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After over 100 years of research without clarifying the aetiology of schizophrenia, a look at the current state of knowledge in
epidemiology, genetics, precursors, psychopathology, and outcome seems worthwhile. The disease concept, created by Kraepelin
and modified by Bleuler, has a varied history. Today, schizophrenia is considered a polygenic disorder with onset in early adulthood,
characterized by irregular psychotic episodes and functional impairment, but incident cases occur at all ages with marked
differences in symptoms and social outcome. Men’s and women’s lifetime risk is nearly the same. At young age, women fall ill
a few years later and less severely than men, men more rarely and less severely later in life. The underlying protective effect of
oestrogen is antagonized by genetic load. The illness course is heterogeneous and depressive mood the most frequent symptom.
Depression and schizophrenia are functionally associated, and affective and nonaffective psychoses do not split neatly. Most social
consequences occur at the prodromal stage. Neither schizophrenia as such nor its main symptom dimensions regularly show
pronounced deterioration over time. Schizophrenia is neither a residual state of a neurodevelopmental disorder nor a progressing
neurodegenerative process. It reflects multifactorial CNS instability, which leads to cognitive deficits and symptom exacerbations.

1. Introduction
For more than a century, there has been research into the
question of what schizophrenia really is. We have developed
an array of fascinating new research techniques and amassed
a wealth of detailed knowledge, but we are still lacking a comprehensive answer to that question. Since its early days, the
disease concept of schizophrenia [1, 2] has undergone several
modifications. The aim of the present article is to describe,
in broad sketches, how the understanding of the disorder has
evolved to what it is now.
Comparable reviews have appeared in great numbers
before, for example, by Tsuang and Faraone [3], Weinberger
and Harrison [4], Andreasen [5] and the series of articles published on the occasion of the founding and the 10th and the
20th anniversaries of the journal “Schizophrenia Research.”
The first of the latter articles, authored by the journal’s
cofounder Wyatt together with Alexander, Egan, and Kirch,
was entitled “Schizophrenia, Just the Facts” and appeared in
1988 [6]. Further articles carrying that title were to follow
[7–11], until the series finally closed with the conclusion
“The current construct. . .is in need of reconceptualization” [12].

The ensuing debate, however, prompted the authors to take a
conservative stance.
“Giving a new name to a common and well known
disease cannot be taken lightly, as it has momentous clinical, legal, societal, connotative and economic implications” [13].
This explains the authors’ reluctance to reform the concept. But there is more into the issue than just finding a new
name, because the fundamentals of the diagnosis itself are
caught in an “intellectual crisis” [14]. We should, therefore,
once more take a look at the disease concept.
In our analysis, we will concentrate on research perspectives [15–20], focusing on the epidemiological and psychopathological aspects involved in the genesis and course of
the disorder and leaving therapy and neurobiological issues
aside.

2. Disease Concept and Diagnosis
In his comprehensive description of the disorder, Emil Kraepelin termed it “dementia praecox” [1]. The Swiss psychiatrist
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Eugen Bleuler changed that name into “schizophrenia” [2],
because the disorder does not have its onset exclusively early
in life, nor does it invariably lead to dementia. Bleuler also
rejected Kraepelin’s natural-scientific disease concept, which
proceeded from “natural disease entities” [21, 22].
Kraepelin’s hope that psychiatric nosology could be
placed on a neurobiological footing is still very much alive
[23]. In the course of the preparations for the revision of
the DSM-IV into the DSM-V, Hyman, prior director of the
NIMH, declared that
“Mental disorders are a diverse group of brain
disorders. The boundary between mental and
neurological disorders is arbitrary” [24].
Growing disillusionment in the run-up to the DSM-V
prompted the NIMH in 2008 to set up a plan to “develop, for
research purposes, new ways of classifying mental disorders”
[25]. The thus initiated RDoC (research domain criteria)
project [25] is looking for a new nosology based on neuroscience and behavioral science rather than descriptive phenomenology. In the face of the reductionism informing this
endeavor, several authors have criticized the neglect of psychopathology and the deviation from the long-standing clinical tradition in the field of schizophrenia [17, 19, 20, 26–28].
Unlike Kraepelin, Eugen Bleuler ushered in psychoanalytic influences, changing the schizophrenia concept in a fundamental way. He identified ambivalence, autism, affective
incongruity, and association disturbances, the “four A’s,” as
“basic symptoms” (Grundsymptome). Delusions and hallucinations, which occur in other disorders, too, he regarded as
resulting from adaptive and defensive reactions, classifying
them as “accessory symptoms.” Bleuler also assumed continuity between psychosis and normality (for a review see
[29]). The continuity hypothesis was to play a key role in the
constitution typology proposed by the German psychiatrist
Kretschmer [30]. He postulated a continuum ranging from
schizophrenic psychosis to schizoid personality and schizothymic character.
The early chasm between Kraepelin’s categorical and
Bleuler’s dimensional diagnostic concepts, boiling down to
the question whether they can be “clearly separated from one
another or from normality” [31, 32], has accompanied the
debate about the schizophrenia concept until the present day.
In the 6th edition of his textbook, Kraepelin [33] introduced a new principle to the nosology of functional psychoses. He distinguished dementia praecox, because of its
tendency to progressive deterioration, from manic-depressive insanity of a benign illness course leading neither to a
defect state nor dementia. Even the misgivings Kraepelin [22]
himself later developed about a clear-cut separability of these
disorders have been unable to fully unhinge the dichotomy
model [34].
In European psychiatry, Jaspers [35] distinguished two
levels of gaining insight in psychiatry: the natural-scientific
level of causal explaining of neurobiological processes and
the psychological level of hermeneutic understanding of
meaningful associations [36–38].
The phenomenology Jaspers developed following the
German philosopher Edmund Husserl (1859–1938) required

a pure perception of conscious phenomena. In psychopathology, that meant getting rid of any kind of personal or theoretical prejudice. A simplified version of that phenomenology, the so-called “descriptive method,” became the standard approach to accessing psychopathological phenomena
worldwide and has remained so until today [35, 38–40].
Jaspers [35] criticized Meynert’s and Wernicke’s theories,
according to which all mental disorders were brain disorders,
as one-sided generalizations, and called them brain mythologies. Kraepelin, who, over the course of his life, kept updating
his theories from growing experience and new evidence, first
regarded mental disorders, which he believed were caused by
known or still unknown neuropathology, as natural disease
entities—similar to Carl von Linnè’s botanical species. Jaspers
criticized Kraepelin’s disease concept, too, because in his
opinion it was biased and lacked an empirical foundation.
In that respect, Kraepelin’s theory was just another brain
mythology. However, in order to be able to classify psychiatric disorders on the basis of precisely defined diagnoses, Kraepelin came up with a system of syndrome-course
units (Syndromverlaufseinheiten) for mental disorders of
unknown aetiology. It was a pragmatic way of defining disease
constructs and related diagnoses. Originally, he regarded
them as a temporary solution, believing that the underlying
neuropathological causes would ultimately be detected. In his
later works (e.g., [22]), however, he modified the theoretical
foundations of his classification system.
Adolf Hitler’s antisemitism forced numerous leading German and Austrian psychiatrists to emigrate. Psychoanalysts
moved primarily to the USA, spreading there Sigmund
Freud’s theory. Wilhelm Mayer-Gross, a colleague of Karl
Jaspers’ at the University of Heidelberg Psychiatric Department, emigrated to Great Britain in 1933. The textbook on
“Clinical Psychiatry” (1954; 2nd edn. 1960, 3rd edn. 1969) [41],
which he coauthored with the psychiatrist Martin Roth and
the geneticist Elliott Slater, introduced Karl Jaspers’ “General
Psychopathology” to British psychiatrists [42].
It was under this influence that John Wing, head of the
Department of Social Psychiatry at the Institute of Psychiatry
in London, and Norman Sartorius, director of the World
Health Organization (WHO) Mental Health Division, laid
the foundation for the WHO’s international studies of schizophrenia. On the initiative of these two men, the “Present
State Examination” (PSE), including CATEGO, an evaluation
programme, was created as a semistandardized instrument
for symptom assessment [43]. The instrument permits symptom assessment in different cultures. The PSE has now been
superseded by the “Schedules for Clinical Assessment in Neuropsychiatry” (SCAN), including the CATEGO-V system, as
a comprehensive tool for assessing and measuring mental illness [44].
The PSE was greatly influenced by “Clinical Psychopathology,” a book authored by Jaspers’ student Kurt Schneider
[45]. In that book, Schneider had attempted to sharpen the
schizophrenia diagnosis by discriminating between symptoms of first and second rank. He regarded the presence
of one or more of the following 11 first-rank symptoms he
had identified purely on the basis of clinical experience as
pathogenomic for schizophrenia [46]: delusional perception,
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audible thoughts, voices arguing or discussing, voices commenting on the patient’s action, thought withdrawal, thought
insertion, thought broadcasting (diffusion of thought), passivity of affect, passivity of impulse, passivity of volition,
and somatic passivity [45, 47]. In contrast, only a multiple
presence of second-rank symptoms would permit a diagnosis
of schizophrenia.
The frequency of first-rank symptoms varies in patients
with schizophrenia. In a review of 13 studies, Fenton et al.
[48] reported it ranging from 24% to 72%. In the WHO determinants of outcome of severe mental disorders (DOSMeD)
study [49], 96% of the probands diagnosed with the PSECATEGO instrument showed one or more symptoms of
first rank. First-rank symptoms have been observed in other
mental disorders, too, particularly frequently in psychotic
depression [50–52].
As the first-rank symptoms included neither negative
symptoms nor any course-related criteria, the schizophrenia
diagnosis became restricted to psychotic illness and, hence,
considerably more narrow in scope. That increased its reliability and benefited transcultural epidemiological studies and
therapy research.
While in the DSM-IV and DSM-IV-TR, used by American psychiatrists, the persistence of just one first-rank symptom for more than a month was sufficient to justify a diagnosis
of schizophrenia, this special significance of these symptoms
has been eliminated in the DSM-V, because it has not been
possible to prove their diagnostic specificity. In the DSM-V,
they are treated just like other positive symptoms.
In the Kraepelinian tradition, Kurt Schneider regarded
symptoms merely as preliminary signs of an as yet undetected
somatic process. He adopted “endogeneity,” coined by Möbius
[53], as a generic term to denote the category of disorders of
unknown biological origin as represented by schizophrenia.
This differed considerably from the broader and less precise
psychodynamic diagnoses in use in the USA.
Over the course of time, the exclusivity of categorical
diagnoses became replaced by an assumption of continuity to normality and to related diagnostic groups [54–56].
Nevertheless, the categorical diagnoses continue to be used
in clinical practice and are maintained in the two international classification systems. Separate categories have been
introduced to denote the intermediate forms of pathology
between schizophrenia and affective psychosis—for example, schizoaffective psychoses—and between psychosis and
normality—for example, schizotypy and schizophreniform
disorder in the International Classification of Diseases, ICD10 [57, 58], and the Diagnostic and Statistical Manual, DSMIV [59, 60]. These intermediate forms have permitted taking
an aspect of continuity into account without having to give
up the categorical nature of the diagnoses.
Several studies have demonstrated the great influence
diagnostic definitions have on the incidence of schizophrenia
(e.g., [61–64]).
In den USA, the birth of a psychodynamic strand of
psychiatry was promoted by Hans Wolfgang Maier (1882–
1945), a Swiss emigrant, and immigrant German psychiatrists, who helped spread psychoanalysis [46]. The differences
to the psychopathology practised in Europe grew increasingly
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visible [65–68]. On the initiative of Zubin [69] and Kramer
[65] (USA), the US-UK Study, a comparison of psychiatric
diagnoses was launched. First, Gurland et al. [70] compared
the diagnoses of patients who had been admitted to the
Institute of Psychiatry in London and to New York State
Psychiatric Institute. The proportion of patients receiving a
diagnosis of schizophrenia was significantly higher in New
York [46, 71]. Then, eight conservative psychiatric interviews
were rated by a group of British and a group of U.S. psychiatrists, and the result was the same [72, 73]: the diagnostic
definition of schizophrenia applied by the U.S. psychiatrists
was considerably broader than that used by their British
colleagues [71, 73].
The “neo-Kraepelinian” transition in North-American
psychiatry fell in the period of the US-UK study [74–80]. In
a paper entitled “Establishment of diagnostic validity in psychiatric illness: its application to schizophrenia,” Robins and
Guze [81] published their critique of the ambiguous psychodynamic method of diagnosing. They introduced a “descriptive” approach to diagnosing psychopathological phenomena.
It was strictly on this descriptive basis that the DSMIII [82] was developed as a classification system. Although
designed to be free of any theory, it, in fact, proceeded from
Kurt Schneider’s conservative view of psychopathology [46,
83] and from Kraepelin’s speculative assumption “that all disorders are brain biological disorders” [84–86]. A few authors,
for example, McHugh and Slavney [87, 88], continued to
defend the plurality of methods professed by Jaspers in his
“General Psychopathology,” but with a modest success [71].
With the introduction of the restrictive diagnosis, the
annual rate of first admissions with a diagnosis of schizophrenia to a university hospital in the USA fell from 25% (𝑁 =
5143) in 1975–1979 to 13% (𝑁 = 5771) in 1981–1985 [67] and
at six North-American psychiatric hospitals from 27% in 1976
to 9% in 1989 [89]. Simultaneously, the figures for diagnoses
from the category of affective disorders rose steeply.

3. Epidemiology
3.1. General Epidemiology. Schizophrenic psychosis, characterized by positive symptoms such as hallucinations, delusions, and thought disorders, is encountered in all ethnic
groups, cultures, political systems, and socioeconomic classes
at frequencies that show only moderate variation when based
on a sufficiently reliable and culture-independent diagnosis
(e.g., PSE-CATEGO).
The WHO has reported annual incidence rates for schizophrenia from different parts of the world. Figure 1 shows the
results from eight study centres for a narrow (CATEGO S+)
and a broad definition of the diagnosis (clinical/CATEGO S,
P, O) for populations aged 15 to 54 years. The age-corrected
rates based on a restrictive diagnosis, which range from 0.07
to 0.14 per 1000 population, and the much higher rates based
on a broad diagnosis, which vary from 0.16 to 0.42 per
1000 population, speak for themselves [46]. The incidence
data on schizophrenia collected in the ECA (Epidemiologic
Catchment Area) Program in the USA by lay interviewers
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however, the number of available mental-hospital beds had
decreased by the same magnitude [104–106]. Demonstrating
that there had been a shift to diagnoses from the affective
spectrum, Kendell et al. [107] called the alleged fall in schizophrenia incidence an artefact.
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Figure 1: Annual incidence of schizophrenia per 100 000 population
aged 15–54 (both sexes) for the broad and restrictive definitions.
Source: [46].

using the DIS (Diagnostic Interview Schedule) [90] yielded
considerably higher age-corrected rates, which ranged from
1.0 to 1.7/1000 [91]. Copeland et al. [92] have shown the
weaknesses of such an approach.
Tandon et al. [9] calculated an annual incidence of 15/
100,000, comparable in size to the WHO rates, a point prevalence of 4.5/1000 and a lifetime risk of 0.7% as—worldwide—modal rates for both sexes across all age groups.
According to McGrath & Murray [93], Messias et al. [94],
and Eaton [95], the incidence of schizophrenia has fallen considerably over time. But changes in incidence rates over
lengthy periods of time are difficult to assess. Fairly comprehensive data would be needed on all new cases based on identical diagnostic definitions from sufficiently large populations
not subject to any dramatic upheavals (e.g., wars). National
psychiatric case registers—such as those in Denmark, Norway, and Sweden—or national health services that keep
records of all persons seeking medical help—such as those in
Finland, Israel, or Australia—are fairly recent creations and in
place only in few countries [46]. For this reason only trends
can be reported, calculated over a maximum of 150 years on
the basis of the case records of individual hospitals serving
defined populations over long periods of time or on data
from other national registers [96–98]. No robust indication
of either an increase or a decrease of any considerable size
has been found [99].
In the early 1980s, some authors [100, 101] thought to
have found signs of a marked increase in the incidence of
schizophrenia occurring with growing civilization after the
mid 19th century. But no reliable data to prove this assumption have yet emerged. In 1990, some British researchers
considered it likely that schizophrenia might be dying out
altogether, because schizophrenia admissions to mental hospitals in England and Wales had fallen by about 50% in the
period from 1965 to 1986 [102, 103]. In that same period,

3.2.1. Geographic, Ecological, and Social Patterns of Distribution of Schizophrenia Incidence. Researchers have long been
hoping to gain insight into the causes underlying schizophrenia and new approaches to its prevention and therapy by
studying ecological and socioeconomic factors associated
with the disorder. The first seminal project in this field was
the “Ecological study of schizophrenia and other psychoses,”
conducted by Faris & Dunham [108–111] and inspired by
the urban sociology influential at that time in the USA
(Earnest W. Burgess, Albion Woodbury-Small). The authors
recorded the residential addresses of all first admissions with
a diagnosis of schizophrenia or manic-depressive disorder
in the period of 1922 to 1934 by means of ecological mapping in the city of Chicago. They found a close relationship between schizophrenia—clustering in almost concentric
circles around the city centre—and the ecological structure of
the city. The prevalence rates for schizophrenia ranged from
362/100,000 population in disorganized areas near the centre
of the city to 55.4/100,000 population in residential areas at
the outskirts. The rates for manic-depressive insanity were
randomly distributed.
Further studies conducted in other large cities in the
USA (e.g., [112–115]) and Europe [116–124] yielded similar
results. Twenty-five years after Faris and Dunham, Levy and
Rowitz [125, 126] again studied the ecological distribution of
schizophrenia in Chicago. They found a concentric pattern of
distribution for readmissions only, while first admissions with
schizophrenia showed a random distribution. Accounting for
this difference were structural changes undertaken in the city,
for example, urban development programmes. In Detroit,
Dunham [115] found a distribution pattern stable for over 20
years and very similar to that revealed by the first Chicago
study. Giggs and Cooper [127] reported a concentric distribution stable over 15 years in the British city of Nottingham.
Changes in the distribution patterns of schizophrenia
were also studied in a fairly large German city (Mannheim)
with a population of about 330,000 in three waves over a
period of 25 years [116, 117, 119, 128]. The result of the first
wave (1965) was almost the same concentric distribution as in
Chicago [116, 128]. The stability of that pattern was confirmed,
more or less, by the second (1975–81) [117] and the third waves
(1989-90) [119]. Smaller changes across municipal districts
were attributable to urban renewal programmes.
Only few investigators have found no excess rates for
first admissions for schizophrenia from the centres of the
cities they have studied: Clausen and Kohn [128–131] in the
USA and Stein [132] and Klusmann and Angermeyer [133] in
Germany.
The explanations offered for the concentric distribution
patterns range from sociogenic hypotheses (e.g., [108, 134–
137]) to behaviour-genetic and economic forces operating

Advances in Psychiatry
through selective mobility (e.g., [111, 138–140]). In the city
of Nottingham, Dauncey et al. [141] found that individuals
with schizophrenia, as a result of their disorder, tended to
remain in neighbourhoods characterized by growing poverty
and a deteriorating quality of housing, while the economically more successful individuals preferred to move to better residential areas. Ödegård [142, 143] demonstrated that
persons later falling ill with schizophrenia showed selective
migration, in both geographic and occupational terms, to
less attractive neighbourhoods and dying occupations, even
before the onset of psychosis.
From fairly early on, research into geographical risk differences has focused on urban-rural differences. Most of these
studies have reported lower incidence rates for schizophrenia
in rural than urban areas, for example, from the USA, the
Netherlands, Ireland, England, and Denmark [118, 143–147].
Using data from the national Danish case register, Mortensen
et al. [120] and Eaton et al. [148] found a relative risk for
developing schizophrenia of 2.4 and 4.2, respectively, for
those born in the capital city (Copenhagen) versus rural
areas. The population attributable risk of schizophrenia was
34.6% for urban birth, whereas the “genetic” population
attributable risk for schizophrenia (at least one first-degree
relative with a history of schizophrenia) was a mere 5.5%
because of the low number of risk gene carriers [120]. When
urbanicity was broken down to five levels [121, 147]: (1)
capital city (Copenhagen), (2) capital suburb, (3) provincial
city, (4) provincial town, and (5) rural area, a dose-response
relationship emerged: the larger the size of population of
the place of birth, the higher the relative risk of falling
ill with schizophrenia (1.0–2.30) [147]. The authors further
demonstrated that, besides the place of birth, also the place
of upbringing played a decisive role [122].
A comparison of the influence of urban and rural environment (Southeast London as an urban area and Nottinghamshire as a rural area) on five-symptom dimensions
showed that, unlike negative, manic, and disorganisation
symptoms, hallucinations (effect size: 0.15) and depression
(effect size 0.21) were significantly more frequent in more
densely populated environments [149]. In the Netherlands,
according to the Netherlands Mental Health Survey and
Incidence Study (NEMESIS), even mentally healthy people
with subclinical psychosis-like symptoms (delusions and
hallucinations) clearly experienced more of them if they had
been brought up in an urban environment (either delusions
or hallucinations or both: 18.6%) compared with individuals
growing up in a rural environment (14.7%) [150].
A recently published nationwide investigation of psychiatric morbidity in Germany [151], based on four levels of
urbanicity defined by population size (<20,000, ≤100,000,
≤500,000, >500,000), showed equal annual prevalence rates
for psychosis in all big cities with a population of <500,000
(levels 1 to 3) (total = 2.6%). In the cities of the highest degree
of urbanicity (>500,000 inhabitants), the rate for psychotic
disorder, at 5.2%, was significantly elevated, compared with
2.5% for the lowest degree of urbanicity. Remarkably, the
prevalence of mood disorders, too, was equally elevated in
the highest category of urbanicity: 13.9% as against 7.8% in
the lowest category [151].
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Unlike the first Chicago study [108], more recent urbanecological and geographical studies have also found comparable distribution patterns for affective psychoses [151, 152] and
major depression [153, 154].
To explain the variation in the risk of schizophrenia in
different living environments, two hypotheses have been proposed: (1) life in big cities is more distressing and, hence, associated with a greater risk for mental illness and (2) individuals with an excess genetic risk for psychosis—for example,
“schizoid” personalities with bonding problems—are more
inclined to leave their families and small neighbourhoods in
search for more independent and anonymous life in the city
[155–159].
The increasing drift of population to urban areas in the
19th and the 20th centuries in the wake of the Industrial
Revolution may have led to a slight overrepresentation of
genetically vulnerable individuals among city-dwellers. The
proportion of individuals with schizophrenia who have firstdegree relatives with a history of schizophrenia has been
found to be slightly elevated in big cities [122, 157, 160]. Van
Os et al. [157, 160] estimate the genetic contribution at 20% to
30%.
It is not quite clear yet whether the contribution of
urbanicity to schizophrenia risk [160, 161] is valid worldwide, because human settlements vary a lot across cultures
[162].
Recently, a new approach was adopted to explain the
causality. Lederbogen et al. [163] proceeded from the assumption that growing up in a city might be associated with a
higher level of stress from early on compared with rural
environments. In a controlled morphological and functional
MRI study, the authors found that current city dwelling was
associated with a significantly increased amygdala activity
compared with living in a rural environment. They write that
“urban upbringing affected the perigenual anterior cingulate
cortex, a key region for regulation of amygdala activity, negative
affect and stress.” The findings were specific both regionally
and behaviourally: none of the other brain structures showed
comparable effects. In a control experiment involving cognitive processing without stress in solving arithmetic tasks,
no such activation of the amygdala region was observed. The
authors presume that vulnerability to social stress associated
with urbanicity is reduced later in life. This approach to
explaining the elevated rates of schizophrenia associated
with urban birth and upbringing is interesting, but it needs
replication.
3.2.2. Schizophrenia and Emigration. Results from the innumerable studies into the risk of schizophrenia in immigrant
populations are not easy to sum up, because the populations
studied and their situations in the countries of immigration
vary a great deal. The reasons for immigration range from
purely economic motives to severe traumatic experiences.
Culturally and economically fairly well-adapted long-term
immigrants differ a lot from recent refugees who have suffered traumatic experiences and losses shortly before leaving
their countries of origin and are still grappling with economic
hardship and acculturation in the host country.
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Ödegård’s study [155] was of paradigmatic importance.
He found a twofold risk for first admission for schizophrenia
among Norwegian immigrants to Minnesota (USA) compared with their Norwegian countrymen. He explained it by
the genetic drift hypothesis. Weiser et al. [164], who compared data for 660,000 adolescents from the Israeli National
Draft Board Register and the Israeli National Hospitalization Psychiatric Case Registry, calculated a surplus rate for
schizophrenia, independent of socioeconomic status, of 60%
for Russian immigrants and of 300% for culturally more
diverse Ethiopian immigrants. Corcoran et al. [165] studied
second-generation immigrants from western Asia and North
Africa as well as Europe and other industrialized countries to
Israel, but could not find a significant increase in their risk for
schizophrenia.
Turkish migrant workers, who had moved from Anatolia/Turkey to Germany for economic reasons, showed
significantly lower incidence rates of schizophrenia, whereas
their spouses and also their children showed rates that were
equally high as those for the population of the host country
[166, 167]. Selection factors were presumed to be the cause:
a positive self-selection of those men courageous enough to
go to work in a foreign country with a foreign culture as
well as a mandatory premigration health screeing at German
diplomatic missions in Turkey.
The highly elevated incidence rates for schizophrenia
among Afro-Caribbean immigrants to Great Britain [168–
176], among Surinamese immigrants to the Netherlands [177–
179] and among mostly Asian and African immigrants to
Denmark [180] and Sweden [181], are outliers. Most of these
immigrants have left their home countries for economic
reasons. Reports of an even more markedly elevated incidence of schizophrenia among second- than first-generation
immigrants [170, 182, 183] make the phenomenon even more
puzzling. The effects have been found to be in part sexspecific: higher rates for women immigrating from Pakistan
and Bangladesh, but not for Indian women. No evidence has
emerged in support of the assumption that immigrants’ lower
socioeconomic status in their home countries would explain
their elevated schizophrenia incidence [184–186].
Studies of the incidence of schizophrenia in the immigrants’ home countries, for example, in Jamaica [187], Barbados [188], Trinidad [189], and Surinam [178, 190], have yielded
rates similar to those of the British or Dutch population.
Evidence has also refused to emerge for the hypotheses
that traumatic childhood experiences, a more frequent substance misuse, or a greater inclination to magical thinking
would explain the elevated rates of schizophrenia in immigrant populations. Social disintegration, social adversity, and
neighbourhood factors have also been proposed [154, 191].
Immigrant groups living as ethnic minorities in neighbourhoods with a predominantly native population tend to have
elevated incidence rates for schizophrenia [192–197]. This also
applies to second-generation immigrants. More research is
needed to fully understand these phenomena.
3.2.3. Reduced Fertility of People with Schizophrenia. Since
the reproductive rates of men and women with schizophrenia
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are consistently lower than those for the population in
general, the incidence of schizophrenia should actually keep
falling from generation to generation [198–210]. The lack of
such intergenerational decline has been explained by a higher
reproductive fitness of the affected persons’ siblings [211–213].
The hypothesis has been proven wrong in large northernEuropean population and birth cohort studies, which have
failed to produce any evidence in support of significantly
higher fertility rates for nonaffected twins or siblings [206,
207, 209].
Modern genetic research helps understand why the
reduced fertility rates do not have any effect on incidence.
Schizophrenia, for the overwhelming part, is transmitted
by genes that account merely for a small share, mostly less
than 1.3%, in the overall risk for the disorder [214]. The
reproductive failure of affected persons is probably negligible
in comparison with the large number of healthy individuals
also carrying those risk genes.

4. Genetics
Schizophrenia is a heterogeneous and complex neuropsychiatric disorder, whose etiology involves both environmental
and genetic factors. In individual cases, the relative contribution of genetic and environmental factors is impossible to
ascertain.
Numerous studies have investigated the role of environmental factors in schizophrenia. Established environmental
risk factors include pre-, peri-, and early postnatal complications [215–217]; viral infections in childhood [218]; childhood
meningitis [219, 220]; being born and growing up in an
urban environment [120–122, 179]; immigrant status [170,
173, 221]; substance misuse; and other determinants of mild
cerebral dysfunction. Other possible, but still contentious,
environmental risk factors are winter birth, prenatal exposure
to influenza epidemics, and maternal malnutrition during the
second trimester of pregnancy. To date, however, research has
failed to identify any environmental factors that increase the
risk of schizophrenia by more than a few percentage points.
Multiple formal genetic studies have demonstrated the
contribution of genetic factors to schizophrenia risk. These
investigations have applied twin (e.g., [222–229]), family (e.g.,
[230–236]), and adoption approaches [237, 238]. Estimated
heritability (i.e., the proportion of variance due to genetic
factors) is around 0.8 [234]. The lifetime schizophrenia risk
of first degree relatives shows a 5–10-fold increase compared to that observed in the general population (lifetime
prevalence 1%). However, although some clinical features of
schizophrenia (e.g., age at onset, disease course, and degree
of impairment) display high familiality (e.g., [239]), the
relatives of individuals with schizophrenia also show elevated
rates of schizoaffective psychosis, bipolar affective disorder,
and major depressive disorder [232, 240, 241]. This indicates
that schizophrenia cannot be conceptualized as a homogeneously-transmitted clinical entity [242].
Over the past decade, advances in genomic technology,
in particular the advent of genome-wide association studies (GWAS), have led to the identification of a substantial
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number of genetic risk variants for schizophrenia [243]. The
number of identified independent risk loci, which is already
above 100 [244], continues to increase. At the time of writing,
research has implicated around 6,000 to 10,000 common
variants in the aetiology of schizophrenia [243]. GWAS have
identified long known candidate genes such as genes with
an involvement in glutamatergic and dopaminergic neurotransmission, thus, providing independent support for the
long-standing hypothesis that these pathways are involved
in schizophrenia development. The most consistently implicated locus is the HLA region. This finding is consistent with
the hypothesis that infectious/immunological mechanisms
underlie a proportion of schizophrenia cases. However, most
of the loci identified in molecular-genetic studies to date are
novel, and these findings will guide further multidisciplinary
research into neuronal pathology.
GWAS are designed to identify common risk variants
with allele frequencies of >1%. They involve the use of
genomic markers, that is, several-hundred-thousand to millions of single nucleotide polymorphisms (SNPs). These
nucleotides are evenly dispersed across the genome, and show
interindividual variation. As in other complex disorders large
samples are necessary to achieve genome-wide significance,
and the most recent GWAS meta-analysis for schizophrenia
involved more than 35,000 patients [244]. Given the large
amount of markers tested, the significance threshold is very
low (5 × 10−8 ), and it has been shown that many more SNPs
not reaching the threshold level contribute to the disorder.
The identified risk SNPs are also quite common in the
general population, and each accounts for only a small proportion (normally below 1.3%) of the risk for schizophrenia
[214].
An approach to refine such association findings is the investigation of genotype-endophenotype correlations. Research
suggests that association with an endophenotype is stronger
than with a heterogeneous entity, such as a categorical
diagnosis [245]. A host of successful reverse genetic studies
have been published, in particular imaging genetic studies,
which explore the correlation between the identified risk
variant and endophenotypes that have been assessed through
neuropsychological and fMRI examination. A review of the
results of these studies is beyond the scope of the present
chapter. However, an example may serve to illustrate the
reverse genetic approach. For the first genome-wide significant variant identified for schizophrenia, that is, in the
gene ZNF804A, an imaging genetic study demonstrated
alterations in the functional coupling of the dorsolateral
prefrontal cortex (DLPFC) across hemispheres in risk-variant
carriers [246]. This finding attracted much attention and led
to the performance of numerous follow-up studies. While
this effect was replicated in subsequent studies, others found
associations with further endophenotpyes [247]. Until they
are replicated, researchers cannot be sure whether the latter indicate pleiotropy (i.e., the phenomenon whereby one
variant causes diverse phenotypic effects) or whether they
represent chance findings. Meanwhile, large international
research consortia merge their GWAS and imaging data,
and these genotype-endophenotype data are made available
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to the public (http://www.brainmapping.org/NITP/images/
Summer2012Slides/ENIGMA-Thompson.pdf), an approach
which will facilitate multidisciplinary research into schizophrenia and other neuropsychiatric disorders.
To optimize exploitation of GWAS data and improve
upon the “single phenotype-single variant” analysis approach,
researchers have developed a range of more sophisticated biostatistical methods. Two examples, both of which examine the
joint effect of SNPs, are (i) polygenic score analysis [248] and
(ii) genome complex trait analysis (GCTA) [249]. Polygenic
score analysis uses sets of top risk, SNPs (above and below the
threshold for genome wide significance), from a “discovery”
GWAS in order to generate risk-scores in individuals from
independent “target” samples. This allows testing whether
individuals with higher risk scores differ from those with
lower risk scores and, if so, in which particular phenotypic
dimensions. The GCTA approach estimates the variance for
a complex trait, as explained by all SNPs. Since it is based
on the assumption of an additive model, GCTA does not
account for gene-gene interactions. The GCTA approach is
used to investigate SNP-based genetic overlap between phenotypes/disorders.
In accordance with the hypothesis that schizophrenia
is a polygenic disorder, the novel biostatistical approaches
have shown that common, yet unidentified, SNPs explain
approximately 30% of the total variation in schizophrenia
susceptibility. These methods have generated a multitude of
other interesting results. These findings include evidence, for
example: (i) a significant enrichment of risk variants in brain
genes; (ii) distribution of the risk variants across the entire
genome [243, 250]; (iii) no major differences between men
and women in the genetic variance for schizophrenia [250];
(iv) a high correlation between schizophrenia and bipolar
disorder, a moderate correlation between schizophrenia and
major depression, and a low correlation between schizophrenia and autism spectrum disorders [251]; and (v) a correlation
in schizophrenia patients between a higher schizophrenia
risk score and a more severe disease course [252]. Furthermore, these approaches have demonstrated that individuals
from the general population with higher schizophrenia risk
scores had lower cognitive abilities and that schizophrenia
patients had higher “poor cognitive performance” scores, as
based on GWAS data on cognitive performance [253].
The heritability estimate from formal genetic studies is
more than twice as high as the variance explained by common
variants. This raises the issue of how the “missing” heritability
can be explained. One possibility is that since the methods do
not consider gene-gene interactions, this approach underestimates the genetic contribution. A further likely possibility
is that many rare variants with moderate-to-large effects still
await identification. The first genome-wide exome sequencing studies have already been published, and this approach
may uncover many more of these rare variants [254].
Some rare variants with larger effects have already been
identified. These are mainly structural variants, so-called
copy number variants (CNVs) (microdeletions and/or duplications of thousands to millions of DNA bases).
Although these are relatively potent risk factors for schizophrenia, they are not specific to schizophrenia; they also
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enhance the risk for other mental disorders, such as autism,
bipolar affective psychosis, major depression, and personality
disorder. Despite being extremely rare, the implicated single
CNVs are found in 4% to 5% of individuals with schizophrenia. Hence, their aggregate contribution to schizophrenia is
substantial [255, 256].
In a recent genetic-epidemiological study [257] investigated 26 CNVs with a reported association with schizophrenia or autism in order to determine whether cognitive deficits
and brain morphological changes were also present in mentally healthy carriers. The investigated variants were relatively
rare. They occurred at frequencies of 0.002% to 0.2% and
showed a combined prevalence of 1.6% in the investigated
population, and some of the CNVs were associated with
reduced fecundity. The authors demonstrated an association
between the investigated CNVs and cognitive test outcomes
that ranked between those for schizophrenia cases and
healthy population controls. Different CNVs were associated
with different cognitive domains. Non-mentally ill carriers
of the 15q11.2 (BP1-BP2) showed a history of dyslexia and
dyscalculia rather than any other discernible cognitive autonomous.
In conclusion, GWAS of schizophrenia have generated
important findings, and these have opened up a diversity of
novel avenues for multidisciplinary research. Experts in the
field are hopeful that increasing biostatistical sophistication,
refinement of neuropsychiatric phenotypes, and the application of convergent approaches (integrating results from
expression, pathway, epigenetic, and animal studies) will
lead to genuine breakthroughs in our understanding of the
molecular-genetic background of this devastating disorder.
Important goals for future schizophrenia research are the
establishment of a verifiable genetic model and the identification of robust biomarkers. The array of results generated
through molecular-genetic research to date thus represents a
complex and intriguing puzzle which still awaits resolution in
order to translate findings to the benefit of patients.

5. From Predisposition to Manifest Illness
5.1. Risk Factors, Precursors, and Precipitants of Psychosis.
Factors at work before the onset of schizophrenia enhance the
risk for it. The most frequent risk factor predisposing for
schizophrenia is genetic in nature, but environmental factors,
too, as discussed above, play a role [93, 94, 258–260]. Such
factors are pre- or perinatal brain injury, mostly due to anoxia
[217, 261], viral childhood encephalitis [218], infant bacterial meningitis [219], and, to a lesser extent, other factors
impacting the development of the central nervous system.
Most of these factors, however, have been found to increase
the risk not only for schizophrenia, but also for other mental
disorders: affective psychosis, autism, intellectual deficits,
neurological symptoms, and epilepsy [217–220, 262, 263].
Probands with a predisposition for schizophrenia, for
example, offspring of women with schizophrenia or carriers
of risk genes [264], have elevated rates of neurointegrative deficits and cognitive [265] and social impairment as
well as an earlier onset of schizophrenia [233, 266–280]. An
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increased genetic vulnerability has frequently been found to
be a precondition for the risk-enhancing effect of environmental factors [93, 281].
Predisposition factors increase the lifetime risk. They
must be distinguished from exogenous precipitants capable
of triggering the onset of manifest episodes. One such precipitant of health-policy relevance is the misuse of cannabis and
other psychoactive substances, for example, amphetamine
combinations [282, 283], cocaine and psychomimetics such
as phencyclidine [284], psilocybine, and LSD. These substances can provoke a short-term intoxication psychosis,
which usually remits as soon as the substance in question is
excreted from the body. But they may also trigger an autonomous course of schizophrenia [285–293]. A long-term use
of cannabis may also have adverse effects, as shown in a
study with the longest observation period yet, 34 years (1973–
2007), in a sample of 50,087 Swedish conscripts with data on
cannabis use at the ages of 18 to 20 years [293]. The authors
identified 357 cases of schizophrenia from in-patient care and
followed them up from 1973 to 2007. Patients with a history
of cannabis use at baseline had a more unfavourable illness
course compared with nonusers in terms of a significantly
higher frequency of both readmissions to hospital and hospital stays lasting for 2 years or more.
5.2. Individual Development from Birth to Psychosis. Progression from birth to psychosis onset has been studied intensively. In two British studies—the National Survey of Health
and Development (NSHD) study (𝑁 = 5362) [294–296]
and the National Child Development Study (NCDS) (𝑁 =
15.398) [297]—persons later developing schizophrenia were
followed up from birth to adult age. The same was done
in the New-Zealand Dunedin Study [217, 298, 299] and the
northern-Finland birth cohort study [262, 263, 300–302].
Compared with controls, the probands in these and comparable studies consistently showed mild developmental delays
in their first years of life [217, 269, 270, 295, 303, 304], mild
deficits in cognitive and social functioning, and minor neuromotor deficits in infancy, childhood, and adolescence [275,
299]. Like genetic vulnerability, these early antecedents also
enhanced the risk for affective and other mental disorders
[305–307].
Studies based on male Swedish adolescent conscripts
(aged 18–20 years) [308, 309] and Israeli conscripts, both male
and female (aged 16-17 years) [310, 311], have identified further risk factors. All inpatient admissions for schizophrenia
during the period of risk were counted on data from the
national psychiatric case registers at 15-year follow-up in the
Swedish study and at 4- to 15-year follow-up in the Israeli
study.
The Swedish conscripts who later developed schizophrenia showed, on average, a slightly lower IQ and a significantly
higher frequency of four behavioural items: “having fewer
than two friends,” “preference for socializing in small groups,”
“feeling more sensitive than others,” and “not having a steady
girlfriend.” 3% of the conscripts who endorsed all four items
went on to develop schizophrenia in the 15-year period [309].
Because these behavioural items were also quite prevalent in
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the same-age Swedish male population who did not develop
schizophrenia, their population-based predictive power was
not very high. In the Israeli study, mild cognitive deficits—
about 0.5 standard deviation—and indicators of social autonoimpairment turned out to predict schizophrenia incidence
[310], but interindividual variance was considerable. There
have also been reports of schizophrenia being associated with
above-average intelligence [263, 312].
A further risk factor for schizophrenia as well as for bipolar disorder, mental retardation and autism spectrum disorder, is a higher paternal age (≥30 years) [313–318], confirmed
in several birth cohort studies, record-linkage analyses, and
large collectives [314, 319]. In a meta-analysis, Miller et al.
[320] estimated a 3.1-fold excess risk up to a paternal age
of 55 years. The factor accounting for this phenomenon is
presumed to be an age-related increase in de novo mutations
in paternal sperm [321]. But a low paternal age (below 18
years), too, seems to increase the risk for schizophrenia in the
offspring [318].
In a recent study, Jaffe et al. [319] studied 371 families
with at least two children, of whom at least one had developed schizophrenia. The authors found that an increase in
schizophrenia risk was associated with a significantly higher
paternal age at the time when the first child was born—a
similar finding had previously been reported by Petersen et al.
[322] on data from the Danish case register. A higher maternal age was associated with a higher rate of pre- and perinatal
complications in the offspring diagnosed with schizophrenia.
This finding slightly weakens the etiological relevance of
paternal de novo mutations.
To sum up, like the genetic risk factors, each of the exogenous factors discussed accounts only for a small share in the
risk for schizophrenia and other mental disorders, such as
affective psychosis, autism, and learning disability.
5.3. Subclinical Symptoms as Precursors of Psychosis. In about
2/3 of cases, transition from mental health to psychosis takes
more than a year. It is characterized by the onset of symptoms
and aberrant behaviour, eventually culminating in the climax
of the first illness episode [323]. Highly acute transitions,
within four weeks or less, are much rarer; in the sample of the
German Age Beginning Course (ABC) Schizophrenia Study
it was the case only in 18% [323].
Isolated subclinical psychosis-like symptoms frequently
occur as precursors at the beginning of the prodromal stage.
Subclinical psychotic-like symptoms (delusions and hallucinations), affective and negative symptoms and signs of
cognitive impairment are also prevalent in individuals without a history of psychotic illness in the general population
[161, 324–328]. In the population-based Netherlands Mental
Health Survey and Incidence Study (NEMESIS) the prevalence of isolated psychotic symptoms in the population aged
18 to 64 years was 4.2% for definite delusions and hallucinations and 17.5% for all such, including uncertain, symptoms
[329, 330]. In the German population-based Early Developmental Stages of Psychopathology (EDSP) study of young
adults (age 14 to 24 years), the prevalence of hallucinations
was 4.6% and that of delusions was 15.7% (definite or probable) [331].
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In a New-Zealand birth cohort study, 25% of the children
who, at age 9 to 11 years, had experienced hallucinatory symptoms had a 16-fold excess risk of developing psychotic illness
by age 26 years [298]. In the Dutch NEMESIS study, 8% of the
adults (aged 18–64 years) who had experienced subclinical
hallucinations developed clinical psychosis within two years,
which corresponded to an excess risk of about 60% compared
with symptom-free controls [161, 332, 333]. In the German
EDSP study, in which probands initially aged 14 to 17 years
were assessed four times over a period of 8.4 years, transitions
to psychosis depended, in a dose-response relationship, on
the persistence of subclinical psychotic symptoms at the
follow-up assessments over the first five years: persistence at
one measurement was associated with an odds ratio (OR) of
1.5, at two measurements with an OR of 5.0 and at all three
measurements with an OR of 9.9 [334].
Multiple subclinical symptoms increase the risk for clinical psychosis: in the Dutch study, 3% of the probands who had
experienced a single psychotic symptom developed clinical
psychosis within two years, whereas 14% of those with two
symptoms and 20% of those with three symptoms did so
[335].
Several studies have addressed the question of how long
the risk of transiting to psychosis persists, after characteristic
subclinical symptoms have manifested themselves [328, 336,
337]. Most studies on the topic have looked at risk periods of
one year [328] and only few studies at periods of two or more
years [336]. In a systematic review of 35 cohort studies with
follow-up periods of up to 20 years, van Os et al. [161] found
that, after the first year, the frequency of transitions decreased
by 10% and after 20 years by a total of 25% (cumulatively). The
overwhelming majority of the subclinical symptoms either
remitted or persisted without progressing to psychosis [161,
325].
The risks associated with the different symptom dimensions of schizophrenia have recently been placed at the centre
of interest. Lyne et al. [338] studied the predictive specificity
of prodromal negative symptoms. The authors found a significant increase in these symptoms after first admission, while
the symptoms of the other dimensions showed no increase.
Other studies have indicated that a decrease or an increase in
subclinical affective symptoms and anxiety at the prodromal
stage in persons also experiencing subclinical hallucinatory
symptoms is associated with a significant decrease or increase
in transitions to clinical psychosis [326, 339, 340]. Obviously,
there is a functional association between the affective and the
psychotic symptom dimension at the prodromal stage.
A different picture emerges when, instead of representative population samples, probands at ultra-high risk for
schizophrenia are studied. Klosterkötter et al. [341, 342],
using the Bonn Scale for the Assessment of Basic Symptoms
(BSABS) [343], assessed the presence of “basic symptoms”
in 160 hospitalized patients suspected of suffering from
schizophrenia and checked their diagnoses in their medical
records at follow-up an average of 9.6 years later. The basic
symptoms yielded correct predictions in 78.1% and falsepositive predictions in 20.6% of the cases. In this study, too,
risk assessment was done fairly close to the timepoint of
maximum risk.

10
As part of the North-American Prodrome Longitudinal
Study (NAPLS) [344], 291 help-seeking persons were identified as high-risk cases by means of an early-recognition
instrument [337]. At follow-up 6 months later 12.7%, at 12
months 21.7% (cumulative), at 18 months 26.8%, and at 24
months 35.3% of the patients had developed a psychosis.
Over the 30-month follow-up period, the transition rate
decelerated continuously by 13%, 9%, 5%, 5%, and 2.7%. No
transitions to psychosis occurred among healthy controls
[337].
The cumulative transition rates calculated in a recent
meta-analysis [345] based on 2502 (clinical) high-risk and
ultra-high-risk [346] individuals from 27 studies from different countries were 18% at 6-month follow-up, 22% at 1 year,
29% at 2 years, 32% at 3 years, and 36% after 3 years [346, 347].
This meta-analysis, however, has considerable weaknesses.
Because the transition rates calculated in the studies included
in the analysis varied a great deal (from 0.09% to 79%), as
did the study populations in size (from 9 to 365 persons) and
the baseline risk status of the probands examined (randomly
selected population cohorts versus inpatient admissions for
suspected schizophrenia), the results should be taken with
caution.
To conclude, the research discussed indicates that a
maximum of transitions occurs quite soon after a high-risk
status has been established and that, with increasing time,
transitions become rarer. In most cases, subclinical psychosislike symptoms either remit fully or continue to persist without further progression.

6. The Clinical Symptoms of Schizophrenia
The three characteristic syndromes of schizophrenia, which,
though in different degrees, manifest themselves in the prodromal phase and sometimes even before that, comprise psychotic or positive symptoms, a variety of negative symptoms,
and a repertoire of subjectively experienced and objectively
identifiable thought disorders. Further symptoms are cognitive disturbances in a stricter sense, disintegrative symptoms,
and affective disturbances, depression in particular—the latter were ignored in the past and sometimes still are today—
and an array of individually heterogeneous forms of aberrant
experiences and behaviours.
Numerous attempts have been made to establish the
empirical symptom structure of schizophrenia [348–354].
Factor-analytical approaches have yielded only partly comparable results, for example, five-factor solutions resembling
the five sections of the Scale for the Assessment of Negative
Symptoms (SANS) [355, 356]. Two- and three-factor solutions, too, have been proposed [354, 357–359]. The threefactor model presented by Liddle and Barnes [348] enjoys
wide acceptance: “reality distortion” is more or less equivalent
to positive symptoms and “psychomotor poverty” to negative
symptoms, whereas “disintegration” includes an overload of
acute and chronic symptoms [360]. A depression factor was
not detected until the assessment tools were expanded to permit screening for other than positive and negative symptoms
[361–366].
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6.1. Negative Symptoms and Cognitive Impairment. The negative symptoms of psychosis reflect deficits in cognitive functioning, in experience of pleasure and interest, in motivation
and engagement in the world [367–369]. A broad definition
like that makes it difficult to distinguish between a negative
syndrome and cognitive deficits, although, according to
Harvey et al. [370], Nuechterlein et al. [371], and Blanchard et
al. [368], they are “separable domains of illness.” According
to Goldberg et al. [372] and Nuechterlein et al. [371], “cognitive factors are core features of schizophrenia” [371]. They
consider schizophrenia a cognitive disorder. Keefe [373] even
suggested including cognitive impairment as a diagnostic criterion for schizophrenia in the DSM-V [374]. The suggestion
triggered a lively debate [375], because comparable cognitive
deficits are also encountered in other mental disorders [274,
376].
A fact common to both syndromes is that despite more
than a century of schizophrenia research there are very few
treatments, if any, that have proven efficacious [377]. Since
both involve functional impairment in course and outcome
[377] and deficits in social cognition play a crucial role in
everyday functioning [371], negative symptoms and cognitive
impairment have been placed at the centre of interest in
therapy research and efforts to develop new treatments,
though without much success yet [371, 378–385].
Cognitive deficits and negative symptoms can be operationally distinguished from one another by neuropsychological tests that measure cognitive functioning. Reduced to a
lack of pleasure and motivation, the negative syndrome can
be ascertained primarily by the observation of behaviour and
by self-rating [367, 369].
Since both phenomena are characterized mainly by
diminution or lack of normal functions and are difficult
to distinguish clearly in phenomenological terms, they are
usually treated as one category in clinical practice, which is a
drawback both to research and therapy trials and to targeted
training measures.
Prevalence rates for negative symptoms ranging from
50% to 90% at the climax of the first episode and at first
admission have been reported [386–389]. With the remission
of the first episode, negative symptoms, too, decrease to rates
varying from 35% to 70% [389–392]. Depending on the initial
diagnosis, some 15% to 40% of patients with schizophrenia
never develop any negative symptoms [393].
It is an established fact that both cognitive deficits and
negative symptoms run a stable course after the first psychotic
episode [274, 371, 378, 382, 394–396].
In the 2010 Australian National Psychosis Survey, which
included all persons ever diagnosed with and treated for
schizophrenia, patients’ mean IQ was, regardless of their
duration of illness, 0.5 standard deviation below that of the
general population [397]. Comparisons of cognitive function
profiles between patients and healthy controls have shown
that only few deficits, that is, impairment in attention, memory, and executive functioning, are clearly attributable to
schizophrenia [354, 377, 398, 399].
Elevated rates of cognitive deficits have also been
observed in first-degree relatives of people with schizophrenia [400–402]. As the population-cohort and the conscript
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studies cited showed, they are measurable already at the
prodromal stage [308, 309, 333, 371, 403, 404]. The birth
cohort studies [273, 299, 301, 302, 391, 394] and the Israeli [311,
404, 405] and the Swedish [308, 309] conscript studies have
demonstrated that minor delays in cognitive development
and/or deficits in academic attainment and verbal skills are
already manifest in childhood and adolescence in individuals
later developing schizophrenia.
No reliable body of evidence has turned up either
from methodologically sound cross-sectional comparisons of
patients at first admission and after long histories of illness or
from longitudinal studies for the notion that cognitive deficits
progress during the illness course [371, 403, 406]. Negative
symptoms clearly increase in prevalence and severity only in
the prodromal phase [323, 407]. In the further course of the
disorder they have been found to increase only in a small
proportion of patients [408, 409].
During the run-up to the revision of the DSM-IV to
DSM-V, it was intensively debated whether cognitive impairment should be included as a diagnostic criterion for schizophrenia [410]. It was decided not to do so, because cognitive deficits have not been found to sufficiently distinguish between schizophrenia and several other “boundary”
disorders. In the course of that revision, the subtypes of
schizophrenia dating back to Kraepelin were removed from
the DSM-V and replaced by empirically founded psychopathological dimensions with cognitive impairment included as
one such dimension [410].
6.1.1. Types of Negative Symptoms. A distinction has been
drawn between primary and secondary negative symptoms
[411]. The secondary negative syndrome [412] has been
explained as representing a corollary of depression, substance
abuse, and side-effects of neuroleptic medications [413, 414].
The primary or “deficit” syndrome has been presumed to
originate in the disease process itself, to be independent of
environmental factors, to have a persistent course, and not
to be amenable to therapy [385, 415]. The deficit syndrome
described by Wing & Brown [416] as secondary impairment
is caused by social and cognitive deprivation during long
hospital stays.
In the long-term illness course, the symptom complexes
of abulia-apathy and anhedonia-asociality have proven to be
the most stable components of the negative syndrome [407,
417, 418].
The increased risk of schizophrenia associated with minor
early brain lesions, the lifelong persistence of cognitive
impairment, and findings from morphological MRI studies
have prompted some authors to conclude that schizophrenia
is a neurodevelopmental disorder [419–423]. According to
Crow [424], the hypothesis applied only to one of the two subtypes of schizophrenia he postulated. Type I, characterized
by positive symptoms, an acute and benign illness course, he
presumed, was attributable to dopamine dysfunction. Type 2,
characterized by negative symptoms, cognitive impairment,
and a poor, often chronic illness course, he saw as a neurodevelopmental disorder exogenously caused by pre- and/or
perinatal brain damage. However, the hypothesis could not be
verified [425].
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6.1.2. The Assessment of Negative Symptoms. The Scale for
the Assessment of Negative Symptoms (SANS), developed by
Andreasen [355], comprises the following five sections:
(1) Affective Flattening or Blunting
(2) Alogia
(3) Avolition-Apathy
(4) Anhedonia-Asociality
(5) Attention.
It is used worldwide for measuring negative symptoms. It
is included in the Positive and Negative Symptom Scale for
Schizophrenia (PANSS) [426], which permits the assessment
of other symptoms, too.
In 2006, a conference at the National Institute of Mental
Health (NIMH) adopted a “Consensus Statement on Negative
Symptoms” [427] and initiated the development of a “nextgeneration negative symptoms scale,” the Clinical Assessment
Instrument for Negative Symptoms (CAINS) [428, 429] as
an NIMH project. The CAINS, now completed, has been
designed to ensure a reliable assessment of negative symptoms. Included in it are the following five domains: asociality,
avolition, anhedonia, blunted affect, and alogia, and, thus,
most of the SANS items.
First trials have been run with satisfactory results. They
have shown “that amotivation and avolition—and, thus, negative symptoms—constitute the core deficits in schizophrenia”
[398]. Conclusive evidence is still lacking that the CAINS
permits more valid measurements of negative symptoms to
replace the SANS.
In rare studies, negative symptoms have been found to
be weakly correlated with positive symptoms. There is no
consistent evidence showing that cognitive impairment and
psychotic symptoms are associated with each other. Psychosis
frequently involves cognitive deficits, but the two symptom
dimensions evolve independently over time [360, 403, 430–
432]. Cognitive deficits are not specific for schizophrenia.
They also occur in other mental disorders, for example, severe
mood disorders [433], and in mild psychoorganic syndromes.

7. The Prodromal Stage of Psychosis
With the aim of creating the preconditions for therapeutic early intervention, Sullivan [434] and Cameron [435]
attempted a systematic analysis of the prodromal stage of
schizophrenia, but with little success. Conrad [436] later
proposed a stage model based on gestaltpsychologie and
Docherty et al. [437] a psychodynamically influenced stage
model of incipient schizophrenia. Neither Docherty et al.’s
nor Conrad’s model has been confirmed on empirical data,
apart from a prepsychotic stage (trema) turning out to be
distinguishable from a psychotic (apopheny) prodromal stage
[350, 438, 439].
An array of studies have recently investigated the prodromal phase of schizophrenia with regard to both the time
involved (course) and its nature (symptoms) (e.g., [323, 327,
341, 342, 350, 440–452]). The first symptoms to appear—apart
from mild cognitive deficits frequently preceding them—are
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mostly depression and anxiety, followed by negative symptoms and, finally, by rapidly accumulating positive symptoms
[323]. The so-called prepsychotic prodrome, from the onset
of the first symptom to the onset of the first psychotic symptom, takes, on average, several years to unfold. In the ABC
Schizophrenia Study, its mean duration was 4.8 years (median
2.3) [323]. A psychotic prodromal stage, counted from the
onset of the first (new) psychotic symptom to the climax of
the first episode, defined by maximum symptom prevalence,
had a mean duration of 1.1 years (median 0.6 years) and, when
the 0.2 months until first admission were included, a total
duration of 1.3 years (median 0.8 years) [323].
Type and temporal sequence of prodromal symptom
manifestation are very similar in major depressive disorder
and schizophrenia. The two disorders become diagnostically
distinguishable only with the onset of and a steep increase
in psychotic symptoms in the cases transiting to psychosis
[453].
This finding has theoretical implications for the disease
concept of schizophrenia. It is conceivable to assume a preformed sequence of the two syndromes, in which the affective
syndrome represents the expression of milder neural dysfunction and the psychotic syndrome considerably more
severe dysfunction [60, 453].
Prodromal depression has consequences. Patients experiencing prodromal depression develop more positive and
depressive symptoms in the first psychotic episode, but this
excess symptomatology soon levels off in the further (1to 2-year) illness course [444]. Patients without prodromal
depression tend to develop significantly more negative symptoms, almost exclusively affective blunting, in the first episode
and medium-term (5-year) course, [444]. The reason could
be reduced emotional responsiveness either caused by the
disorder or representing a personality trait.
The duration of untreated psychosis (DUP) [454, 455] has
turned out be a predictor of the illness course. A lengthy DUP
is associated with a more severe first episode, with a greater
amount of adverse social consequences, more inpatient days
and higher costs, and so forth [440, 454–461]. Whether it
is also associated with a greater number of relapses, as presumed by Altamura et al. [462], is not yet clear. More longitudinal studies on the topic are needed.
An extended duration of untreated illness (DUI), characterized primarily by depressive and negative symptoms
and functional impairment, is mainly associated with more
negative symptoms and social impairment in the further
illness course [461].
DUP and DUI are determined by the availability of mental health services and by patients’ help-seeking behaviour
[459, 463]. Cognitive deficits, which can be ascertained by
neuropsychological tests, are independent of the prodromal
symptoms of psychosis and, thus, not affected by DUP [464].
Some of these findings lie behind the speculative theory
that psychotic symptoms might exert a toxic impact on the
brain and that that effect can be warded off by antipsychotic
medication, for example, olanzapine, if administered early
enough [465–469]. The toxicity hypothesis has not been
confirmed, but the insight is still prevailing that early intervention is worthwhile pursuing.
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Given the chances offered by early intervention to
benignly influence the onset and course of schizophrenia, the
idea was entertained during the revision of the DSM-IV to
include an “attenuated psychosis syndrome” as an indicator of
the schizophrenia prodrome in the diagnosis of schizophrenia in Section 1 of the DSM-V [470]. After an intensive
discussion, the idea was dismissed because of the fairly low
rates of transition to psychosis, the high risk of transition to
other types of mental disorder, and the fairly high rates of
remission. Instead, attenuated psychosis syndrome has been
integrated as a diagnostic category in Section 3 (Appendix) of
the DSM-V [471].
7.1. Early Intervention. Early intervention at the psychotic
prodromal stage should be targeted not only at the persisting prepsychotic symptoms, but also at functional impairment and newly appearing positive symptoms. Most earlyintervention trials [442, 472–477] have tested combinations
of psychological treatment, mostly cognitive behavioural
therapy [478–483], and a low-dose neuroleptic medication
[474, 475]. Compared with controls, significantly fewer
probands have been found to transit to full-blown psychosis
over one or two years. Psychological intervention without
neuroleptic medication, tested on high-risk probands, has
also turned out to be effective in significantly postponing
transition to psychosis [479, 484].

8. Schizophrenia and Depression
In a review of literature, Bartels & Drake [485] reported prevalence rates for depressive symptoms in manifest schizophrenia ranging from 20% to 70%. According to another review,
the rates vary from 6% to 75% [486]. Reasons for the great
discrepancy are differences in study designs, for example,
whether single depressive symptoms, syndromes, or diagnoses are used for calculating point or period prevalences.
As mentioned, Emil Kraepelin himself ultimately came to
question the validity of the dichotomy hypothesis [22]. And
indeed there is reason for doubt. Kendell and Brockington
[54] showed that continuity exists and no “point of rarity” can
be found between schizophrenia and mood disorders at the
symptom level. Anxiety, depressive mood, and excessive worrying are the most frequent initial symptoms in schizophrenic
psychosis [450, 453]. In the ABC Schizophrenia study, around
85% of the probands experienced one or more episodes of
depressive mood for at least two weeks [453, 487]. Furthermore, depressive mood is the most frequent symptom in the
entire course of schizophrenia [453, 487].

9. The Influence of Age and Sex on
Symptom Manifestation
9.1. Sex Difference in Age at Onset. Schizophrenia, as based on
the ICD-10 or DSM-IV diagnosis, manifests itself primarily
in adolescence and at early adult age. Kraepelin had already
observed an age difference of several years between men and
women at first admission for dementia praecox [488, 489].
This also applies to age at first-ever onset, as confirmed in
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Figure 2: Age distribution of schizophrenia onsets of a broad diagnostic definition (ICD-9: 295, 297, 298.3, 298.4) for men and women.
Source: [494].

numerous studies [490–492] and described by Castle [493]
as “universally accepted.”
In the ABC study sample of patients with first-ever admission with schizophrenia of either a broad or restricted diagnostic definition (ICD-9), the patients were compared with
age- and sex-matched healthy controls from the same catchment area—male patients showed a peak of illness onsets at
age 15 to 24 years and, hence, earlier than female patients did
[494]. After that peak the rates fell to a low plateau. The first
peak of female onsets was lower and occurred somewhat later,
at age 15 to 29 years. After a decline similar to that in the male
rates, a second peak, narrower and lower than the first one,
occurred at age 45 to 49 years, again followed by a decline
[494] (Figure 2).
The mean age difference, calculated both for a restricted
and broad diagnosis, was 3 to 4 years [323, 495]. Data from the
national Danish case register, analysed using the same study
design, yielded almost identical values, thus, confirming the
finding [495, 496].
A recent meta-analysis looked into the sex difference on
the basis of 46 studies published in English-language journals
between 1987 and 2009 [497]. The definitions of onset used in
the studies differed. The diagnoses were based on the ICD9 and its later versions or the DSM-III and its later versions. The age differences found were considerably smaller:
women’s mean age was 1.63 years higher at first-ever sign of
schizophrenia, 1.48 years higher at first psychotic symptom,
1.22 years higher at first contact, and 1.07 years higher at
first admission to inpatient care. The DSM-based diagnoses
yielded slightly higher age differences compared to the ICD
diagnoses. The age difference attained significance only in
developed countries, whereas in developing (Asian) countries
women’s age at first admission was 1.54 lower than men’s.
This deviating result concerning a “universally accepted”
phenomenon requires a closer look. And indeed the metaanalysis has weaknesses. Because of the small number of studies included, single values from developing countries have

influenced the means: for example, the study conducted by
Gangadhar et al. [498] in India—published only as a short
communication—reported a 4.2-year higher mean age for
men. The study was based on the case records of two
samples (𝑁 = 70 each) admitted with a clinical diagnosis of schizophrenia to the Department of Psychiatry of
the National Institute of Mental Health and Neuroscience
(NIMHANS) in Bangalore. One sample came from the Indian
state of Karnataka and the other from the southern Indian
state of Kerala. In a previous study [499] from the same institute, coauthored by Gangadhar, such a design was described
as a “limited approach.” Gangadhar et al. do not tell why
patients from two different states were admitted for inpatient
care at the Bangalore institute. Unlike the Karnataka sample
with a sex difference of 4.2 years in age of onset, the Kerala
sample did not show any significant difference. The number of probands (32 women and 38 men from the state of
Karnataka), on the basis of which the means were calculated,
was unusually small to ensure valid results across the total age
range.
The previous study [499] avoided some of the weaknesses
of the Gangadhar study. 100 male and 100 female patients with
a DSM-IV diagnosis of schizophrenia consecutively admitted
to a hospital were examined individually. Whether the sample
was representative of the population is not quite clear. In
about half the sample, patients’ date of birth was not officially
documented, so it had to be estimated. This was probably the
case in Ghangadhar’s study, too, but was not mentioned by
the authors. Murthy et al. [499] could not find any significant
age difference between male and female patients.
The study by Stöber et al. [500], also included in the metaanaylsis, is questionable, too. It focused only on two rare syndromes, systematic catatonia and periodic catatonia, using
the internationally little known classification by Leonhard
[501]. Age at onset was lower for males in one group and
higher in the other compared with females.
These examples suffice to illustrate the quality of the
meta-analysis by Eranti et al. [497].
Good epidemiological studies looking into age at onset of
schizophrenia in developing countries are rare and difficult to
conduct for various reasons. The WHO 10-country study covering the same age range (15 to 54 years) and using cultureindependent techniques of measuring symptoms reported
a higher age of onset for women from all the three developing countries participating: Columbia (Cali): 3.0, Nigeria
(Ibadan): 2.9, India (Agra): 0.4, (Chandigarh): 1.0 years [49,
502].
The finding that women are several years older than men
at the onset of the first symptom of schizophrenia, at the onset
of the first positive symptom and also at first admission in
countries with well-developed mental-health care systems,
has been confirmed in numerous studies and included in
the ICD-10 [502, 503]: “This gender difference is currently
assumed to be among the few robust, well replicated findings
in the entire field of schizophrenia research” [504, p.171]. It
cannot be explained by men’s higher mortality or shorter lifeexpectancy [505].
Since social hypotheses have failed to explain this sexdifference [496, 505], biological explanations have been
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sought: women’s second peak of onsets at menopausal age
(cf. Figure 2) makes one think of the age curve of oestrogen
secretion. Animal experiments have shown that oestrogen
applications are capable of attenuating dopaminergic behaviour by downregulating D2 -receptor sensitivity [506, 507].
Testosterone has no such effect [506].
It must be assumed that oestrogen secretion downregulates D2 receptor function at young age [508–514]. As a
consequence, either the onset of schizophrenia is delayed or
the disorder produces less severe symptoms in part of the
women at risk for developing the disorder. With diminishing
oestrogen secretion in menopause, some of the at-risk women
finally fall ill, thus, producing the second peak of onsets
[506, 507, 515]. The oestrogen hypothesis has been confirmed
in studies demonstrating the efficacy of adjunctive oestrogen
treatment in patients with schizophrenia [516–518].
The sex difference in age of onset has turned out to be
smaller or nonexistent in twins and siblings with schizophrenia [519–522]. Hence, it has been presumed that the riskreducing hormonal effect of oestrogen might be antagonized
by a risk-increasing effect of genetic vulnerability [60, 522].
The hypothesis was confirmed in the ABC Schizophrenia
Study, in which first-onset patients with schizophrenia and
equally affected first-degree relatives were compared with
patients without familial schizophrenia [60, 522].
9.2. Late-Onset Psychosis. As schizophrenia is regarded primarily as a disorder of the first half of life, the upper age limits
are remarkably low in several diagnostic classification systems: 40 years in the Research Diagnostic Criteria [523], 45
years in the Feighner criteria [74] and the DSM-III [82]. As a
result, schizophrenias manifesting themselves at higher ages
have been neglected in most large-scale incidence studies.
The few studies covering the entire age range have revealed
that new cases, mainly based on the schizophrenia spectrum
diagnoses, occur at considerable frequencies at higher age,
too [494, 524, 525]. The main symptoms presented by these
late-onset cases are the first-rank symptoms defined by
Schneider.
In the first half of the life span, incident cases tend to be
more frequent and more severe in men than women [526].
Beyond age 60 years, however, there is a “massive female preponderance in very-late schizophrenia (late paraphrenia, usually with an onset after the age of 60)” [527], a fact often
ignored.
At ages after 60 years, incident schizophrenia is associated
with more severe symptoms in women than men [493, 528–
531]. In practice, patients with late-onset psychoses are often
given a diagnosis of late paraphrenia [532–534] or of a similar
disorder rather than schizophrenia. This leaves one wondering whether the symptoms of schizophrenia might vary
with age, especially since paranoid symptoms tend to be very
prevalent in old age [531, 532, 534].
A comparison of the most frequent syndromes across 5year age groups over the entire age range in a sample of consecutive first admissions for schizophrenia spectrum disorder
(ICD-9) from a catchment area in Germany (𝑁 = 1109)
revealed that most of the syndromes studied showed no
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significant age differences [531, 535]. There were only two
exceptions: paranoid and systematized delusions in incident
schizophrenia showed linear and significant increases with
age: delusions of persecution from ≤10% (for males and
females) at young age to over 20% (males) and over 45%
(females) at age 75+; systematized delusions from just over
30% (for males and females) to 65% (females) and 50%
(males) in old age. The age-related rates for patients presenting incoherence of thought and disorders of self sank
almost inversely from maximum values of just over 30%
(females) and 55% (males) for the former to below 10% (both
sexes) in old age and from just over 45% (both sexes) for the
latter to about 20% (females) and almost zero (males) [531,
535]. These significant inverse trends could not be explained
by an age-related decrease in the influence of genetic and
environmental risk factors.
The authors proposed a heuristic explanation [60, 531]:
the onset of psychosis at a very early age interferes with
basic mental functions, causing severe anxiety, inappropriate
affect, thought disorder, and a disordered sense of self and
perception of the world [536–538]. At an early age, when the
developing brain and personality are still malleable, psychosis
onset can easily cause severe mental disturbance. At an
advanced age, when psychological reaction patterns have
grown stable over the course of life, basic mental functions
are not easily disturbed and severe psychotic disintegration
is, thus, less likely to occur. Both brain and personality have
developed defense mechanisms protecting them against the
destructive influences of the disease process. Rather than
mental disintegration, elderly persons develop paranoid and
systematized delusions as a rational way of coping with neural
dysfunction [539].
9.3. Early Social Course. The early social course, too, depends
on age. Social consequences become manifest primarily in the
prodromal phase and early illness course. The peak of illness
onsets falls in the period of life in which major socioeconomic
development takes place. Equal proportions of high-risk
individuals and controls, in the mean, are capable of finishing
basic school education, but the former frequently drop out of
lengthy further education, for example, university. In terms
of marriage, patients do not differ from controls at illness
onset, but they fall behind their healthy peers during the
prodromal phase. This also applies to their occupational
career (e.g., having a regular job and earning one’s living)
[526]. Due to their lower age at illness onset, male patients
suffer a greater number of and more pronounced social deficits at illness onset compared with women.
Men’s more unfavourable socioeconomic starting conditions at illness onset—despite a stable course of the core
symptoms—are the reason for their more unfavourable
medium-term social course. Another factor influencing the
social course—mediated by therapy adherence and coping
behaviour—is the adverse social behaviour exhibited by
young men falling ill with schizophrenia: self-neglect, lack
of hygiene, lack of interest in finding or keeping a job,
and lack of interest in leisure activities and social contacts
[540]. In contrast, women with schizophrenia tend to exhibit
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Table 1: Five selected (older) European studies on the long-term outcome of schizophrenia.
Author(s)
Bleuler 1972/Zurich [555]
Hinterhuber 1973/Innsbruck [556]

𝑁

Sample

Length of illness up to
follow-up

208
157

First-/readmitted patients treated by the author
First admissions

>20 years
30–40 years
Ø 37 years
(Range 10–65)
Ø 22 years
(Range 9–59)
Ø 25 years
(Range 10–50)

Ciompi and Müller 1976/Lausanne [557] 289

First admissions

Huber et al. 1979/Bonn [558]

502

First-/readmissions

Marneros et al. 1991/Cologne [554]

148

First admissions

Outcome
Good Poor
20%
29%

24%
31%

27%

27%

22%

35%

7%

42%

Source: [559], modified.

socially positive behaviour, for example, over-adaptiveness
and conformity [526].
All these conclusions apply only to the age range studied
(12 to 59 years) [526]. The situation is different after 60 years
of age when working life comes to an end and certain risk
factors and the living conditions change. Males’ adverse social
behaviour becomes less frequent at later age. In countries with
well-developed social safety nets, pension systems guarantee the socioeconomic status of the elderly. Long-standing
partnerships tend to reduce losses in this domain. A stable
matrix of psychological reaction patterns reduces the risk
of extremely severe symptoms appearing at illness onset. As
a consequence, the risk of experiencing adverse effects in
the socioeconomic and personal domains is also reduced.
Although the features of mental disintegration and social
deterioration are lacking, late-onset psychoses must be classified as part of the disease construct currently called schizophrenia.

10. Course and Outcome of
Full-Blown Disorder
Unlike in the prodromal phase, it is the treated rather than
the natural course of schizophrenia that can be studied after
first admission, because it would be unethical to withhold
treatment for research purposes.
Like incidence and prevalence, the results of followup studies, too, depend on the underlying diagnosis. The
requirement for a diagnosis of schizophrenia according to
the DSM-III to -V that functional impairment has persisted
for at least six months and positive symptoms for at least
four weeks prior to initial assessment yields an excess of poor
illness courses. In contrast, the criteria of the ICD-9 and -10
(four weeks of symptoms without an indication of functional
impairment) lead to a selection of more acute and benign
illness courses. This has prognostic implications for course
and outcome.
In studies proceeding from population-based cohorts
of first-episode cases of ICD-9 or -10 schizophrenia, the
psychotic symptom dimension, as based on mean scores for
males and females, displays neither significant deterioration
nor significant amelioration over the medium-term course

(5 years or so) following the remission of the first episode
[60, 444].
There is an important distinction to make between outcome studies and longitudinal studies. Outcome studies compare findings between an initial and a follow-up assessment
(pre-post comparisons). The illness course between these
timepoints has to be reconstructed: the longer the period
in question, the higher the risk of misinterpretation. More
assessments done over the period covered yield a more realistic picture of the illness course [392].
According to the results of a wealth of longitudinal studies, the proportions of patients with a good outcome vary
from 0 to 68% [392, 541–553]. Reasons for this variation are
differences in the definitions of good/poor outcome, in the
inclusion criteria of the cohorts studied, for example, first
admissions versus hospitalized patients in general, and in the
lengths of illness [546]. Allardyce & van Os [333] have listed
the possible confounders and biases involved.
In the 1970s, a few European longitudinal studies covering histories of illness of 20 years or more were published (Table 1). Although the information provided on the
inclusion criteria, histories of illness (20 to 40 years), and
the assessment and evaluation methods used was in part
incomplete or lacking and these parameters varied a lot across
the studies, the simple outcome rates were fairly similar in
size, except for the study listed at the bottom of Table 1 [554].
These surprisingly favourable results attracted a lot of interest
in the USA, especially since they fell in the period when
convergence to European diagnostic definitions was under
way in the USA [72, 73, 77].
Examples of more recent longitudinal investigations are
the long-term follow-ups of samples from the former WHO
schizophrenia studies: ISoS [549–551, 560–562] and DOSMeD
[49, 563, 564]. The DOSMeD Study reported higher proportions of acute psychosis showing rapid remissions in developing countries compared with industrialized countries. This
transcultural difference has not yet been explained conclusively despite several attempts.
Two recent longitudinal studies from a high-income
country (Germany) are worth mentioning: the one assessed
first-admission patients with schizophrenia (Schneiderian
first-rank symptoms) in age range 15 to 44 years at nine crosssections (𝑁 = 70 initial; 𝑁 = 51 follow-up) over a period
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of 15.6 years [548–550], the other was a population-based
study of a sample of first-episode patients with schizophrenia
(ICD-9) (𝑁 = 232) aged 12 to 59 years—including healthy
individuals and patients diagnosed with moderately severe
or major depression as controls matched for age and sex—
from illness onset to final follow-up an average of 12.3 years
after first admission [60, 388, 396]. Seven cross-sectional
assessments were done with half of the sample (𝑛 = 115)
and only one follow-up assessment was conducted with the
rest (𝑛 = 117). Both studies showed that, compared with
healthy controls, the majority of patients with schizophrenia
are considerably worse off in socioeconomic terms after a 12year history of illness: for example, 33% of the patients had a
regular job compared with 70% of the healthy controls from
the same catchment area [396]. But, as already mentioned, the
bulk of social impairment is suffered in the prodromal phase.
At final follow-up, sex differences were visible in patients’
marital status and living situation: fewer female patients were
living alone, as had been the case at first admission. More
female than male patients were married, but their number
was lower than that for married healthy controls. Both male
and female patients showed a high rate of divorce, but it was
almost exclusively female patients that had remarried after
illness onset. Large proportions of male patients, but very few
women with schizophrenia, were living in residential homes
or supervised apartments [396].
More or less similar results have been reported from the
follow-up assessments of samples from the WHO longitudinal studies of schizophrenia, comparable in their methods
and designs—done, besides in Mannheim (Germany) [548–
550], in Nottingham (UK) [564], and in Groningen (NL)
[562].
Both the medium and the long-term course of schizophrenia are influenced by age. Illness onset in youth and
adolescence is associated with social stagnation rather than
social decline, because illness at this early age impedes typical
social ascent. Late-onset illness, after a long period of life
lived in health, usually permits patients to experience normal
social ascent. This is why these patients tend to suffer considerable social decline. Patients with illness onset at an intermediate age occupy an intermediate position between these
two groups [396]. In sum, the risk of social decline is first
and foremost determined by patients’ social status at illness
onset.
Modal values for the overall course of schizophrenia that
would be valid worldwide are impossible to calculate due
to the heterogeneity of sociocultural environments, due to
differences in the proportions of acute, rapidly remitting cases
and due to the variation in the quality of the studies on the
topic. This has not deterred Allardyce and van Os [333] from
estimating good outcome at 42%, intermediate outcome at
35%, and poor outcome at 27% on the basis of a review of
37 studies published between 1966 and 2003 [565].
A finding that has implications for our understanding of
schizophrenia is the missing or only modest deterioration
in both the symptom-related and social course, as based on
mean values, in the period starting some time after the remission of the first episode (on average about 2 years), while
individual illness courses vary a lot. The way Kraepelin
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understood the disease concept, that is, as a progressive
process leading to increasing deficits, is applicable only to a
tiny proportion of cases.
Typical of the symptom-related course of schizophrenia
are irregular relapse episodes with intervals occurring in
between with only few, if any, symptoms present [388, 391].
The number of episodes depends on their definition.
To ensure comparability of the results, the authors of
the ABC Schizophrenia Study [60, 388, 391] right censored
history of illness (mean 12.3 years) by the earliest follow-up
assessment of a patient (11.2 years after initial assessment)
on the basis of IRAOS data (Interview for the Retrospective
Assessment of the Onset and Course of Schizophrenia and
Other Psychoses) [566, 567]. To compensate for this errorprone approach, a subsample (𝑛 = 130) of the initial sample
(𝑁 = 232) was assessed at seven cross sections using another
instrument (PSE-CATEGO). Over the period of 134 months,
the authors counted a total of 333 psychotic relapse episodes,
operationalized by an at least 14-day period of increasing
symptoms between two at least 4-week intervals of decreasing
symptoms. The fact that the number of episodes varied from
0 to 29 with a mean of three per patient reflects the heterogeneity of the illness course [388, 396].
Besides the psychotic relapse episodes, a total of 73
(=18%) purely depressive episodes without psychotic symptoms were counted [388, 391, 487]. Depressive relapse episodes free of psychotic symptoms in patients with schizophrenia were also found by Jablensky [568] in 16% of a
cohort of the WHO 10-country study over a period of two
years and by Bressan et al. [569] in an identical proportion
of a cohort of first-admission patients prospectively studied
over 1.5 years (as based on the DSM-IV definition of major
depressive episodes).
10.1. Types of Illness Course. The great variation observed in
the illness courses was one of the reasons why attempts have
been made to identify simple course types that would be of
prognostic relevance in clinical practice.
Harding [570] compared longitudinal studies, two from
Switzerland and one from the USA, on the basis of eight
course types. We have added in that comparison another US
study and a WHO study. The criteria Harding used for defining the course types and estimating the proportions of
patients exhibiting them are not precise enough, so the results
are not really comparable (Figure 3).
For this reason, British authors [572] limited the number
of course types to four and defined them by simple criteria—
number of episodes, presence of functional impairment, and
persistence of versus increase in symptoms and impairment
(Figure 4). Simple models like this are more useful in clinical
practice.
As stated, individual illness courses differ a great deal.
Around 20% of persons affected experience only one psychotic episode without further relapses and any discernible
social consequences [392]. In a small proportion—about
equal in size—the disorder has a progressive course sometimes leading to need for residential care.
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5
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Moderate/severe

Moderate/
severe

Recovery/mild

Recovery/mild

Moderate/severe

Moderate/severe

Recovery/mild

1Incidence studies only

Lausanne study: Ciompi and Muller [557]
Burghölzli study: Bleuler [555]
Vermont study: Harding et al. [543, 544]
Chicago study: Marengo et al. [553]
ISoS study: Harrison et al. [564]

Figure 3: Course types in schizophrenia. On the right, each of the five columns represents a study. The numbers indicate the percentage of
patients with the course type depicted on the left; for example, 7% of the patients in the Vermont Study demonstrated an acute onset, an
undulating course, and a recovered/mild end state (type 1), in contrast to the ISoS Study, where 29.4% of the patients belong to this course
type. Based on [570] data from the Chicago and the ISoS study were added by the authors. Source: [571].

11. Reduced Life-Expectancy
The life-expectancy of patients with schizophrenia is considerably reduced compared with that of general populations
[392, 573]. The figures vary. A meta-analysis of 37 studies
calculated a median standard mortality rate of 2.6 for individuals with schizophrenia [574]. It means that the risk of
dying in the following year is 2.6 times higher for people

with schizophrenia than for the population in general. Brown
et al. [575] found a two to three times higher mortality risk
for people with schizophrenia in Southampton/UK. According to Seeman [576], the life-expectancy of persons with
schizophrenia was 61 years compared with 76 years for the
general population. Controlling for age, Colton and Manderscheid [577] found a median of lost years of life varying from
25 to 30 years in several US states, a surprisingly high figure.
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22%

One episode only —
no impairment

35%

Several episodes
with no or minimal
impairment

8%

38%

Impairment after the
first episode with
subsequent
exacerbation
and no return to normality
Impairment increasing
with each of several
episodes and
no return to normality

Figure 4: Graded course of illness in first-admission patients with
schizophrenia as indicated by episodes of illness, symptomatology,
and social impairment at assessment during 5 years (𝑁 = 49).
Source: [572], modified.

A direct comparison of age at death for persons with
schizophrenia on data from the national psychiatric case
register in Denmark and for the Danish general population
revealed considerable differences [578]. Men with schizophrenia had a mean of 18.7 years and women had a mean of
16.3 years shorter lives than their peers in the general population. An excess mortality risk for patients with schizophrenia
can, thus, be regarded as established.
11.1. The Causes of Premature Death. Schizophrenia as such
is not a deadly disease. Only the extremely severe subtype of
“pernicious catatonia” can lead to death as a result of severe
cardiovascular crises and electrolyte disorders. Nowadays,
when the risk of death can be successfully warded off by
timely recognition and appropriate treatment, it is nearly
exclusively from countries with inadequate health care systems that fatal outcomes of pernicious catatonia are reported
[579, 580].
As long as patients with schizophrenia used to be hospitalized under poor hygienic conditions over extended periods
of time, infectious diseases, tuberculosis in particular, were
the main cause of premature death [581–583]. Today, long
hospital stays are an exception in industrialized countries
and, if necessary, they take place under adequate hygienic
conditions. In addition, most infectious diseases can nowadays be cured.
Contributing to the excess risk of death in schizophrenia
used to be suicide and other unnatural causes (accidents,
etc.), and this is still the case today. Recent reports are consistent in indicating that cardiovascular disorders have overtaken the other causes of extra deaths in schizophrenia [575,
577, 582, 584–587]. According to Laursen et al. [585], death
from heart disease is now nearly three times more common
in people with severe mental illness. In a review of the topic,
Leucht et al. [584] found elevated rates of neoplasms (cancer)
and capillary-vascular disease (CVD). Since this spectrum of

causes of death was, more or less, similar to that of the general
population, it was only natural to see whether the same risk
factors showed excess frequencies in schizophrenia, too, and
indeed, the rates for nearly all relevant risk factors were found
to be elevated [573, 588].
The prevalence of risk behaviour is illustrated by the
results of the 2010 Australian National Psychosis Survey
conducted among persons with psychotic disorder (ICD10 schizophrenia) aged 18 to 64 years: 65% were current
smokers, 49.8% had a lifetime history of alcohol abuse or
dependence, and 50.8% abused cannabis [397]. Responsible
for these elevated prevalences were, in part, an unhealthy
way of life and lack of prevention, in part also addiction
[573, 588].
Obesity plays a key role as a risk factor for cardiovascular
disease [589–591]: it is up to twice as frequent in patients
with schizophrenia as in the general population [592–595].
Obesity and weight gain increase the risk for hypertension,
elevated blood fat levels, and type-2 diabetes. These factors
lead to a metabolic syndrome, which in the Australian study
was the case in 68% of the patients with psychotic illness
[397], and also contribute to the risk for cardiovascular
disease [589, 590].
These metabolic risks can also be associated with neuroleptic medications, which is a severe problem. Various
neuroleptics, especially the new ones, have adverse metabolic
effects in different degrees, so research results in this field
urgently need to be translated into preventive action.
The elevated risk of suicide in patients with schizophrenia
is associated with the same demographic risk factors as in the
general population: male sex, social isolation, being single,
and recent loss [596]. They are compounded by illness-related
factors, depressive mood in particular in the early course
of the disorder [392, 596–600], and preserved insight [601–
603], which, on the other hand, is an indicator of good outcome.

12. Dimensional Models of Schizophrenia
Recently, the question was raised again whether the disease construct of schizophrenia should be continued to be
defined categorically or better broken down to dimensions.
A dimensional understanding of the disease process was
intensively debated during the preliminary consultations for
the 5th edition of the DSM [410, 604–606]. However, it was
finally decided not to adopt the dimensional approach in the
interest of a more than 100-year history of the disease concept,
its worldwide use, and the role it plays in clinical practice.
For research purposes, however, dimensional models are
preferred.
The empirical course of symptom dimensions, for example, of the factors proposed by Liddle and Barnes [348]:
“reality distortion,” “psychomotor poverty,” and “disintegration,” was studied by Arndt et al. [607] over two years and
by Salokangas [364] and Löffler and Häfner [360] over five
years in first-episode patients of schizophrenia. The negative
dimension turned out to be the most stable one and fairly
independent of the other symptom dimensions.
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Figure 5: Long-term course of three-symptom dimensions of
schizophrenia—percentages of patients with core symptoms of each
dimension. Source: [487].

In the ABC long-term follow-up study, the authors
defined four clinical symptom dimensions phenomenologically: a psychotic, negative, depressive, and manic dimension.
Since many of the symptoms belonged to multiple dimensions, the four most prevalent symptoms with the least overlap with the other dimensions were chosen on each dimension as constituting a core dimension. The course of these core
dimensions (as based on the prevalence of symptoms present
at least for 50% of the time in each month) was mapped in
monthly intervals over 11.2 years [60, 388, 396].
The depression rates depicted in Figure 5 were assessed
both retrospectively in the total sample using the IRAOS
(dotted line) and prospectively for validation purposes in
the half-split subsample using the PSE (black triangles =
CATEGO moderately severe depression, black rhombuses
= major depression). As the figure illustrates, the rates for
depressive, positive, and manic symptoms exhibit plateaulike trajectories after 1 to 2 years following first admission
without any change in their frequencies relative to each other.
The pronounced decrease in symptoms on all three symptom
dimensions after the first psychotic episode is accounted
for by treatment effects and spontaneous remissions, but
it is partially also attributable to an artefact: because first
psychotic episode was used as the inclusion criterion, the
patients studied all had maximum symptom scores at entry
in the study. Afterwards, they showed the usual sequence of
episodes and intervals.
The trajectories depicted only confirm what the mediumterm course had already indicated, namely, that, under the
study conditions described, the core dimensions of schizophrenia show no clear-cut trend of either improvement or
deterioration after the remission of the first psychotic episode
(1 to 2 years after first admission). And the same was true for
the overall symptomatology [60, 388, 396].
12.1. Duration and Frequency of Symptom Exacerbations. To
find out whether there are factors at work on the individual

level that influence the seemingly uniform, but interindividually heterogeneous illness course the investigators in the ABC
Schizophrenia study ascertained the individual durations of
all symptom exacerbations on the psychosis and the depression dimension over the 134-month period—instead of just
counting the number of relapse episodes operationally limited in their duration [60, 391, 392, 396, 487, 608]. The manic
dimension could not be included because of low values. The
median duration of symptom exacerbations was five months
(mean: 20 months) on the depression dimension and two
months (mean: 6.3 months) on the psychosis dimension.
Symptoms persisting over the entire illness course—the
purest form of chronicity—were very rare, occurring only in
6% on the depression and in 1% on the psychotic dimension.
Negative symptomatology, not yet broken down to
dimensions, was assessed on the basis of a sum score of 19
IRAOS items. After the remission of the first episode the
prevalence of negative symptoms decreased markedly, showing a plateau-like course after five years of initial assessment
in male patients and after three years in female patients. An
explanation for this unexpected finding has not yet been
found.

13. Stigma and Discrimination
In the past, persons who fell ill with schizophrenia and
sought help at mental-health services used to be—and still are
today—subject to social isolation in many countries. In part,
they are also discriminated against in the family, at workplace,
and in public [609–613]. The consequences are an increased
psychological strain on the patients and their families, reduced
help-seeking and shortcomings in mental-health care and
therapy. It was for these reasons that the WHO and the World
Psychiatric Association launched the WPA “Open the doors”
Programme “Against Stigma and Discrimination Because of
Schizophrenia” (http://www.wpanet.org/detail.php?section
id=8&content id=397) and initiatives and programmes combating stigma and discrimination have sprung up in many
countries. In Japan, psychiatrists have gone as far as introducing “integration disorder” as a diagnosis to reduce stigma, but
with limited success [614, 615].
How public opinion can be influenced by national initiatives is reflected in people’s attitudes towards schizophrenia,
depression, and alcohol dependence surveyed between 1990
and 2011 in Germany (former West-Germany) [616]. By 2011,
people had become more open-minded towards individuals
suffering from these disorders, knowledge on mental disorders had increased, and mental health care had considerably improved. Although more people than 20 years earlier
regarded schizophrenia as a biological disorder and willingness to seek help at mental health services, if need be, had
considerably increased, individual attitudes towards persons
with schizophrenia had even worsened. An investigation of
attitudes in the aftermath of an antistigma and antidiscrimination campaign in New Zealand yielded a similar result
[617].
These are just two examples for an issue still of current
relevance worldwide.
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14. Conclusions
The diagnosis of schizophrenia and the underlying disease
concept have recently been subject of debate, and not for the
first time. Today, it can be considered established that there
is a continuum ranging from the spectrum of schizophrenia
symptoms to related syndromes, affective psychosis in particular, to mild schizophrenia-like disorders and normality. The
continuity also seems to be reflected on the neurobiological
and genetic level. This multilevel picture of a continuum
is better compatible with a dimensional than a categorical
disease model. However, bidding farewell to the categorical
diagnosis of schizophrenia would have far-reaching consequences, so it has been deferred for the time being.
Approaching an answer to the question of what schizophrenia is, we must start by accepting the fact that, contrary
to a widespread belief, it is not just a disorder of the young,
but can strike at any age. Age at onset, severity of illness,
some of the symptoms, and the social consequences involved
are influenced by genetic factors, environmental risk factors, hormones (oestrogen secretion), and sociocultural factors, depending on age. As a consequence, symptoms, illness
course, and social outcome vary a great deal between the
sexes and between young, medium, and old age. Men fall ill
with schizophrenia more frequently and more severely in the
first half of life, women more frequently and more severely in
the second.
Late- and very-late-onset “schizophrenic” psychoses are
characterized by rational delusions rather than a severe
psychotic breakdown, and mostly no social decline occurs. In
spite of this, mild late- and very-late-onset psychoses should
be classified as representing the disease process currently
called schizophrenia. When this is done, the sex difference in
schizophrenia incidence disappears almost completely over
the entire age range.
Among the most important recent (re)discoveries are the
findings on the precursors and the prodromal phase of psychosis and the underlying psychopathological, neurophysiological, and functional-morphological associations. Thanks
to these advances, early recognition and early intervention
are now possible and capable of delaying psychosis onset
and reducing the adverse effects psychosis typically has on
patients’ personal lives and socioeconomic situations.
The discovery that oestrogen secretion, probably by
reducing the sensitivity of D2 receptors, is capable of postponing psychosis onset and reducing symptom severity has
opened up new avenues of therapy. Although their efficacy
has already been confirmed, they are not yet in widespread
use because of the risk of unwanted side-effects.
Genetic vulnerability reduces or eliminates altogether the
sex difference in age of onset by reducing women’s age at
onset, thus, indicating that the genetic penetrance of schizophrenia antagonizes the hormonal protection against psychosis.
Based on the ICD-9 or -10 diagnosis with emphasis on
the psychotic symptomatology, the schizophrenia syndrome
seems to be encountered and to be fairly evenly distributed
in all cultures and ethnicities. This is at least what the results
of the WHO 10-country study of schizophrenia (DOSMeD)
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indicate. In that multisite study conducted with fairly similar designs and culture-independent assessment techniques,
annual incidence rates for (ICD-9) schizophrenia were calculated for populations aged 15 to 54 years in ten countries—
four centres in three developing countries and six in industrialized countries. A restrictively defined, precise diagnostic
definition produced annual incidence rates showing fairly
little variation, while the incidence based on a broader, less
precise diagnostic definition varied more markedly across
the centres. None of the later transnational and transcultural
studies have provided more reliable incidence data, although,
strictly speaking, in the WHO study, too, the number of
countries adequately researched was too small.
The course of schizophrenia is characterized by irregularly alternating episodes of exacerbation and remission of
psychotic, partly also of depressive symptoms. If all exacerbations on the positive, negative, and depressive symptom
dimensions are counted irrespective of their duration, differences will emerge in their frequency, with the exacerbations
on the positive dimension showing the highest frequency and
the shortest duration and those on the depression dimension
a considerably lower frequency and longer duration. Negative
symptom exacerbations, not yet analysed as a dimension, are
even less frequent and of a longer duration than the depressive ones. But negative symptoms, too, show an episodic
course over time despite stable mean values.
The construct of a disease entity, the way the early Kraepelin understood dementia praecox or schizophrenia, has
become untenable, no matter which way we look at it, and
the Kraepelinian dichotomy of affective and schizophrenic
psychosis is now questionable.
Schizophrenia is very unlikely to have a uniform aetiology. It rather represents the expression of recurring functional vulnerability of various neural networks in the human
brain caused by different types of neurobiological disorder. It
is the resulting neural dysfunction that brings forth the exacerbations described and their combinations, thus, leading to
schizophrenia, which, hence, is nothing else than the final
common pathway of various influences. Quite frequently
neuroreparative mechanisms seem to be capable of bringing
that dysfunction to remission, partly or completely.
In sum, we still do not really know what schizophrenia is,
but at least we have a better idea of what it is not. And it is
uncertain whether we will ever know its real cause, because
single causation does not exist and, given the diversity of the
aetiological factors involved, it is difficult to single out those
ultimately responsible for it.
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Ö. Ödegård, “The incidence of psychoses in various occupations,” International Journal of Social Psychiatry, vol. 2, pp. 85–
104, 1956.
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[360] W. Löffler and H. Häfner, “Dimensionen der schizophrenen
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H. Häfner, W. an der Heiden, and K. Maurer, “Evidence for separate diseases? Stages of one disease or different combinations
of symptom dimensions?” European Archives of Psychiatry and
Clinical Neuroscience, vol. 258, no. 2, pp. 85–96, 2008.
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Heiden, “Main risk factors for schizophrenia: increased familial loading and pre- and peri-natal complications antagonize
the protective effect of oestrogen in women,” Schizophrenia
Research, vol. 44, no. 1, pp. 81–93, 2000.
[523] R. L. Spitzer, J. Endicott, and E. Robins, Research Diagnostic
Criteria (RDC) for a Selected Group of Functional Disorders,
New York State Psychiatric Institute, New York, NY, USA, 3rd
edition, 1977.
[524] J. van Os, R. Howard, N. Takei, and R. Murray, “Increasing age
is a risk factor for psychosis in the elderly,” Social Psychiatry and
Psychiatric Epidemiology, vol. 30, no. 4, pp. 161–164, 1995.
[525] D. J. Castle, S. Wessely, J. van Os, and R. M Murray, Psychosis in
the Inner City, Psychology Press, East Sussex, UK, 1998.
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