s views

and preferences in transition planning; e) if developmental-
ly appropriate, seeing the adolescent alone at least for part
of the consultation; and f) identifying an adult provider will-
ing to take on the young patient before transfer (42).

In the looked-after population, transition support serv-
ices that provide training and promote independence and
self-sufficiency have been tried, but the evidence remains
equivocal and the studies suffer from the same methodologi-
cal limitations as identified in other reviews (43).

Identifying what is needed appears much easier than actu-
ally providing it. In current clinical practice, there is no con-
sensus on who can be discharged on reaching the transitional
boundary, who should receive transitional care, how this care
should be delivered, what outcomes should be measured,
what are the outcomes of those who fall through the care
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gap, and what are the individual, organizational and societal
costs of poor, inadequate or inappropriate transition.

Recent evidence confirming that treatment in the early
stages of a disorder is likely to be both a clinically and a
cost-effective strategy to reduce long-term disease burden
has led to very strong arguments that the early intervention
paradigm should be applied to all disorders of youth onset
(44). And instead of fixing “the broken bridge” between
two models of care, neither of which serves young people
well, there should be a radical redesign with a seamless
new pathway within a stigma free, youth friendly specialist
model.

Several such models have sprung up in Australia, U.K.,
Ireland, Singapore and Denmark, with new ones proposed
in Canada, U.S. and Israel (29). While some might argue
that having a 0-25 service, as planned in Birmingham, U.K.
(http://forwardthinkingbirmingham.org.uk) simply shifts
the transition boundary to 25, the new pathway will be
robust at the period of maximum risk both of discontinuity
of care in early onset disorders and of the peak incidence of
emerging mental disorders.

Meanwhile, the search for good transition models contin-
ues. MILESTONE is a European Union (EU)-funded transi-
tion project (www.milestone-transitionstudy.eu) that aims to
delineate the child-adult interface, including policies, service
structure and organization, and transition-related training in
mental health care across Europe; identify a large (N51000)
prospective cohort of transition age youth in eight EU coun-
tries and track their journey across the transition boundary;
robustly test the clinical and cost-effectiveness of a model of
managed transition in improving health and social outcomes
using a cluster-randomized design; and create training, com-
missioning and policy guidelines for improving transitional
care across the EU.

CONCLUSIONS

Young people receiving care from child mental health
services are at high risk of falling through the child-adult
service gap as they cross the transition boundary between
services; or experience poor care, leading to high risk of dis-
engagement from services and discontinuity of care. The
transition boundary spans the maximum risk period for the
emergence of serious mental disorders, hence focussing on
transitional care has the potential for transforming out-
comes in youth mental health.

We need to urgently develop and implement reformed
service models that are specifically geared to meeting the
unique needs of adolescents and young adults, are based on
needs and preferences rather than strictly aligned to chro-
nology and rigid diagnostic boundaries, and provide high
quality evidence-based interventions that promote well-
being, self-sufficiency, autonomy and fulfilment. Our young
people deserve nothing less.
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LETTER TO THE EDITOR

Impact of the Germanwings plane crash on mental
illness stigma: results from two population surveys in
Germany before and after the incident

The Germanwings plane crash on March 24, 2015 and
its wide international media coverage have prompted con-
cerns about a possible setback in fighting mental illness
stigma (1).

The influence of media coverage on mental health relat-
ed attitudes has been repeatedly demonstrated (2,3).

There is reason to expect that the presumed murder-
suicide of the co-pilot, killing 150 persons and being
linked to a diagnosis of depression, has increased percep-
tions of dangerousness, unpredictability, fear, anger and
desire for social distance from persons with serious mental

illness. In fact, a series of population surveys conducted in
Germany in 1990 and 1991 before and after violent at-
tacks on two politicians by persons with psychotic disor-
ders demonstrated a considerable increase of stigma after
the attacks. The proportion of the population being un-

willing to sublet a room to a person with schizophrenia,
for example, increased by 24% (4).

Using data from two consecutive representative online
surveys in Germany before and after the plane crash, we
examined whether and to what extent attitudes towards
persons with mental illness did worsen after the incident
in March 2015.

Two surveys were conducted among persons >15 years
old from an established market research panel in Germa-
ny. The first survey in November 2014 was part of a survey
experiment, from which we use a “no intervention” con-
trol group for the present analysis (N=598); the second
survey in May 2015 was an identical replication of that
condition (N=806). Quota sampling yielded two indepen-
dent samples representative for the general population
with respect to age, gender and region.

Respondents were randomly presented a case history of
a woman, Anne, suffering from either depression or
schizophrenia, without mentioning of the diagnosis (5).
Afterwards, they answered questions on perceived danger-
ousness, blame, continuity beliefs, emotional reactions,
support for structural discrimination, and desire for social
distance. Responses were recorded on five-point Likert
scales, which we combined into three categories: agree or
likely, undecided, disagree or unlikely.

We then calculated multinomial logit regression models
for all items, comparing the predicted probability for
choosing each category between surveys. Analyses con-
trolled for type of vignette, respondents’ gender, age, and
years of education. To establish significance, we computed
95% confidence intervals (CI) for the predicted difference
between surveys with the delta method. We multiplied

probabilities by 100, so they can be read as percentages
endorsing each category. All analyses were conducted
using STATA, version 13.

Two items showed significant differences between sur-
veys. After the plane crash, 24% of respondents regarded
Anne as unpredictable, compared to 17% before the inci-
dent (change in predicted probability: 7%, CI: 3 to 11).
On the other hand, 22% compared to 27% endorsed the
statement “To some extent, most people will experience
problems that are similar to those of Anne” (25%, CI:
210 to 0). Agreement to other items related to dangerous-
ness increased by smaller and not significant amounts:
“Anne is a danger to other people” by 3% (CI: 0 to 6);
“Anne is a danger to herself” by 5% (CI: 21 to 11).

Emotional reactions like fear, anger or sympathy, sup-
port for restrictions like compulsory treatment or with-
drawal of the driving license, and desire for social distance
(move next door, spend an evening socializing, make
friends, work closely on a job, marry into family) did not
differ significantly between surveys (changes in predicted
probability: 22% to 3%).

An analysis of interaction effects for type of disorder
did not show significant interactions, suggesting that the
observed changes were not illness specific.

These results suggest that the plane crash did have a
measurable impact on public attitudes towards persons
with mental disorder. Increased perceptions of unpredict-
ability and reduced notions of similarity between a person
with mental illness and most other persons seem to be
related to the flight incident and the suspected murder-
suicide of the co-pilot. However, considering the horrible
facts that have been made public about the incident, its
broad media coverage and its frequent explicit linking to a
mental disorder of the co-pilot, the observed changes
were surprisingly small. In particular, emotional reactions
towards a person with mental illness did not change, and
the desire for social distance did not increase. It seems as
if the public has largely resisted the impulse of generaliz-
ing negative stereotypes and reactions to all persons suf-
fering from mental illness.

Probably, the intensity of attitude changes would have
been stronger if elicited with regard to a person resem-
bling more closely the co-pilot, for example depicting a
young male person or even a pilot of a passenger airplane
with mental illness. Still, our data suggest that it might be
premature to complain about a general “resurgence” of
mental illness stigma after the plane crash (6).

A limitation of our study is its restriction to an online
sample. Online samples are usually better educated than
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the general population, and the online population was
presumably exposed to even stronger media coverage of
the plane crash. While we did control all analyses re-
ported here for educational achievement, we did not
record the amount and type of media consumption of our
samples.

Combating public stigma of mental illness has been
proven a difficult task (7). In contrast to the early 1990s
(4), media reporting of a single, extremely disturbing inci-
dent seems not to have caused a large scale shift in public
attitudes, suggesting that the public may have become
more resistant to negative generalizations about mental
illness.

Georg Schomerus1,2, Susanne Stolzenburg1,2,
Matthias C. Angermeyer3,4

1Department of Psychiatry, University of Greifswald,
Greifswald, Germany; 2HELIOS Hanseklinikum

Stralsund, Stralsund, Germany; 3Department of Public
Health, University of Cagliari, Cagliari, Italy; 4Center

for Public Mental Health, G€osing am Wagram, Austria

References

1. Torjesen I. The pilot, depression, and the salacious headlines that
feed stigma. BMJ 2015;350:h1874.

2. Angermeyer MC, Schulze B. Reinforcing stereotypes: how the
focus on forensic cases in news reporting may influence public
attitudes towards the mentally ill. Int J Law Psychiatry 2001;24:
469-86.

3. Pirkis J, Blood RW, Francis C et al. On-screen portrayals of men-
tal illness: extent, nature, and impacts. J Health Commun 2006;
11:523-41.

4. Angermeyer MC, Matschinger H. Violent attacks on public fig-
ures by persons suffering from psychiatric disorders. Their effect
on the social distance towards the mentally ill. Eur Arch Psychia-
try Clin Neurosci 1995;245:159-64.

5. Schomerus G, Matschinger H, Angermeyer MC. Continuum
beliefs and stigmatizing attitudes towards persons with schizo-
phrenia, depression and alcohol dependence. Psychiatry Res
2013;209:665-9.

6. Schmidt L, Reif A. Talking to a psychiatrist: “Our patients are
seen as crazy, not ill”. Frankfurter Allgemeine Zeitung, June 10,
2015.

7. Angermeyer MC, Matschinger H, Schomerus G. Attitudes
towards psychiatric treatment and people with mental illness:
changes over two decades. Br J Psychiatry 2013;203:146-51.

DOI 10.1002/wps.20257

363



LETTER TO THE EDITOR

Influence of early life characteristics on psychiatric
admissions and impact of psychiatric disease on
inflammatory biomarkers and survival: a Danish
cohort study

Most psychiatric research has focused on the identifica-
tion of etiologic and prognostic factors for specific psychi-
atric diagnostic categories, in particular depression and
schizophrenia. A limited number of studies have exam-
ined risk factors such as composite measures of cognitive
ability (IQ) or mortality across different psychiatric dis-
eases (1-3). Furthermore, although mental disorders seem
to have their roots early in life (4,5), few studies have
explored the influence of early life characteristics on these
disorders over the life course and potential underlying
mechanisms such as systemic inflammation (6).

In a cohort of Danish men, we examined the impact of
social, mental and physical characteristics assessed in
childhood, young adulthood and midlife on the incidence
of all psychiatric admissions and of schizophrenia, depres-
sion, alcohol and drug abuse. We further explored the
influence of the above psychiatric diseases on inflammato-
ry biomarkers and survival.

The information used was extracted from birth registers
(birth weight and father’s socioeconomic position); a
school survey in 1965 (IQ); conscript examinations (IQ,
education and body mass index); a health survey in 2004
(Major Depression Inventory, body mass index and smok-
ing) (7); and a follow-up examination in 2010 (adult socio-
economic position, IQ, Major Depression Inventory, body
mass index, smoking and inflammatory biomarkers) (8).
Biomarkers included high-sensitivity C-reactive protein
(hsCRP), interleukin (IL)-6 and IL-18, IL-10, tumor necro-
sis factor alpha (TNF-alpha) and interferon gamma (IFN-
gamma).

Participants were recruited from the Metropolit cohort,
consisting of 11,532 men born in 1953 in the Copenhagen
Metropolitan area. Data from birth certificates were avail-
able for all members of the cohort. For 11,108 men, addi-
tional information was collected from conscript board
examinations at about age 20 years. Further, 7,987 cohort
members participated in a school-based survey in 1965
around age 12 years, and 6,292 were followed up by
mailed questionnaire in 2004 around age 51 years (7). In
2010, around age 57 years, 7,799 cohort members living in
the Eastern part of Denmark were invited to The Copen-
hagen Ageing Midlife Biobank, and 2,486 participated in
a health examination including blood sampling and psy-
chological tests (8).

Information on any admission to a psychiatric ward from
1972 to 2009 was obtained by linkage with the Danish Psy-

chiatric Central Registry. All-cause mortality was followed
from 1968 to 2009 by register linkage with the Danish civil
registration system.

Data were analyzed using chi-square test, t-test, linear
and Cox regression analysis in STATA version 12. Psychi-
atric admission was entered as time-dependent variable in
the survival analysis.

Of the cohort members, 1,640 (14.2%) had ever been
admitted to a psychiatric ward between age 19 and 56
years. The most frequent diagnosis (34.5%) was alcohol or
drug abuse, while 18.2% were diagnosed with schizophre-
nia and 17.1% had an affective disorder.

Men with any psychiatric admission had lower socio-
economic position and lower IQ from childhood to mid-
dle age. They had lower mean birth weight and lower
body mass index at age 20 and in middle age, and were
more often smokers. In adjusted regression analysis, low
IQ at age 20 increased the likelihood of developing
schizophrenia (hazard ratio, HR per SD decrease 5 1.39,
95% CI: 0.79-1.61), but decreased that of developing
depression (HR per SD decrease 5 0.81, 95% CI: 0.68-
0.96). Birth weight and low education at age 20 were asso-
ciated with alcohol or drug abuse (HR per 100 g in-
crease 5 0.98, 95% CI: 0.97-1.00; and HR low versus
high 5 1.51, 95% CI: 1.16-1.97, respectively).

Among the 2,486 men who participated in the health
examination in 2010, the 242 men with a psychiatric
admission had significantly higher levels of hsCRP, IL-6
and IL-18, while IL-10, TNF-alpha and IFN-gamma were
not associated with psychiatric morbidity. The regression
coefficients for having any psychiatric admission were
b 5 0.37 (95% CI: 0.16-0.57) for hsCRP; b 5 0.16 (95%
CI: 0.02-0.30) for IL-6; and b 5 0.09 (95% CI: 0.01-0.18)
for IL-18.

Analyses of the relation between psychiatric diagnosis
and biomarkers showed that alcohol or drug abusers
(b 5 0.79, 95% CI: 0.42-1.17) and those with affective dis-
orders (b 5 0.44, 95% CI: 0.00-0.89) had higher levels of
hsCRP. Men with an abuse diagnosis also had higher IL-6
levels (b 5 0.52, 95% CI: 0.28-0.76).

During the follow-up period, 1,392 (12.7%) of the
11,532 cohort members died. Of them, 511 (37%) had a
psychiatric diagnosis. Men with a psychiatric admission
had higher mortality rates at age 55 years (HR 5 5.43,
95% CI: 4.76-6.20), after adjustment for early life charac-
teristics. The analyses also showed increased mortality in
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all four psychiatric diagnostic categories. The highest HRs
were observed for alcohol or drug abuse (8.23, 95% CI:
6.98-9.68) and schizophrenia (6.43, 95% CI: 5.20-8.12).

These findings suggest that low birth weight, socioeco-
nomic position and IQ early in life increase the risk of psy-
chiatric disease, in particular of alcohol or drug abuse, in
adult men. Alcohol or drug abuse is strongly associated
with inflammatory biomarkers and poor survival.
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LETTER TO THE EDITOR

Treating major depressive episodes with
antidepressants can induce or worsen metabolic
syndrome: results of the METADAP cohort

Recent data (1-4) show a high comorbidity between
major depressive disorder and metabolic syndrome
(MetS) (5), a cluster of risk factors for cardiovascular dis-
eases and type 2 diabetes including high waist circumfer-
ence, high blood pressure, hypertriglyceridemia, low high-
density lipoprotein (HDL) cholesterol, and high fasting
plasma glucose.

In a context of increasing prescription of antidepressant
medication (6) and evidence of weight gain induced by
antidepressants (7), the impact of antidepressant treat-
ment on MetS has to be clarified. Indeed, there has been
no prospective study of reasonable sample size and dura-
tion addressing the incidence of MetS in patients with
major depressive episode treated with antidepressants.

This question was addressed in the METADAP, a
6-month prospective, multicentric, real-world treatment
observational cohort study of 624 patients with a diagno-
sis of major depressive disorder and a current major
depressive episode. Data were collected from November
2009 to March 2013 in six university psychiatry depart-
ments in France.

Consecutive in- or out-patients, aged 18 to 65 years,
with a current major depressive episode in a context of
major depressive disorder (with a minimum score of 18 at
the Hamilton Depression Rating Scale-17, HDRS-17) were
assessed for MetS at the start of the index antidepressant
treatment (M0), and one (M1), three (M3) and six (M6)
months later. All of them provided their written informed
consent.

Patients with psychotic symptoms, bipolar disorders,
psychotic disorders, eating disorders, current substance
abuse or dependence, pregnancy, organic brain syndromes
or severe unstable medical conditions were not included.
Patients receiving antipsychotics or mood stabilizers before
inclusion and/or for 4 months or more during the last year
were also excluded. Antipsychotics, mood stabilizers and
stimulants were not permitted during the study, because of
their metabolic effects. Benzodiazepines at the minimum
effective dose and for the minimum time period and psy-
chotherapies were allowed. The index antidepressant treat-
ment had to be a monotherapy. The drug and its dose were
left to the treating psychiatrist, using “real world” treatment
options.

MetS was diagnosed according to the International Dia-
betes Federation definition (8). Participants had to have
fasted and abstained from strenuous physical activity for
8 hours before examination. Triglycerides, HDL cholester-
ol and fasting plasma glucose levels were assessed using

routine standardized laboratory methods. Thereafter, an
assistant investigator blind to the major depression assess-
ment measured waist circumference and blood pressure.

Mixed-effects multivariate models were used, because
they are a well-accepted method for analyzing longitudinal
clinical data in which missing or mistimed observations are
present (9). All regression models included main effects for
time since initiation of current antidepressant treatment,
age, gender, HDRS-17 score at baseline, lifetime duration
of prior major depressive disorder, lifetime duration of pri-
or antidepressant medication, antidepressant-free period
before inclusion, and current antidepressant classes.

Of 689 pre-included patients, 643 were included, of
whom 19 had major deviations to the protocol. Thus, 624
patients were analyzed. Six had missing data for MetS at
baseline.

Patients’ mean age was 45.6613.2 years; 68.7% were
women, 87.5% were inpatients at baseline. Their mean
HDRS-17 score at baseline was 24.765.0. Their mean num-
ber of previous major depressive episodes was 1.962.1. The
average lifetime duration of major depressive disorder before
inclusion was 11.5612.2 years. The lifetime duration of anti-
depressant drug treatment before inclusion was 2.364.1
years.

Upon inclusion, 22.7% of patients were antidepressant
na€ıve. The administered antidepressant was a selective
serotonin reuptake inhibitor (SSRI) in 38.9% of cases,
a serotonin norepinephrine reuptake inhibitor (SNRI) in
38.3%, a tricyclic antidepressant (TCA) in 8.8%, and anoth-
er one in 14.0%. The mean duration of follow-up was
4.964.6 months. The drop-out rate was 25.9% before M1,
21.8% between M1 and M3, and 14.3% later. The main rea-
sons for drop-out were antidepressant change (28.4%),
prescription of antipsychotics or mood stabilizers (29.4%),
and lost to follow-up (20.4%).

In patients without MetS at baseline (N5442, 70.8%), the
incidence of MetS was 11.7% at M3 and 16.5% at M6. This
increase was significant (mixed-effect multivariate logistic
regression: OR52.29, 95% CI: 1.69-3.10, p<0.0001). It was
observed within both the SSRI (0% to 16.2%, p<0.001) and
the SNRI group (0% to 16.1%, p50.001). This increase was
independent from other factors, such as age, lifetime dura-
tion of prior antidepressant medication, and presence of an
antidepressant-free period at baseline.

The number of altered components of MetS significantly
increased with time (M0: 1.260.9, M3: 1.361.1, M6:
1.561.2; mixed-model multivariate Poisson regression: inci-
dent risk ratio, IRR51.06, 95% CI: 1.02-1.09, p<0.0001). It
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was significantly higher in patients treated with SNRIs than
in those treated with SSRIs (IRR=1.45, 95% CI: 1.16-1.80,
p50.001), and it was lower amongst patients who were
antidepressant-free at baseline (IRR50.81, 95% CI: 0.65-
0.99, p50.03). These effects were independent from each
other, from age and gender.

In patients with MetS at baseline, mixed-effect multivari-
ate linear regressions showed significant increases over time
of supine blood pressure (M0: 123.2616.4 mmHg,
M3: 124.8613.9 mmHg, M6: 126.8615.0 mmHg, p<0.05)
and fasting plasma glucose (M0: 0.9860.29 g/l, M3:
1.0760.48 g/l, M6: 1.0360.31 g/l, p<0.01), which were
independent from other factors.

The highlight of this study is the early and significant
incidence of MetS after initiation of treatment with anti-
depressants. The majority of cases occurred in the first
three months of treatment. A significant worsening of
MetS was also observed in patients who already had the
syndrome at baseline.

Taken together, these results suggest that treating major
depressive episodes with antidepressants can induce or
worsen MetS. Specific recommendations for the preven-
tion of MetS in patients with major depressive disorder
receiving antidepressant medication are needed. Further
studies assessing the underlying mechanisms of this phe-
nomenon are warranted.
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LETTER TO THE EDITOR

Are we studying the right populations to understand
suicide?

Suicide ranks 13th among leading causes of years of life
lost, with more than 800,000 deaths worldwide annually (1).
Particularly alarming is that 5.3% of deaths among those 15-
49 years old are self-inflicted (1). The highest suicide rates
are reported in Eastern Europe and East Asian countries,
while the lowest are reported in Latin American and Muslim
countries (2), and suicide rates may vary sharply across
neighboring countries. Although effective suicide prevention
policies exist, they may need to be adjusted for these large
geographic differences in suicidal behavior, possibly related
to culture, but largely still unexplained (3).

Given the socio-economic and personal impact of sui-
cide, one might expect countries with high suicide rates to
invest in suicide research and prevention. This has been the
case in the Scandinavian countries, which have made large
investments to understand and prevent suicidal behavior
and have reduced their suicide rates (4). Of note, Swedish
suicide prevention policy plans were relatively less strongly
implemented than Danish or Finnish ones, and suicide pre-
vention among Swedish males with mental disorders failed
(4). Certainly, causality cannot be inferred from temporal
association, but the data are intriguing.

Nevertheless, the worldwide distribution of research
investment in suicide shows little correspondence with
actual suicide rates. As in most domains, suicide research
productivity is clustered in North America and Europe. In
fact, of 19,440 published articles recorded in the Web of
Science with the keyword “suicide” during 2010-2014,
5802 (37.3%) were from U.S. institutions and 6944 (44.6%)
from European Union institutions. In contrast, 6.0% of
recent suicide studies are from India and China, although
these countries account for more than one third of the
world population and almost half of world’s suicides (5,6).

An analogous pattern is found when examining European
Union and U.S. suicide research in more detail. Almost half
of the scientific production regarding suicide in the Europe-
an Union is from countries with low base suicide rates (<10
suicides per 100,000), such as Italy, the Netherlands, Spain
and the UK, that represent about one third of the total Euro-
pean Union population. Similarly, the geographic distribu-
tion of suicide researchers within the U.S. does not follow
suicide rates at the population level. Most research is carried
out in institutions of the East and West coast (notably the
Northeast), while the states in the West, where suicide rates
are highest, produce far less suicide research.

In the same vein, most suicide studies are carried out with
urban samples, but the highest suicide rates are usually found
in rural areas (7). An inverse example of this relationship is
the effect of urbanization in China, which seems to explain
the declining rates of suicides along the last decade (8).

Although the vast majority of suicides still occur in rural areas
of low- and middle-income countries (5,6), the theoretical
models of suicide, the recommended preventive interven-
tions and the evidence about their effectiveness almost all
come from urban institutions in high-income countries. The
appropriateness of these models and interventions for low-
and middle-income countries is uncertain.

Thus, most suicide research seems to be conducted in
areas where suicide risk is lowest. As in any other field,
regional differences in scientific output are correlated with
research budgets and the size of the country’s economy.
However, because current suicide research is focused on
low-risk populations, our capacity to build generalizable
predictive and preventive models may be hindered. The
limitations of suicide studies focused on a specific commu-
nity can be illustrated by several facts.

First, the effect of life events on suicide risk is influenced
by environmental or cultural factors. Losing a close relative
or having financial problems seem to prompt different con-
sequences for suicide risk depending on social networks,
cultural reactions and even the economic climate in each
country (2). This can be readily observed in the variability of
suicide rates over time in different countries. For instance,
South Korea has seen a dramatic increase in suicide rates,
which have tripled (from <10 to around 30 suicides per
100,000) since the nineties (2,9). This escalation occurred in
the context of economic growth, with country-specific fac-
tors – notably the unequal distribution of wealth affecting
the elderly, the sensationalist media coverage of suicides,
and the low rates of antidepressant treatment – appearing to
play an important role in stoking the rise.

Second, the heritability of a broad suicidal phenotype
including ideation, plans and attempts has been estimated to
range from 30 to 50% (10). This variability likely reflects envi-
ronmental effects, posited to modulate genetic predisposition
to suicidal and other behaviors, but usually studied at the level
of the individual’s exposure to adversities in the environment
(e.g., early childhood adversity) as opposed to more general
environmental effects. Most of the growing literature on
gene-environment interactions in suicidal behaviors focuses
on individual life experiences in a particular community.
However, the influence of social climate cannot be accurately
measured if we do not compare distinct environments. For
example, does corporal punishment have a different effect on
children raised where it is culturally accepted compared to
children raised where it is prohibited? Indeed, the effect of
socio-cultural contexts on putative suicide risk factors, such
as ethnicity or unemployment, may depend on ethnic density
or employment rates, respectively (11). Moreover, risk factors
for suicide may differ in high- and low-income countries (5),
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but relevant site-specific findings may be disregarded because
they are not disseminated in international scientific networks.

Third, the complexity of suicidal behavior is unlikely to be
reflected in just a few variables, and studies combining fac-
tors in different dimensions to predict suicidal behavior have
obtained discouraging results (12). Thus, the development of
a robust model of suicidal behavior may require studies that
include large samples and high-risk populations, most prob-
ably affected by gene-environment interactions. Unfortu-
nately, multicentric studies including urban and rural areas
are frequently hampered by unreliable data sources, dispa-
rate definitions of cause of death and, probably connected
with social taboos and stigma, an underestimation of suicide
deaths in many countries (13). In fact, one of the few cross-
national studies on suicidal behavior, the World Health
Organization’s multisite intervention SUPRE-MISS, sug-
gests that site-specific approaches to suicide prevention are
needed given differences in prevalence of suicidal ideation
and attempts (14).

In sum, if suicide research is only conducted in low-risk
areas, the translation of these efforts into a global model of
suicide behavior might prove problematic. International
collaborations to boost suicide research are already under
way, but so far they have been hindered by the use of diver-
gent methodologies for the assessment of suicidal behavior.
Collaborative approaches, consensual definitions and inter-
national expertise could foster suicide research and facili-
tate investigations in high-risk countries lacking resources
and know-how.
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LETTER TO THE EDITOR

International Society for Nutritional Psychiatry
Research consensus position statement: nutritional
medicine in modern psychiatry

In recent years, there has been an unprecedented growth
in both the quantity and methodological quality of research
directed at exploring the relationship between nutrition and
mental health. Indeed, the strength of data has now afforded
nutritional medicine a place in the mainstream psychiatric
discourse (1).

Robust associations have been established between nutri-
tional quality and mental health, with the bulk of this evi-
dence indicating a protective effect of healthy diets on
depressed mood (2), and the newest research supporting a
detrimental impact of unhealthy diets on the mental health
of young people (3,4) and adults (5,7).

There are also convincing data supporting the applica-
tion of certain nutrient-based supplements (nutraceuti-
cals) as monotherapy or combined therapy (8), or as aug-
mentation therapy (9).

Although the growth in scientific research related to nutri-
tion in psychiatry may be recent, it is now at a stage where it
can no longer be ignored. In light of this, we aim to provide a
platform to move towards a new integrated paradigm in psy-
chiatry whereby nutritional considerations (both education-
al and prescriptive) can be considered “mainstream” (1). To
this end, we present a consensus position statement from the
International Society for Nutritional Psychiatry Research
(ISNPR).

In brief, the ISNPR was formed in 2013 with the aim to
advance research and communication on nutritional med-
icine in the field of psychiatry. One of its first goals was to
formulate a position statement that embodied the princi-
ples of the organization, allowing for codification of the
society’s underpinning tenets.

In order to develop this, we employed a Delphi-based
model by which ISNPR researcher and clinician members
could vote on a select list of 110 statements created by an
expert steering committee.

The committee provided a list of sub-statements con-
cerning three main topics/areas: the current general needs
and challenges in psychiatry; key elements of diet and
nutraceutical evidence related to mental health/psychia-
try; potential public health and clinical applications. These
were transcribed and tabulated in Survey Monkey for online
voting by the wider ISNPR membership.

A Likert scale (0–10) was used for each statement
(05don’t include, 55don’t know/depends, 105definitely
include), and statements that received a mean score of
>6.5/10 by ISNPR members were reviewed by the steer-
ing committee for inclusion in the position statement,
which is presented below.

Present treatment of mental disorders is achiev-
ing sub-optimal outcomes; in addition little atten-
tion is given to preventative efforts. Due to the
immense burden of mental disorders, there is now
an urgent need to identify modifiable targets to
reduce the incidence of these disorders. Diet and
nutrition offer key modifiable targets for the preven-
tion of mental disorders and have a fundamental
role in the promotion of mental health.

Epidemiological data, basic science, and clinical
evidence suggest that diet influences both the risk
for and outcomes of mental disorders. As such, we
advocate that evidence-based nutritional change
should be regarded as an efficacious and cost-
effective means to improve mental health.

In addition to dietary modification, we recognize
that nutrient-based (nutraceutical) prescription has
the potential to assist in the management of mental
disorders at the individual and population level.
Many of these nutrients have a clear link to brain
health, including: omega-3s, B vitamins (particu-
larly folate and B12), choline, iron, zinc, magne-
sium, S-adenosyl methionine (SAMe), vitamin D,
and amino acids. While we advocate for these to
be consumed in the diet where possible, additional
select prescription of these as nutraceuticals may
also be justified.

Ongoing research (including randomized con-
trolled trials) in the area is recognized as critical,
using methodologically rigorous designs. Further
explication of the biological pathways affected by
nutritional modification is also required. Clinical
trials of nutraceuticals should include assessment
of biomarkers in tandem with clinical outcomes.
Global research and health promotion activities
focused on improving population health should
also include mental health parameters as priority
targets and measured outcomes.

Importantly, the activities of the food industry need
to be examined at a governmental level and relevant
policies designed to reduce the global burden of physi-
cal and mental ill-health attributable to poor diet.
Such policies are advised to stimulate significant pub-
lic change in dietary habits back towards a traditional
wholefood diet (dependent on the culture). Further,
there is now a vital need for better public and clinician
education to communicate current research findings
from the field.

In summary, nutrition and nutraceuticals should
now be considered as mainstream elements of psychi-
atric practice, with research, education, policy, and
health promotion reflecting this new paradigm.
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As detailed in our consensus statement, we advocate for
the pursuit of an integrative psychiatric model, with diet as a
key element. Further, the select use of evidence-based nutra-
ceuticals should be a mainstay of treatment as either stand-
alone therapies (mainly in cases of less severe mental disor-
ders, non-tolerance to medication, nutrient deficiencies, or
patient choice), or as adjunctive interventions with psycho-
tropic medications to augment treatment efficacy. We recog-
nize the importance of clinician and public education regard-
ing evidence-based nutrition and nutraceuticals to drive
mainstream acknowledgement of their impact on mental
health.

It is the intention that this position statement and the
ongoing work of ISNPR will assist in facilitating a trans-
formation in psychiatry to better address the substantial
global burden of mental illness, recognizing and embrac-
ing diet and nutrition as central determinants of both
physical and mental health.
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LETTER TO THE EDITOR

Becoming a psychiatrist in Europe: the title is
recognized across the European Union, but
what are the differences in training, salary
and working hours?

The professional qualification as a psychiatrist is auto-
matically recognized across Europe if a national training
program fulfils the minimum requirement of four years of
training duration (1,2). This is applicable to all 28 Europe-
an Union (EU) member states, as well as to other coun-
tries of the European Economic Area, such as Norway
and Switzerland (2). However, what is equivalent on
paper may be not in practice: patients and hospital staff
increasingly encounter doctors with different educational
backgrounds due to the open European labour market
and the mobility of trainees and psychiatrists.

In 2014/2015, the European Federation of Psychiatric
Trainees surveyed training in psychiatry by a questionnaire
directed at representatives of national psychiatric trainee
associations. Except Cyprus, Czech Republic, Latvia, Lux-
embourg and Spain, all EU countries were covered.

A medical practitioner who undergoes postgraduate
training in psychiatry and qualifies as a specialist is called a
psychiatrist. Only in the German speaking countries, i.e.
Austria, Germany, Switzerland and Liechtenstein, the spe-
cialist holds the title of “psychiatrist and psychotherapist”
(2), even though training in psychotherapy is a mandatory
part of psychiatric training in most European countries (3).

Although skills in psychotherapy are widely considered
essential for psychiatrists, the number of patients to whom
trainees are required to deliver psychotherapy varies and
can be as little as zero, as in Estonia (4). In some coun-
tries, e.g. the Netherlands, child and adolescent psychiatry
is a subspecialty of “adult” psychiatry. In other countries
(25 out of 31) it is a separate specialty with up to 600
trainees (as reported from UK). However, only in Belgium
the title specifies that a psychiatrist is specialized in adults
(“psychiatrie de l’adulte”) (2). A title such as “general psy-
chiatrist” (awarded in the UK) could help differentiate
subspecialties and underline the balance of technical and
non-technical elements of care (5).

In order to match the EU minimum requirement, train-
ing duration needs to be four years or longer. The maxi-
mum required training durations are seven years in Ire-
land and six years in Austria, Finland, Switzerland and the
UK. Training is not nationally standardized in four out of
31 countries (Belgium, Finland, France and Greece),
underlining the challenge of establishing a single, unified
European exam. In some countries it is required to rotate
in a university hospital (six months in France) or a psychi-
atry ward in a general hospital (six months in Greece), or

to spend twelve months in another hospital (Switzerland),
pushing trainees to switch workplace. Outpatient care is
strongly enforced in Finland, where half of the training
has to take place in outpatient care. Overall, national cur-
ricula are still mainly defined by total duration and dura-
tion of rotations in (sub)specialties, despite the benefits of
competency-based training (which may also facilitate a
pan-European exam).

Appropriate working conditions, including salary and
working hours, are essential for high-quality clinical train-
ing. Trainees in EU countries work 35 (Bulgaria) to 65
hours (Malta, including on-call hours) per week. Non-EU
countries are characterized by less working hours: 35 hours
per week in Belarus, Russia, Serbia and Ukraine. Income
varies from 90e per month in Ukraine to >4,000e in Swit-
zerland, i.e. in some countries trainees earn 44 times more
than in others. The top-five countries in terms of average
monthly salaries, mostly including on-call hours, after tax
deduction are Switzerland, Sweden and the UK (�4,000e),
Norway (3,400e) and Germany (2,900e), while the lowest
monthly salaries are paid in Ukraine (90e), Bulgaria
(140e), Belarus (150e), Russia (150-500e) and Romania
(400e). In Portugal (1,200e) it is common for trainees to
spend a period abroad, during which they continue to be
paid by their institution. Trainees in Belgium are paid
(1,900-2,400e per month) by their supervisors, which may
cause conflicts of interest. Notably, not all aspects of train-
ing (especially parts of the psychotherapy curricula) are
free of charge for trainees (4), further reducing their spend-
able income.

In most countries (17 out of 31), too few medical practi-
tioners choose psychiatry as their specialty, yet initiatives
to increase recruitment are lacking. As a consequence, in
16 countries, not all vacant positions are being filled, and
only in very few countries (e.g., Greece) demand for train-
ing positions exceeds openings.

Thus, the characteristics of psychiatric training vary
widely across Europe, despite an open labour market
where specialists frequently work in foreign countries.
The fact that the qualification of psychiatrists is equivalent
throughout Europe should stimulate international cooper-
ation when re-designing training curricula. Guidance and
support by international organizations such as the Euro-
pean Federation of Psychiatric Trainees (6), the European
Psychiatric Association (7), the European Union of Medi-
cal Specialists (8), the World Health Organization and the
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WPA are crucial in order to facilitate harmonization of
curricula. To improve local implementation, an interna-
tional system of training programme inspections should
be established.
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WPA NEWS

WPA Secretariat: the global link to Member Societies

ROY ABRAHAM KALLIVAYALIL

WPA Secretary General

The WPA Secretariat is located at
the Geneva University Psychiatric
Hospital, in splendid surroundings, in
a campus full of beautiful trees and
open spaces with lush greenery. It is
the headquarters of the WPA.

Ever since the establishment of
the Association, the WPA Secretariat
used to move with the incumbent
office bearers. As the size of our office
grew, the need for a permanent secre-
tariat became increasingly evident.
Besides administering the WPA, we
needed a place to keep our valuable
documents in safe custody.

There were several reasons for which
Geneva was chosen as the location of
the Secretariat. It was the town where
the headquarters of the World Health
Organization (WHO) were situated,
and working in physical proximity
and in collaboration with the WHO
on mental health matters was an ob-
vious advantage. But the most impor-
tant factor was the offer from the
Geneva University Hospital to pro-
vide free space and facilities to WPA
for its Secretariat in their campus. In
many ways, this can be considered as
a gift to the psychiatrists of the world
by that university. The permanent
secretariat of WPA at Geneva came
into being when an “accord of collab-
oration” between the WPA and the
Geneva University Hospital was si-
gned by M.B. Gruson (Director Gen-
eral of the hospital) and A. Okasha
(WPA President) on September 6,
2004. This accord is valid for an ini-
tial period of 20 years and is subject
to renewal thereafter.

The WPA Secretariat provides the
global link to 135 Member Societies
and more than 200,000 members.
Member Societies are the most impor-
tant components of the WPA, and the
Secretariat keeps them informed about
the discussions and decisions of the
Executive Committee, other Commit-
tees and the WPA General Assembly.

Similarly, the Secretary General relates
the opinions and concerns of the Mem-
ber Societies to these bodies and con-
veys decisions and actions back to them.

The Secretariat makes every effort to
keep in constant touch with the Mem-
ber Societies and provide information
sought by them. It co-ordinates the ad-
mission process of Member Societies,
Affiliated Associations and individual
affiliated members. It gives logistical
support to the WPA President and its
leadership and makes arrangements for
its business meetings.

The WPA Secretary General is in
charge of the WPA Secretariat and is
responsible for the administrative
tasks of the WPA. We have 18 Zonal
Representatives who constitute the
WPA Board. The Board advises the
Executive Committee and the Gener-
al Assembly on the work of the WPA
and helps to strengthen collaboration
between Member Societies and in the
implementation of the WPA Action
Plan. Through the Secretariat, the Sec-
retary General co-ordinates the work
of the Zonal Representatives and
serves as a liaison between them and
the WPA governing bodies.

The services provided by the Secre-
tariat include the following:

� WPA News. This is a quarterly
publication with issues in March,
June, September and December
every year. It publishes news and
photos received from the Member
Societies, Executive Committee
members, Zonal Representatives,
Scientific Sections, Affiliated As-
sociations, etc.. Other highlights are
the message from the WPA Presi-
dent and an update on educational
activities, WPA publications and
forthcoming meetings. It is edited
by the Secretary General, and digi-
tal copies and a limited number of
print copies are sent to all Member
Societies and office bearers.
� Directory of WPA components.

This database includes all informa-
tion including postal addresses,

telephone numbers, e-mail ad-
dresses, etc. of all WPA office bear-
ers, Presidents and Secretaries of
Member Societies. A printed copy
is also made available during every
triennium.
� WPA Library. This is located at

the Secretariat in Geneva and
has several new books and jour-
nals. Entrance to the library is
unrestricted for the Member So-
cieties and office bearers.
� WPA archives room. This is locat-

ed at the basement of the Geneva
University Hospital. We have
space constraints, and efforts are
now on towards e-archiving of
important documents.
� WPA central files. These are

maintained in the Secretariat in
both digital and print formats.
� WPA information folders. They are

edited and updated every three
years for public relations and pro-
motional activities.
� WPA general survey. This is pre-

pared every triennium under the
guidance of the Executive Com-
mittee and then distributed to all
WPA components. It analyses the
achievements and deficiencies and
helps us to chart new directions.
� Manual of Procedures. This is up-

dated every three years, reflecting
changes in the Statutes and By-
laws adopted at each General As-
sembly, and prescribes the mode of
functioning of the Secretariat and
the WPA components.
� Visitors. The Secretariat encour-

ages visits by Member Societies
and office bearers. Their impres-
sions are recorded in a visitor’s
diary kept in the office.

The WPA Secretary General is the
head of the Secretariat and is ably
assisted by the Administrator and the
Deputy Administrator. The Adminis-
trator is in charge of handling all activ-
ities related to staff, contacts with
the Swiss authorities, attending WPA
Executive Committee meetings and
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WPA General Assembly, liaison with
the Geneva University Hospital, main-
taining financial records, monitoring
budgets for all Standing and Opera-
tional Committees, etc.. The Deputy
Administrator handles correspondence
with WPA components and replies to
general inquiries and requests under
the guidance of the Secretary General,
updates the mailing lists, manages mass
mailings of the WPA News, WPA
Directory, etc.. Some tasks, such as elec-
tronic and hard copy filing and archi-

ving, progressive organization of the
materials in the archives room, are
jointly performed by them.

The Secretariat works towards a-
chieving the aims, objectives and mis-
sion of the WPA and ensuring success
of the Action Plan 2014-2017 (1). We
are obliged to President D. Bhugra,
President-Elect H. Herrman, the mem-
bers of the Executive Committee, the
Zonal Representatives and the Mem-
ber Societies for their constant help
and support.

Making the Secretariat a global
link for the psychiatrists of the world,
responsive to their needs and aspira-
tions, is our goal. We hope to work
committedly towards this end!
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The ICD-11 beta draft is available online

MARIO LUCIANO

WHO Collaborating Centre for Research and

Training in Mental Health, Naples, Italy

The beta draft of the chapter on
mental and behavioural disorders of
the eleventh revision of the Internation-
al Classification of Diseases (ICD-11) is
now available online at http://apps.
who.int/classifications/icd11/browse/
l-m/en.

In addition to reading the contents,
registered users can actively contrib-
ute to the development of the chapter
by: a) commenting on the available
materials and responding to the com-
ments that have already been made; b)
answering some questions about the
quality of the materials; c) making
proposals of changes or additions to
the classification.

The ICD-11 Clinical Descriptions
and Diagnostic Guidelines for each dis-
order will finally contain the following
elements: a definition, a set of inclusion
and exclusion terms, a description of
the essential (required) features, a char-
acterization of the boundary of the dis-
order with normality (threshold for the
diagnosis) and with other disorders (dif-
ferential diagnosis), a series of coded
qualifiers/subtypes, and a description of
course features, associated clinical pre-
sentations, culture-related features, devel-
opmental presentations, and gender-
related features (see 1). At present, the
beta draft includes the definitions of the

various disorders (summary statements
of about 100-125 words each), the
inclusion and exclusion terms, and, in
some cases, the definitions of qualifiers/
subtypes.

From the available materials, regis-
tered users are able to appreciate several
features of the revised classification that
have been already extensively discussed
in the scientific literature (e.g., 2-13).

Among them is the introduction of
the grouping of disorders specifically
associated with stress, including the new
categories of complex post-traumatic
stress disorder and prolonged grief disor-

der, and an extensively revised category
of adjustment disorder. Acute stress
reaction is now characterized as a
non-disordered response and classified
among “conditions associated with

psychosocial circumstances” (see 6).
The definitions and subtyping of per-

sonality disorders and bodily distress
disorder have also been extensively
revised and simplified (see 2,13), and
are being lively discussed on the beta
draft platform. The grouping of impulse
control disorders now includes also
pathological gambling and compulsive
sexual behaviour disorder (see 11). A
new name (“disorders of intellectual
development”) and characterization is
provided for those conditions that were
subsumed under the heading “mental
retardation” in the ICD-10 (see 10).

In the definition of schizophrenia,
disturbances of self-experience are high-

lighted in addition to those of think-
ing, perception, cognition, volition
and affect. The one month duration
criterion is kept, and functional im-
pairment is not mentioned as a manda-
tory criterion, contrary to the DSM-5.
Qualifiers referring to the course of the
disorder are introduced. Schizoaffec-
tive disorder is characterized cross-
sectionally as a disorder in which the
diagnostic requirements for schizo-
phrenia and a mood episode are met
within the same episode of illness,
either simultaneously or within a few
days, contrary to the longitudinal char-
acterization of the DSM-5 (see 3).

In the grouping of mood disorders,
the concept of mixed episode, charac-
terized by either a mixture or a very rap-
id alternation of prominent manic and
depressive symptoms on most days dur-
ing a period of at least two weeks, is
kept, contrary to the DSM-5 (see 4).
The categories of bipolar type II disorder
and premenstrual dysphoric disorder
are introduced (see 4), and the definition
provided for the latter is already being
debated on the beta draft platform.

In the grouping of feeding and eating
disorders, subtypes of anorexia nervosa
“with dangerously low body weight”
and “with significantly low body weight”
have been included, and the new cate-
gory of avoidant-restrictive food intake
disorder has been introduced (see 5).

Internet-based and clinic-based field
studies of the new classification are now
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ongoing (see 1). The former are being
implemented through the Global Clini-
cal Practice Network, currently includ-
ing about 12,000 practitioners from all
regions of the world. Psychiatrists can
register to this network in any of nine
languages at www.globalclinicalpractice.
net.

The possibility of an interaction be-
tween the ICD-11 and the Research
Domain Criteria (RDoC) projects is also
beingconsidered. Indeed, themain objec-
tives of the two projects (i.e., improving
the clinical utility of psychiatric diagnoses
for the former; exploring in an innovative
way the etiopathogenetic underpinnings
of psychopathology for the latter) can be
regarded as complementary, and much
can be done to reduce the current gap
between the RDoC constructs and some
clinical phenomena that psychiatrists
encounter in their ordinary clinical prac-
tice, especially in the area of psychoses
(see 14-26).

References

1. First MB1, Reed GM, Hyman SE et al.
The development of the ICD-11 Clinical
Descriptions and Diagnostic Guidelines
for Mental and Behavioural Disorders.
World Psychiatry 2015;14:82-90.

2. Creed F, Gureje O. Emerging themes in
the revision of the classification of soma-
toform disorders. Int Rev Psychiatry 2012;
24:556-67.

3. Gaebel W. Status of psychotic disorders in
ICD-11. Schizophr Bull 2012;38:895-8.

4. Maj M, Reed GM. The development of
the ICD-11 classification of mood and

anxiety disorders. World Psychiatry 2012;
11(Suppl. 1).

5. Al-Adawi S, Bax B, Bryant-Waugh R et al.
Revision of ICD: status update on feeding
and eating disorders. Adv Eat Disord 2013;
1:10-20.

6. Maercker A, Brewin CR, Bryant RA et al.
Diagnosis and classification of disorders spe-
cifically associated with stress: proposals for
ICD-11. World Psychiatry 2013;12:198-206.

7. Maj M. “Clinical judgment” and the
DSM-5 diagnosis of major depression.
World Psychiatry 2013;12:89-91.

8. Wakefield JC. DSM-5 grief scorecard:
assessment and outcomes of proposals to
pathologize grief. World Psychiatry 2013;
12:171-3.

9. Wakefield JC, Schmitz MF. When does
depression become a disorder? Using
recurrence rates to evaluate the validity
of proposed changes in major depression
diagnostic thresholds. World Psychiatry
2013;12:44-52.

10. Bertelli MO, Salvador-Carulla L, Scutic-
chio D et al. Moving beyond intelligence
in the revision of ICD-10: specific cogni-
tive functions in intellectual developmen-
tal disorders. World Psychiatry 2014;13:
93-4.

11. Grant JE, Atmaca M, Fineberg NA et al.
Impulse control disorders and “behavioural
addictions” in the ICD-11. World Psychia-
try 2014;13:125-7.

12. Wakefield JC, Schmitz MF. Uncomplicat-
ed depression is normal sadness, not
depressive disorder: further evidence from
the NESARC. World Psychiatry 2014;13:
317-9.

13. Tyrer P, Reed GM, Crawford MJ. Classifi-
cation, assessment, prevalence, and effect
of personality disorder. Lancet 2015;385:
717-26.

14. Reed GM. Toward ICD-11: improving
the clinical utility of WHO’s internation-
al classification of mental disorders. Prof
Psychol Res Pract 2010;41:457-64.

15. International Advisory Group for the
Revision of ICD-10 Mental and Behav-
ioural Disorders. A conceptual framework
for the revision of the ICD-10 classifica-
tion of mental and behavioural disorders.
World Psychiatry 2011;10:86-92.

16. Maj M. Mental disorders as “brain dis-
eases” and Jaspers’ legacy. World Psychi-
atry 2013;12:1-3.

17. McGorry PD. The next stage for diagno-
sis: validity through utility. World Psychi-
atry 2013;12:213-5.

18. Cuthbert BN. The RDoC framework:
facilitating transition from ICD/DSM to
dimensional approaches that integrate neu-
roscience and psychopathology. World
Psychiatry 2014;13:28-35.

19. Cuthbert BN; NIMH RDoC Workgroup.
The RDoC framework: continuing com-
mentary. World Psychiatry 2014;13:196-7.

20. First MB. Preserving the clinician-re-
searcher interface in the age of RDoC:
the continuing need for DSM-5/ICD-11
characterization of study populations.
World Psychiatry 2014;13:54-5.

21. Jablensky A, Waters F. RDoC: a roadmap
to pathogenesis? World Psychiatry 2014;
13:43-4.

22. Keshavan MS, Ongur D. The journey
from RDC/DSM diagnoses toward
RDoC dimensions. World Psychiatry
2014;13:44-6.

23. Maj M. Keeping an open attitude towards
the RDoC project. World Psychiatry 2014;
13:1-3.

24. Parnas J. The RDoC program: psychiatry
without psyche? World Psychiatry 2014;
13:46-7.

25. Sartorius N. The only one or one of
many? A comment on the RDoC project.
World Psychiatry 2014;13:50-1.

26. Stein DJ. An integrative approach to psy-
chiatric diagnosis and research. World
Psychiatry 2014;13:51-3.

DOI 10.1002/wps.20262

376 World Psychiatry 14:3 - October 2015

http://www.globalclinicalpractice.net
http://www.globalclinicalpractice.net


The World Psychiatric Association (WPA)

The WPA is an association of national psychiatric societies
aimed to increase knowledge and skills necessary for work in
the field of mental health and the care for the mentally ill. Its
member societies are presently 135, spanning 118 different
countries and representing more than 200,000 psychiatrists.

The WPA organizes the World Congress of Psychiatry
every three years. It also organizes international and regional
congresses and meetings, and thematic conferences. It has 69
scientific sections, aimed to disseminate information and pro-
mote collaborative work in specific domains of psychiatry. It
has produced several educational programmes and series of
books. It has developed ethical guidelines for psychiatric
practice, including the Madrid Declaration (1996).

Further information on the WPA can be found on the web-
site www.wpanet.org.

WPA Executive Committee
President – D. Bhugra (UK)
President-Elect – H. Herrman (Australia)
Secretary General – R.A. Kallivayalil (India)
Secretary for Finances – A. Soghoyan (Armenia)
Secretary for Meetings – M. Takeda (Japan)
Secretary for Education – E. Belfort (Venezuela)
Secretary for Publications – M. Riba (USA)
Secretary for Sections – A. Javed (UK/Pakistan)

WPA Secretariat
Geneva University Psychiatric Hospital, 2 Chemin du Petit
Bel-Air, 1225 Chêne-Bourg, Geneva, Switzerland. Phone:
+41223055737; Fax: +41223055735; E-mail: wpasecretariat@
wpanet.org.

World Psychiatry

World Psychiatry is the official journal of the World
Psychiatric Association. It is published in three issues per year
and is sent free of charge to psychiatrists whose names and
addresses are provided by WPA member societies and sec-
tions.

Research Reports containing unpublished data are wel-
come for submission to the journal. They should be subdivided
into four sections (Introduction, Methods, Results, Discussion).
References should be numbered consecutively in the text and
listed at the end according to the following style: 
1. Cuijpers P, Sijbrandij M, Koole SL et al. Adding psy-

chotherapy to antidepressant medication in depression
and anxiety disorders: a meta-analysis.  World Psychiatry
2014;13:56-67.

2. McRae TW. The impact of computers on accounting.
London: Wiley, 1964. 

3. Fraeijs de Veubeke B. Displacement and equilibrium mod-
els in the finite element method. In: Zienkiewicz OC,
Hollister GS (eds). Stress analysis. London: Wiley,
1965:145-97.
All submissions should be sent to the office of the Editor.

Editor – M. Maj (Italy).
Editorial Board – D. Bhugra (UK), H. Herrman (Australia),
R.A. Kallivayalil (India), A. Soghoyan (Armenia), M. Takeda
(Japan), E. Belfort (Venezuela), M. Riba (USA), A. Javed
(UK/Pakistan).
Advisory Board – H.S. Akiskal (USA), R.D. Alarcón (USA),
J.A. Costa e Silva (Brazil), J. Cox (UK), M. Jorge (Brazil), H.
Katschnig (Austria), F. Lieh-Mak (Hong Kong-China), F. Lolas
(Chile), J.E. Mezzich (USA), D. Moussaoui (Morocco), P.
Munk-Jorgensen (Denmark), F. Njenga (Kenya), A. Okasha
(Egypt), J. Parnas (Denmark), V. Patel (India), P. Ruiz (USA),
N. Sartorius (Switzerland), C. Stefanis (Greece), A. Tasman
(USA), S. Tyano (Israel), J. Zohar (Israel).

Office of the Editor – Department of Psychiatry, University of
Naples SUN, Largo Madonna delle Grazie, 80138 Naples, 
Italy. Phone: +390815666502; Fax: +390815666523; E-mail: 
majmario@tin.it.

WWoorrlldd  PPssyycchhiiaattrryy is indexed in PubMed, Current Contents/Clinical Medicine, Current Contents/Social
and Behavioral Sciences, Science Citation Index, and EMBASE.

All back issues of WWoorrlldd  PPssyycchhiiaattrryy can be downloaded free of charge from the PubMed system
(http://www.pubmedcentral.nih.gov/tocrender.fcgi?journal=297&action=archive). 

Acknowledgement
This publication has been partially supported by an unrestricted

educational grant from Lundbeck Italia SpA,
which is hereby gratefully acknowledged.

© 2015 by WPA Notice  No responsibility is assumed by the Publisher for any injury and/or damage to per-
sons or property as a matter of products liability, negligence or otherwise, or from any use or
operation of any methods, products, instructions or ideas contained in the material herein.
Because of rapid advances in the medical sciences, in particular, independent verification of
diagnoses and drug dosages should be made.

WPS-C2-C3  9/19/15  6:34 PM  Page 1



WPAOFFICIAL JOURNAL OF THE WORLD PSYCHIATRIC ASSOCIATION (WPA)  

Volume 14, Number 3 October 2015

World Psychiatry

ISSN 1723-8617IMPACT FACTOR: 14.225

EDITORIALS
Antidepressant-placebo differences: is the glass 257
half full or half empty? 
D.J. STEIN

Compulsion and “coercion” in mental health care 259
G. SZMUKLER

SPECIAL ARTICLES
Developmental psychopathology: recent advances 262
and future challenges
S.D. POLLAK

How important are the common factors 270
in psychotherapy? An update
B.E. WAMPOLD

PERSPECTIVES
Advance directives in mental health care: 278
evidence, challenges and promise
H. ZELLE, K. KEMP, R.J. BONNIE

Joint crisis planning in mental health care: 281
the challenge of implementation in randomized 
trials and in routine care
C. HENDERSON, S. FARRELLY, P. MORAN ET AL

Differential diagnosis and current polythetic 284
classification
J. PARNAS

Psychiatric disorders: natural kinds made 288
by the world or practical kinds made by us?
P. ZACHAR

What have we learned from the Psychiatric 291
Genomics Consortium
M.C. O’DONOVAN

FORUM – ANTIDEPRESSANTS VERSUS PLACEBO 
IN MAJOR DEPRESSION
Antidepressants versus placebo in major 294
depression: an overview
A. KHAN, W.A. BROWN

Commentaries
Clinical trial methodology and drug-placebo 301
differences
I. KIRSCH

Antidepressants: misnamed and misrepresented 302
J. MONCRIEFF

Antidepressant or antidepressant plus 303
placebo effect?
S.A. MONTGOMERY

Factors contributing to the increasing placebo 304
response in antidepressant trials
S. KASPER, M. DOLD

Time to abandon placebo control in pivotal 306
phase III trials?
J.R. GEDDES, A. CIPRIANI

The role of regulators, investigators, and patient 307
participants in the rise of the placebo response 
in major depressive disorder
M. FAVA

The responsiveness of the different versions 308
of the Hamilton Depression Scale
P. BECH

What if a placebo effect explained all the 310
activity of depression treatments?
P. CUIJPERS, I.A. CRISTEA

RESEARCH REPORTS
Pragmatic randomized controlled trial of long- 312
term psychoanalytic psychotherapy for treatment-
resistant depression: the Tavistock Adult Depression 
Study (TADS)
P. FONAGY, F. ROST, J. CARLYLE ET AL

At risk or not at risk? A meta-analysis of the 322
prognostic accuracy of psychometric interviews 
for psychosis prediction
P. FUSAR-POLI, M. CAPPUCCIATI, G. RUTIGLIANO ET AL

Etiological overlap between obsessive-compulsive 332
disorder and anorexia nervosa: a longitudinal 
cohort, multigenerational family and twin study
M. CEDERLÖF, L.M. THORNTON, J. BAKER ET AL

Risk of metabolic syndrome and its components 339
in people with schizophrenia and related psychotic 
disorders, bipolar disorder and major depressive 
disorder: a systematic review and meta-analysis
D. VANCAMPFORT, B. STUBBS, A.J. MITCHELL ET AL

PERSPECTIVES
Ketamine for depression: evidence, challenges 348
and promise  
C.A. ZARATE JR., M.J. NICIU

The impact of war on mental health: lest we forget 351
A.C. MCFARLANE

Problem Management Plus (PM+): a WHO 354
transdiagnostic psychological intervention for 
common mental health problems
K.S. DAWSON, R.A. BRYANT, M. HARPER ET AL

Transition from child to adult mental health services: 358
needs, barriers, experiences and new models of care
S.P. SINGH, H. TUOMAINEN

LETTERS TO THE EDITOR 362

WPA NEWS 374

W
O

R
LD

P
SYC

H
IAT

R
Y

V
ol. 14, N

o. 3, p
p

. 257-380
O

C
T

O
B

E
R

2015

WPS-C1SP  9/16/15  6:10 PM  Page 1


	WPS-C2.pdf
	WPS-C1.pdf
	257–258.pdf
	259–261.pdf
	262–269.pdf
	270–277.pdf
	278–280.pdf
	281–283.pdf
	284–287.pdf
	288–290.pdf
	291–293.pdf
	294–300.pdf
	301–311.pdf
	312–321.pdf
	322–332.pdf
	333–338.pdf
	339–347.pdf
	348–350.pdf
	351–353.pdf
	354–357.pdf
	358–361.pdf
	362–363.pdf
	364–365.pdf
	366–367.pdf
	368–369.pdf
	370–371.pdf
	372–373.pdf
	374–376.pdf
	WPS-C3.pdf
	WPS-C4.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




