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INTRODUCTION:

Schizophrenia is a debilitating chronic mental
disorder that disturbs person’s ability to think, feel,
behave and interact with the surrounding society (1).
It is caused by interplay of multiple genetic and
various environmental factors that render the disease
very complex in terms of inheritance, susceptibility
and presentation. Patients usually present with a
combination of positive symptoms (delusions and
hallucinations) and negative symptoms (apathy,
blunted mood and lack of motivation) (2).
Schizophrenia significantly impairs the social life of
affected individuals (3). With an average suicide
rate of 10%, and a global economic burden of 1% of
domestic products, schizophrenia is one of the top
25 causes of disability in the world (4). The global
prevalence of schizophrenia is 0.6-1% with around
21 million affected cases worldwide. The onset of
the disease is usually adolescence in both males and
females but with a slight male predominance (5).
This explains the debilitating nature of the disease
through impairment of the productive life of
individuals. Moreover, individuals with
schizophrenia are more likely to suffer from co-
morbid conditions than the general population (6).
These include HIV infection, respiratory illnesses
and metabolic disorders like obesity and diabetes
(7). In addition to that, side effects of anti-psychotic
medications also contribute to the reduction in
quality of life noted in patients with schizophrenia
(8). Despite these maladies, relatives of
schizophrenic patients (and sometimes
schizophrenic patients themselves) have a higher
average 1Q level than the general population (9,10).
Schizophrenic  patients make use of their
intelligence in order to explain the un-believed
delusions and hallucinations they personally
encounter to the surrounding individuals.

Schizophrenia is associated with low fecundity and
low fertility rate (11) as schizophrenic patients are
less likely to find a mate and the disease is associated
with lower fitness (12). However the disease is not
rare (1% of worldwide populations). So a question
arises in respect to evolutionary terms how did
schizophrenia persist in human lineage? Genes with
low fecundity and low fitness (as supposedly for
those of schizophrenia) should have been negatively
selected; and with time the disease should either
disappear or become rarer unless of course other
factors played a role in their favor. This is known as
the central paradox of schizophrenia and poses a
challenge to evolutionary scientists. Furthermore,
the prevalence of schizophrenia is uniform across

cultures (13). Many studies found an average
prevalence of 0.5-1% with altered frequencies
depending on the sampled study and the methods of
diagnosis (14,15). This is another added mystery
because it is well known that schizophrenia is a
multifactorial disorder caused by both genetic and
environmental factors and the complex interaction
between these two. Different populations from
different geographical locations surely have
different allele frequencies, and even if they don’t,
they certainly don’t face the same environmental
pressures. Many researchers have tried to solve this
paradox by invoking different hypotheses but none
of them is satisfactory. In this article we present a
new theory that can solve the schizophrenia paradox
depending on the balance between migration and
urbanization.

DISCUSSION

As we have mentioned above, schizophrenia is a
multifactorial disorder with both genetic and
environmental factors contributing to the risk of the
illness. The near Constance in the worldwide
prevalence of schizophrenia may be caused by
balanced genetic-environmental risks in which
genes contribute to the risk of schizophrenia in one
place and the environment plays in another.
However this hypothesis is refuted when heritability
of schizophrenia is taken into consideration.
Heritability is a measurement of how much of
variation in a trait is attributed to genetic factors. If
this was the case then we would find differences in
heritability measures in different reports, however,
despite differences between studies, most reported
twin concordance of about 45% and heritability of at
least 80% (16,17). This indicates that genetics play
an important role in the etiology of schizophrenia
but does not explain why schizophrenia is found in
all cultures with uniform prevalence.

What about environmental factors? Many studies
have linked several environmental factors with the
etiology of schizophrenia. These include but not
limited to obstetric complications, influenza virus
infection, migration, famines and urban residence
(18). These factors even pose a greater challenge
towards the schizophrenia paradox because the
burden of no one of the above mentioned factors is
distributed evenly between countries or populations.
This leaves us solely with the genetics of the disease
but it’s well known among scientists that whenever
a trait is found to be universal and shared by all
humans (like religion and romantic love) (19,20)
then we have to invoke an evolutionary explanation
showing a survival advantage for current traits in
pre-historic cultures. This approach is acceptable
and used for many of the currently prevalent
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diseases in humans, including diabetes (21),
hypertension (22), depression (23)and
schizophrenia is not an exception (24).

Trials to explain the universality of schizophrenia
were previously made using the sexual selection
theory (25). It is well known in both current (and
perhaps ancestral) human populations that
intelligence is a desirable trait in a mate for both
males and females. Selection for intelligence related
genetic loci will lead to their increase over the time,
and since intelligence is a quantitative trait,
accumulation of too many loci in a single individual
is perhaps what causes schizophrenia (although
there is difficulty in estimating what too many
means). Studies have indeed found a higher than
average increase in the IQ level in relatives of
schizophrenia including Albert Einstein himself
(and many others) whose son suffered from the
terrible disease (26,27). The sexual selection theory
is satisfactory in explaining the persistence of
schizophrenia in populations (whether ancestral or
modern) and its transmission from generation to
another but it does not solely solve the problem of
uniform prevalence.

In this article we present a new hypothesis that can
solve this central paradox based on the balance
between selective migration and urbanization
(sedentism). Let’s go back to the Eastern parts of
Africa 80.000 years ago where all current humans
originated (28). A small group of humans decided to
migrate outside the African continent in what’s
currently known as the “Out of Africa theory”. This
group (and with others who migrated later)
ultimately populated all continents of earth (perhaps
except Antarctica). Now the question is was there
any physical or mental traits that favored those who
migrated over the non-migrants? In other words,
were there any advantageous traits in favor of
migration? Many researchers believe there are (29).
It is logic to think that the first migrants and those
who followed had mental traits that enable them to
be more exploratory, more risk takers and perhaps
more imaginative, all traits that are found in
schizophrenics and their relatives (30). The
increased prevalence of schizophrenia worldwide
may be caused by serial founders who acquired (or
rather inherited) some alleles that make them more
likely to try new options and settle new habitats.
Indeed we have conducted a preliminary analysis of
all SNPs in the Exac database that has a difference
in allele frequency of at least 0.1 in populations from
South America, Eastern Asia and Africa. We filtered

the SNPs which are highest in South America,
followed by Asia and then Africa following the
predicted path of early migrants and corresponding
to a serial founder effect. We found that a significant
proportion of these SNPs were associated with
schizophrenia and/or other psychotic disorders. This
is confirmed by many other previous studies which
showed that the incidence of schizophrenia is
significantly higher in migrants compared to
resident groups (31-33). However the latter results
could be easily explained by the increased stress
associated with migration itself and its altered
environment, but we showed that genetic factors
could also play a role.

What about non-migrant populations? Following
this model alone we should predict a prevalence of
schizophrenia that is lowest in Africa and highest
elsewhere. Despite migrations in and out of Africa
didn’t end with the “out of Africa” theory and
continue to this day which makes no currently living
population as either purely migrant or purely
resident, the prevalence of schizophrenia in Africa is
not lower than other places (13), and this poses a
challenge for our hypothesis not only for African
populations but also for populations which endured
little migrations in their history. However we
hypothesized that settlement in itself is a risk for
schizophrenia because when people settle down
(which is known as sedentism) their numbers start to
increase and sexual selection becomes more intense.
Sedentism is a known pre-requisite for invention of
agriculture, which brings too many people in one
place and sets the race of sexual selection into
motion. The increased social interaction between
human beings in aggregated society plays a role in
cognitive development, language and intelligence
(34), factors which underpin many theories of the
emergence of schizophrenia. This hypothesis is
supported by studies which found that aggregated
societies and urbanization significantly the risk of
schizophrenia (35-37).

The self-domestication that occurred in the human’s
line since the discovery of agriculture about 10.000
years ago contradictory led to an increase in the
average intelligence of humans despite in animals it
seems to do the reverse. Some researchers suggested
that failure of neoteny which is the retain of juvenile
traits in humans in a self-domesticated population is
responsible for the emergence of psychiatric
disorders (38). (If you want to see neoteny in
humans just look at chimpanzees and notice that
humans look much like young chimpanzees than
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adult ones). Whether it was sexual selection or http://www.scielo.br/scielo.php?script=sci_arttext
failure of neoteny, it is evident that settlement and &pid=S0104-

urbanization lead to increase in the average 1169200900060001 1 &Ilng=en&nrm=iso&tlng=en
intelligence and this may explain high prevalence of 4. Chaiyakunapruk N, Chong HY, Teoh SL, Wu
schizophrenia in some areas. DB-C, Kotirum S, Chiou C-F. Global economic
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social groups, the relatively high prevalence of Neuropsychiatr Dis Treat [Internet]. 2016 Feb
schizophrenia despite its low fertility can be [cited 2017 Mar 26];12:357. Available from:
explained by many social theories. Although genes http://www.ncbi.nlm.nih.gov/pubmed/2693719
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relatives it can be a way for producing creative ideas and First-Episode Psychosis: A Comprehensive
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of schizoid personalities in group splitting, how Psychiatric Comorbidities and Schizophrenia.
these people become leaders with their delusion of 7. Salokangas RK. Medical problems in
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have the ability to recognize the needs for group (alternative facilities). Curr Opin Psychiatry
splitting and migration in order to find new [Internet]. 2007 Jul [cited 2017 Mar
resources to cover group needs for better life. To 26];20(4):402-5. Available from:
achieve this dissociation or splitting as a whole http://www.ncbi.nlm.nih.gov/pubmed/1755135
group successfully they should rely on those creative 7

charismatic mentors who are most probably 8. de Aratjo AA, de Aratjo Dantas D, do
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Our theory, the balance between selective migration Lima Silva V, et al. Quality of Life in Patients
and settlement with sexual selection can explain the with Schizophrenia: The Impact of Socio-

worldwide invariant prevalence of schizophrenia.
And it is supported by a study which found that the
greatest environmental risk factor for schizophrenia
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