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As a result of improving technologies and greatly increased
sample sizes, the last 2 years has seen unprecedented advan-
ces in identification of specific genetic risk factors for psy-
chiatric phenotypes. Strong genetic associations have been
reported at common polymorphisms within ANK3 and
CACNA1C in bipolar disorder and ZNF804A in schizo-
phrenia and a relatively specific association between com-
mon variation in GABAA receptor genes and cases with
features of both bipolar disorder and schizophrenia. Further,
the occurrence of rare copy number variants (CNVs) has
been shown to be increased in schizophrenia compared
with controls. These emerging data provide a powerful re-
source for exploring the relationship between psychiatric
phenotypes and can, and should, be used to inform concep-
tualization, classification, and diagnosis in psychiatry. It
is already clear that, in general, genetic associations are
not specific to one of the traditional diagnostic categories.
For example, variation at ZNF804A is associated with
risk of both bipolar disorder and schizophrenia, and some
rare CNVs are associated with risk of autism and epilepsy
as well as schizophrenia. These data are not consistent with
a simple dichotomous model of functional psychosis and in-
dicate the urgent need for moves toward approaches that (a)
better represent the range of phenotypic variation seen in the
clinical population and (b) reflect the underlying biological
variation that gives rise to the phenotypes. We consider the
implications for models of psychosis and the importance of
recognizing and studying illness that has prominent affective
and psychotic features. We conclude that if psychiatry is to
translate the opportunities offered by new research method-
ologies, we must finally abandon a 19th-century dichotomy
and move to a classificatory approach that is worthy of the
21st century.
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Background

Recent findings in molecular genetics are providing infor-
mation about etiology that can, and should, shape our
thinking about psychiatric illness and the relationship be-
tween diagnostic entities. We have previously reviewed
classical and molecular genetic literature relating to the
traditional dichotomous diagnostic categories of schizo-
phrenia and bipolar disorder and considered the implica-
tions for psychiatric nosology. We concluded that (a) the
traditional dichotomy is not supported by the data, (b)
some findings are consistent with relatively specific ge-
netic susceptibility for illness with prominent features
of both schizophrenia and bipolar illness (ie, a form of
mixed psychosis or broadly defined ‘‘schizoaffective’’ ill-
ness), and (c) more genetic and clinical data were
needed.1,2 Since then, genetic technologies have im-
proved, sample sizes have increased dramatically (from
hundreds to thousands of individuals), and strong find-
ings have been published that are relevant to the biolog-
ical relationship between mood and psychotic disorders.
In this article, we consider the implications of those find-
ings for models of the relationship between bipolar and
psychotic illness.

Important Recent Genetic Findings

Genetic Epidemiology

One of the key scientific justifications for continued ad-
herence to the Kraepelinian dichotomy has been the var-
ious studies showing that the prototypical disorders tend
to ‘‘breed true.’’ However, the recent publication of the
largest family study of schizophrenia and bipolar disor-
der ever undertaken, including over 2 million nuclear
families identified from Swedish population and hospital
discharge registers, shows that there are increased risks of
both schizophrenia and bipolar disorder to first-degree
relatives of probands with either disorder. Moreover,
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there is evidence from half-sibs and adopted-away rela-
tives that this is due substantially to genetic factors. In
our view, this new work provides compelling support
for the various accumulating lines of evidence that
schizophrenia and bipolar disorder partially share a com-
mon genetic etiology.3,4 An alternative view is to dismiss
the findings as an artifact of ‘‘diagnostic error.’’ This
requires us to accept the validity of etiologically distinct
categories that cannot be reliably recognized but whose
number is nevertheless set at 2. In the absence of a strong
basis for that hypothesis, adherence to a dichotomous
model seems more an act of faith rather than of science
and is a position that is increasingly untenable in the face
of the data.

Common Single-Nucleotide Polymorphisms

Large-scale collaborative genome-wide association stud-
ies (GWASs; hundreds of thousands of single-nucleotide
polymorphisms [SNPs] studied in large numbers of cases
and controls) have started to deliver genome-wide signif-
icant genetic associations for bipolar disorder and schizo-
phrenia. Studies of approximately 10 000 individuals
have shown strong evidence for association with suscep-
tibility to bipolar disorder at variants within 2 genes in-
volved in ion channel function: ANK3 (encoding the
protein ankyrin G) and CACNA1C (encoding the alpha-
1C subunit of the L-type voltage-gated calcium channel).5

The SNP showingmaximum association with susceptibil-
ity to bipolar disorder shows similar association in UK
schizophrenia and unipolar depression samples, showing
that variation at CACNA1C influences susceptibility
across the mood-psychosis spectrum (E. K. Green, D.
Grozeva, I. Jones, et al, unpublished data). A similar
study in close to 20 000 individuals has shown strong ev-
idence for association with susceptibility to schizophrenia
at a variant within ZNF804A (encoding a protein of un-
known function, but which based upon sequence similar-
ity, may act as a transcription factor).6 Further, the SNP
in ZNF804A showing the strongest association signal
with schizophrenia also showed an association with bipo-
lar disorder,6 demonstrating that variation at this locus
also has an effect on illness susceptibility across the
traditional diagnostic boundaries.

Genomic Structural Variation

It has long been known that chromosomal abnormalities
increase the risk for mood and psychotic illness,7,8 includ-
ing the velocardiofacial syndrome (VCFS) arising from
deletion on chromosome 22q119,10 and the Prader-Willi
syndrome arising from maternal uniparental disomy on
chromosome 15q11–q13.11 It has recently been recog-
nized that structural genomic variants of small or modest
size (100 base pairs–500 000 base pairs) are a common
cause of genetic variation in humans,12 and such variants
have been reported in neuropsychiatric phenotypes in-

cluding autism, mental retardation, and schizophre-
nia.13–18 The overall load of copy number variants
(CNVs) has been shown to be greater in individuals
with schizophrenia compared with controls, and addi-
tionally, there is convincing evidence for association to
a number of specific rare CNVs (<1% population minor
allele frequency), particularly those at 22q11 (the VCFS
deletion), 1q21.1, and 15q13.3.15,16 Further, some specific
CNVs associated with risk of schizophrenia confer risk to
multiple neuropsychiatric phenotypes including also au-
tism.19 The estimated effect sizes for these rare variants
are substantially larger than for the SNP associations dis-
cussed earlier. However, the typical effect sizes and pop-
ulation frequencies of the pathogenically relevant CNVs
are not yet known nor is the extent to which CNVs con-
tribute to the total population variance in risk of schizo-
phrenia. The only study to date for bipolar disorder did
not find any increase in overall CNV load, although there
was a significant increase of ‘‘singleton’’ CNVs in cases
compared with controls.20 Much more work is needed,
particularly in cases with affective disorders and with
mixed psychotic and affective phenotypes. It is possible
that the CNV contribution is substantially less in cases
with predominantly affective features, and this might
help explain their generally higher level of cognitive func-
tioning and less persistence of impairment.

Putting Psychiatric Genetics Into Context: Genetic
Progress in Nonpsychiatric Illness

Over the last 2 years, GWASs have made major contribu-
tions to advancing our understanding of many common
diseases including diabetes, heart disease, inflammatory
bowel disease, various cancers, and rheumatoid arthri-
tis.21 For example, in Crohn disease, 30 different genes
have already been robustly shown to influence risk, and
this has pointed to novel biological pathways involved
in illness pathogenesis, including autophagy, the innate
immune response, and regulation of the IL23 pathway.22

A similar pattern of multiple susceptibility genes distrib-
uted overmultiple distinct pathways is also being found in
other diseases, and a consistent finding is that effect sizes
of common susceptibility variants are small and those
detected to date explain at best a modest or small propor-
tion of the overall population genetic variance for the phe-
notype. The remaining genetic variance may be explained
by as yet undetected common variants of small effect
(‘‘polygenes’’), rare variants (of large, small, or intermedi-
ate effect sizes), structural variation, or some combination
of these.
GWASs in psychiatry are still in their infancy, and the

total sample sizes available to date have generally been
substantially smaller than those available for diseases
such as type 1 and type 2 diabetes or Crohn disease
for which many loci have been robustly implicated.
Experience in other diseases suggests that to reveal the
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genetic contributions to psychiatric disease, we will need
to use samples of tens of thousands rather than thousands
traditionally used.23

How Can We Expect Genetics to Help Improve Under-
standing of Psychiatric Nosology and Classification?

As Kendler24 has clearly articulated, molecular genetics
will not provide a simple, gene-based classification of
psychiatric illness (as it will not for other common famil-
ial illnesses). The notion that there is a ‘‘gene for.’’ one
or more psychiatric disorders is inappropriate and un-
helpful.25 Rather, there is a complex relationship between
genotype and phenotype that involves multiple genes and
environmental factors, together with stochastic variation.
Nonetheless, we can expect molecular genetic findings to
play an important role in helping to delineate the rela-
tionship between specific biological pathways/systems/
networks and broad patterns, or domains, of psychopa-
thology.26 A precedent for such insights from genetic
studies is already emerging from GWASs in other areas
of medicine that have revealed unforeseen biological rela-
tionships among different autoimmune diseases.27 Genetic
findings, which cannot be expected to map cleanly onto
current descriptive psychiatric diagnostic categories, will
be a guide to the biological processes and systems that are
most important in the expression of the clinical pheno-
types of psychiatry.28 In addition to pinpointing genes,
and hence proteins and pathways involved in susceptibil-
ity to particular phenotypes, genetic findings can provide
general insights into the sorts of nosological models that
may be most useful in psychiatry.

Simple Models of the Genetic-Biological Relationship
Between Schizophrenia, Bipolar Disorder, and Mixed
(‘‘Schizoaffective’’) Psychoses

The nosological relationships between schizophrenia, bi-
polar disorder, and mixed forms of illness have been the
subject of substantial interest and debate since Kraepelin
proposed his dichotomy.29–39 One simple way of thinking
about the issue is to consider a set of possible etiological
relationships of increasing complexity along a single clin-
ical schizophrenia-bipolar disorder axis (figure 1). Using
this approach, the simplest model is one in which there is
a single disorder in which there may be many genes influ-
encing risk but in which there is no degree of specificity
between etiology (in this case genotype) and phenotype.
We can confidently reject this model on the grounds that
family and twin studies show that there is some degree of
specificity of genetic risk for prototypical schizophrenia
and prototypical bipolar disorder. (It should be obvious
from the discussion to date, but for avoidance of doubt,
that anymodel that invokes only a single psychosis gene40

is incompatible with the large body of data from genetic
epidemiology, and now the molecular genetic data,41–43

and must also be rejected). The next simplest model is
that of 2 disease processes without phenotypic overlap.
This can be confidently rejected on the grounds of the
data from genetic epidemiology and molecular genetics
discussed earlier. The next simplest model is that of 2 dis-
ease processes that have etiological overlap. We do not
regard the weight of evidence as sufficient to confidently
reject this model but note that it is not consistent with the
analyses that show a genetic specificity for phenotypes
with mixed features of schizophrenia and bipolar disor-
der.44–46 The remaining models cannot be rejected at
present. We note that progressively larger datasets will
be necessary to differentiate more complex models.

Mixed Psychoses: ‘‘Schizoaffective Disorder’’ and the
Importance of Recognizing Illness With a Prominent
Mixture of Both Mood and Schizophrenia-Like Features

Mood disturbances are common in schizophrenia, and
psychotic symptoms are common in bipolar disorder.47,48

Nevertheless, although clinical pictures with a mix of
mood and psychotic symptoms are common, perhaps
even the rule, psychiatrists feel constrained to assign
most of them to one or other of the dichotomous catego-
ries that form the basis for our classification. The term

Fig. 1. Models of the Possible Biological-Genetic Relationships
Between Clinical Phenotypes on a 1-Dimensional Schizophrenia-
BipolarDisorderClinical Spectrum.Each circle/ellipse denotes that
a particular set of genes (which index associated proteins and
biological pathways involved in that phenotype—‘‘disease
processes’’) influence a range of clinical phenotypes within that part
of theclinical spectrumandthat furtherdifferentiationof thedisease
process-clinical phenotype relationship is not possible. The models
are presented in order of their complexity from a single psychosis
disease entity without any phenotypic structure through models
with increasing numbers of biologically distinct clinical entities to
a phenotypically structured continuum that represents the limit of
an increasing number of biologically distinct clinical entities.
Current data allow rejection of the first 2 models. The other models
are possible and require testing against empirical data.

484

N. Craddock et al.



‘‘schizoaffective disorder’’ is available for application to
cases with a mix of the clinical features associated with
each prototypical disorder. However, definitions have
varied substantially, and this has impacted on the propor-
tion of cases with severe psychiatric disorder to which this
term is applied in practice.49–51Within the context of neo-
Kraepelinian operational classifications such as theDiag-
nostic and StatisticalManual ofMental Disorders (Fourth
Edition) (DSM-IV)52 and International Classification of
Diseases(ICD), Tenth Revision,53 schizoaffective disorder
has a very narrow interpretation and is used only when
cases cannot be fitted to definitions of schizophrenia or
bipolar disorder. Thus, in clinical practice and the vast
majority of research, the diagnosis is treated as a diagnosis
of exclusion that represents supposedly atypical cases. As
a result, although some excellent work has been under-
taken, cases with prominent mood and psychotic features
have not received the same attention as schizophrenia and
bipolar disorder with respect to research into treatment
and pathogenesis. Indeed, the approach has often been
to regard schizoaffective cases as a ‘‘nuisance’’ and to ei-
ther exclude them fromanalysis or combine themwithone
or other of the dichotomous categories.
This approach to these common mixed or ‘‘schizoaf-

fective-spectrum’’ psychoses (we use this latter term to
refer to a broader group of cases with a mixture of psy-
chotic and affective symptoms than is defined by current
DSM and ICD criteria) cases is highly problematic if such
cases are, in fact, more typical and representative of psy-
chosis than are the dichotomous prototypes and/or actu-
ally reflect the expression of one or more relatively
specific disease processes. Some clinicians and research-
ers have certainly believed that at least some schizoaffec-
tive cases represent distinct clinical entities and have
continued to apply minority diagnostic traditions, such
as ‘‘bouffée délirante’’ (France; eg, Picot54), psychogenic
psychoses (Scandinavia; eg, McCabe and Stromgren55),
and cycloid psychoses (eg, Jabs et al56). Further, the ex-
istence of one or more relatively discrete nosological en-
tities with mixed features is supported by latent class
analyses (eg, Kendler et al,36 Kendler et al,57 McGrath
et al,58 and Sham et al59). Genetic epidemiology supports
a strong genetic component to schizoaffective illness60–65

with similar heritabilities to schizophrenia and bipolar
disorder. Recent analyses of the Wellcome Trust Case
Control Consortium66 bipolar disorder sample have
demonstrated that those bipolar cases meeting research
diagnostic criteria67 for schizoaffective disorder, bipolar
type (a substantially broader, more inclusive definition of
schizoaffective than that in DSM-IV), showed a greater
number of strong genetic signals than did the bipolar I or
bipolar II disorder cases.68Moreover, suggesting a degree
of specificity between pathophysiology and phenotype,
polymorphism within genes encoding c-amino butyric
acid A (GABAA) receptor subunits was associated en
masse with this schizoaffective phenotype, the effect

not being present for cases meeting diagnostic criteria
for either bipolar I disorder or schizophrenia.46 These
findings are consistent with other molecular genetic evi-
dence for the existence of relatively specific genetic sus-
ceptibility for a form of major psychiatric illness that
has features of both bipolar disorder and prominent psy-
chosis.44,45,69,70 This clinical entity merits explicit recog-
nition in order to explore this possibility further.
One of the major criticisms that has been leveled at the

use of schizoaffective disorder as a diagnostic category in
both clinical practice and research is a lack of reliability
and temporal stability.71 However, this is an almost in-
evitable consequence of the overly restrictive nature of
current definitions (figure 2), together with the tendency
of clinicians to make diagnoses cross-sectionally rather
than longitudinally. All clinicians know that the precise
clinical presentation of any individual with psychosis
varies over time. It follows that the clinical picture will
fluctuate across the diagnostic boundaries of any cate-
gory with narrow limits more frequently than a category
with broad limits. Given the very restrictive definition of
the schizoaffective category compared with the much
broader definitions of schizophrenia and mood disorder,
it is inevitable that the latter categories will seem more
reliable and stable.
In summary, if cases with ‘‘schizophrenic’’ and affec-

tive symptoms do indeed represent a group with a partic-
ularly strong or relatively specific genetic loading, then
the neo-Kraepelinian dichotomous approach, with its
narrow definition of schizoaffective disorder, will serve
to impede etiological research. Further, we note that
the imminent revision of official diagnostic classifications
(ie,Diagnostic and StatisticalManual ofMental Disorders
[Fifth Edition] [DSM-V] and International Classification
of Diseases, Eleventh Revision[ICD-11]) may be influ-
enced by the opinions articulated in several recent articles
that the concept of schizoaffective disorder is unreliable
and unhelpful and should be abandoned.72–75 Contrast-
ing with this view, current data suggest that what is
needed is better recognition of such cases. Simply to
abandon the category of schizoaffective disorder might
not be the best way of achieving that goal.

The Need for More Complex Models

Traditionally, most interest in nosological relationships
and clinical spectra of psychoses has focused on the
schizophrenia-bipolar disorder axis. However, even
though they do not appear in current operational diag-
nostic definitions, autistic features have long been pro-
posed as a core feature of schizophrenia.76 Recent
CNV findings discussed earlier provide a strong rationale
for at least considering the validity of a schizophrenia-
autism axis. When considering mood disorders, the
bipolar-unipolar axis is of obvious importance, and we
have already mentioned that variation at CACNA1C is
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associated with risk across bipolar and unipolar mood
disorders. Such axes are clearly a simplification and re-
duce an enormous amount of clinical complexity to a sin-
gle dimension based on high-level clinical entities
(syndromes). In our current state of knowledge, they
are probably useful to include within the set of clinical
measures that are used as starting points for exploring
the biological underpinnings of psychiatric phenotypes.
An example of the type of approach that may be useful
is shown in figure 3 that is based on a descriptive dimen-
sional scale that we developed for research in bipolar
spectrum illness.77 Here, we show just 3 key domains

(or syndromes) of psychopathology: mania, depression,
and psychosis (positive symptoms) that are all well rec-
ognized clinically and receive support from factor anal-
yses of descriptive clinical data in individuals with
functional psychosis.78 More dimensions are, of course,
needed to capture the other important domains of psy-
chopathology (eg, autistic traits, global intellectual func-
tioning,.). A vital part of the iterative process ofworking
toward more biologically valid classification approaches
will be determining which of the descriptive domains/
dimensions are usefully associatedwith variation in biolog-
ical systems. This will then allow subsets (or mappings) of
the domains/dimensions to be selected. One part of the
work needed to make this possible is an increased under-
standing of how networks operate in the brain. Another
is an improvement in understanding of the clinical pheno-
type. As we and others have argued, the development and
application of tools to facilitate careful measurement and
reappraisal of psychopathology, including using dimen-
sional measures of key domains of psychopathology that
cansitalongside theuseofcategories, areurgentlyrequired.
This approach will allow us to work towardmore complex
but realisticmodelsof the relationshipsbetweenpsychiatric
phenotypes and biological systems and will pave the way
toward more biologically valid and, it is to be hoped, clin-
ically useful approaches to classification and diagnosis.

Fig. 2. Simplified Representation of the Clinical Functional
Psychosis Spectrum toDemonstrate theProblems if aClassification
Fails to Facilitate Grouping Together Cases With Similar Clinical
Features and Biological Predisposition. Below the solid double-
headed arrow is a notional representation of a 1-dimensional
spectrum of clinical features from ‘‘prototypical schizophrenia’’ on
the left through ‘‘schizoaffective’’ to ‘‘prototypical mood disorder’’
on the right. Between the 2 sets of coloredboxes,we showdiagnostic
categories and the locations of 5 individuals, A, B, C, X, and Y, on
the clinical spectrum. The lower set of colored boxes correspond to
current Diagnostic and Statistical Manual of Mental Disorders
(Fourth Edition) (DSM-IV) diagnostic concepts; SA designates
DSM-IV schizoaffective disorder. In the upper set of boxes,
diagnostic categories correspond to an alternative scheme in which
the commonly occurring ‘‘middle ground,’’ ‘‘mixed,’’ or ‘‘broad
schizoaffective’’ category is accorded greater status and extends
over a wider part of the middle of the spectrum than does the very
restrictiveDSM-IV definition. Individuals A, B, andC have similar
clinical features but under DSM-IV are assigned to different
categories. Further, individuals X and A are placed in the same
category even though A shares much less in common with X than
with B. (A similar argument holds for B and Y.) Given that there is
evidence to support the existence of some degree of genetic
specificity toward the phenotypes expressed by cases A and B, the
current situation is extremely unhelpful to research and practice. It
can be seen that broadening the concept of ‘‘schizoaffective’’ is one
simple way of improving the appropriate recognition of the
similarity of these cases. Of course, such a ‘‘trichotomy,’’ while an
improvement over the dichotomy, is still associated with the
problems inherent in setting boundaries between categories.
Approaches involvingdimensionalmeasuresmaybepreferable, but
the key conceptual point is facilitating recognition and grouping
together of such cases and making clinicians and researchers
abandon dichotomous thinking.

Fig. 3. Example of a 3-Dimensional Representation of Some Key
Clinical Domains of Functional Psychosis Showing How Current
Diagnostic Categories Are Related to Dimensional Scores. This is
illustrative, and we can expect that more dimensions will be
necessary to capture the biologically relevant clinical variation.
Determining the most useful dimensional measures will be an
iterative process requiring substantial work on both the biological
underpinnings of illness and the measurement of the phenotype
(which will include clinical characteristics as well as measures of
psychological functioning). This simple 3-dimensional
representation is based on 3 dimensions from our descriptive scale,
theBipolarAffectiveDisorderDimensionScale.77 It canbeseenthat
current diagnostic categories map to different parts of the 3-
dimensional space.Thus, all information containedwithin a current
diagnostic category is included, but the approach provides
substantial additional information that provides a better
characterizationof the individual’s illness.BP:bipolardisorder; SA,
BP: schizoaffective disorder, bipolar type; SA, Dep: schizoaffective
disorder, depressive type.
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In order to know what we may expect for psychiatry, it
is useful to consider what has been learned about such
models for nonpsychiatric diseases. There is evidence
from a range of nonpsychiatric diseases for a relationship
between the disease phenotype expressed and the biolog-
ical similarity of the key proteins involved.79,80 In other
words, when disease phenotypes are very similar, the key
proteins associated with expression of those disease phe-
notypes tend to be biologically related, eg, interacting
with each other or otherwise falling within the same or
closely related biological pathways or networks.80 An im-
portant finding is that a relatively small proportion of
proteins are network ‘‘hubs’’ and are involved in many
pathways, whereas most proteins are involved in only
one or a few pathways.79,80 The implication of this
‘‘small-world’’ architecture is that individual proteins,
and pathways, are likely to be functionally related to
many others by way of these hub proteins. We can expect
that the pattern of biological relationships between dis-
ease phenotypes will be similar and that in general there
will be groups of diseases related through a hub protein,
with varying subgroupings of diseases depending upon
proximity of the proteins and pathways involved in their
expression. This model of common disease has, as its nat-
ural consequences, the features of illness with which psy-
chiatrists are so familiar: high levels of pleiotropy leading
to ‘‘comorbidity’’ between different phenotypes (eg,
O’Donovan et al81), overlaps with normality, lack of clar-
ity about whether dimensional rather than categorical
approaches are better, and close interplay of genetic,
environmental, and stochastic factors (because function
and dysfunction of pathways reflect the dynamic re-
sponse to environmental and stochastic change).
There is increasing evidence that the brain’s structural

and functional systems also have features of complex net-
works, such as small-world topology, highly connected
hubs, and modularity, though attempts to apply these
concepts to psychiatric disorders are in their infancy.82

However, it is of interest that a recent analysis of co-oc-
currence of psychiatric and nonpsychiatric diagnoses in
individuals attending a large US hospital demonstrated
positive relationships between schizophrenia, bipolar dis-
order, and autism diagnoses and a strong negative rela-
tionship between bipolar disorder and breast cancer.83

The findings, which need to be replicated and explored
further, were interpreted as reflecting the underlying bi-
ological (genetic) relationships between the phenotypes.
As we have discussed, there is substantial molecular ge-
netic support for relationships between bipolar disorder
and schizophrenia. We have also pointed out that the re-
cent CNV data show that the same CNVsmay predispose
to schizophrenia, autism, and attention deficit/hyperac-
tivity disorder.81 Further, it is known that rare mutations
in the gene CACNA1C, which was implicated by associ-
ation of a common polymorphism with bipolar disorder,
can cause autistic traits.84 Thus, evidence is accumulating

that suggests we should be rethinking the relevance and
implications of the frequent similarities of clinical features
across current diagnostic categories and the common
co-occurrence of diagnostic assignments to individuals.
Further, we have the potential to move toward an under-
standing of the observed common clinical co-occurrence of
psychiatric and nonpsychiatric disease. For example, an eti-
ological relationship between epilepsy and psychosis is
supported by recent CNV studies85 and could in part be
explained by ion channel dysfunction.86 Another important
example is the relationship between mood disorders and
cardiovascular disease including sudden death.87 In part,
this could be related to ion channel dysfunction influencing
both mood regulation and cardiac function.86,88

Implications for DSM-V and ICD-11

There has probably never been a more difficult time to be
revising the descriptive psychiatric classifications to be
used throughout the world. Robust evidence is rapidly
emerging that demonstrate the shortcomings of the cur-
rent approach and the associated conventional diagnostic
categories, but we do not yet have sufficient information
on which to make biologically valid, evidence-based
changes. The medical principle of ‘‘first do no harm’’
is important. Any changes should not make research
or clinical work more difficult or otherwise impede prog-
ress. The real need is to improve attention to clinical
symptoms and course variables and consider the full rich-
ness of the clinical picture within individual patients
rather than persisting in using largely arbitrary diagnostic
‘‘boxes’’ that, though never intended by those who devel-
oped the current approach, are in the minds of many, re-
ified, and act as a major impediment to thinking and
clinical description. For the moment, it would be helpful
to make changes that (a) encourage more detailed clinical
description and characterization, (b) encourage concep-
tualization of psychiatric illness in ways that are consis-
tent with plausible biological models, and (c) put an end
to the simple bipolar disorder-schizophrenia dichotomy.
This latter issue is important both practically and theo-
retically because it will signal the willingness to move to
a more mature approach to the complexity of functional
psychosis. The dichotomous classification approach has
pushed clinicians and researchers away from explicitly
recognizing such cases. Given that they are clinically
common, it is possible that focused study of such cases
may be most productive for understanding the mood-
psychosis axis. A classification sets a tone and provides
a context for both clinical and research thinking.With the
weight of evidence against a dichotomy, what is needed is
a high-level signal that we are finally willing to rethink
psychosis rather than cling to the familiar, simple ideas
handed down by the 19th-century father of psychiatric
nosology. There is evidence (reviewed above) that it
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may be particularly important to recognize illness in
which there is a prominent mix of the clinical features
of both bipolar disorder and schizophrenia. There is
a real danger that the recent calls to abolish the diagnostic
entity of schizoaffective disorder will result in it being
more difficult to recognize schizoaffective-spectrum
cases, just at the time when evidence is accumulating
that such cases might result from specific underlying
pathogenic mechanisms. Careful thought needs to be
given to the best ways of delineating and describing cases
in which prominent mood and psychotic symptoms occur
that recognize the various patterns of temporal relation-
ship that exist in different patients.

Likely Convergence of Approaches to Understanding,
Classifying, and Diagnosing Psychiatric and Nonpsychi-
atric Illness

Throughout its history, psychiatry has grappled with
issues of comorbidity of syndromes, clinical and subclin-
ical spectra, interface with normality, and prominent im-
portance of both genetic and environmental factors and
considered the relative merits of widely differing models
to understand and describe illness, including, eg, categor-
ical or dimensional approaches. For such reasons, and
also in part perpetuating the thinkingofCartesianduality,
‘‘mental’’ illness has often been thought of as qualitatively
distinct from ‘‘physical’’ illness. However, when the emi-
nent British nosologist, Robert Kendell, considered the
question, ‘‘What is the difference between psychiatric
and non-psychiatric illness?,’’ he concluded that there is
no theoretical difference but just the arbitrary practical
issue that psychiatric illness is the specialist domain of
psychiatrists, whereas nonpsychiatric illness is not.89

It is of great interest, therefore, to note that, at the time
when molecular genetics is providing psychiatry with
powerful tools to explore the biological relationships be-
tween different diagnostic entities, those studying non-
psychiatric diseases are discovering that molecular
genetic findings require them to move away from their
traditional understanding and approaches and consider
and embrace many of the complexities with which psychi-
atry is familiar. It seems likely that, over the coming years
and decades, conceptualization, classification, and diag-
nosis will become progressively closer in psychiatry and
other branches of medicine. This is likely to benefit
patients through improved diagnosis and treatment, im-
prove public understanding of psychiatric illness, and
help to reduce stigma. It should also facilitate under-
standing of the common co-occurrence of psychiatric
and nonpsychiatric illness.

Conclusion

Our key message is that we need to prepare ourselves to
move toward more complex and biologically plausible

models than the rather simple clinically driven, biology-
free models that have been the tradition of psychiatry.
Emil Kraepelin based his original 19th-century dichot-

omous distinction of manic depressive insanity and de-
mentia praecox largely on the basis of differing
longitudinal outcome. At that time, there were no effec-
tive treatments, and it was logical to use a simple diag-
nostic approach that had as its modest goal prognostic
validity. However, in the 21st century, it is time to be
more ambitious.
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