
Review Paper

Evolutionary Perspectives on Schizophrenia

Joseph Polimeni, MD, FRCPC
1
, Jeffrey P Reiss, MD, MSc, FRCPC

2

Key Words: schizophrenia, evolution, natural selection, schizophrenia paradox, group se-
lection, origins of schizophrenia

A
lthough largely ignored by most researchers, the theory

of evolution may be relevant to the study of schizophre-

nia and to other psychiatric conditions. Fields as diverse as

psychology, pharmacology, genetics, anthropology, ethnol-

ogy, and cross-cultural studies enhance our understanding of

human behaviours, while simultaneously interfacing with

evolutionary theory. A development in any of these fields can

potentially reveal the elusive mechanisms of psychiatric dis-

orders. Other medical ailments such as sickle cell anemia and

lactose intolerance are already better understood through our

recognition of man’s history and evolutionary principles.

This paper reviews major attempts to understand schizophre-

nia through evolutionary perspectives.

Evolutionary thinking begins with Charles Darwin’s theory

of natural selection, which explains how species change

through time (1). Slight variations that exist among members

of a species become “selected” and ubiquitously spread

through future generations if there is preferential survival of

offspring with the particular useful trait. This process, curso-

rily expressed as “survival of the fittest,” is comprehensively

and eloquently explained in Darwin’s book On the Origins of

Species, published in 1859. It is a simple, yet powerful, idea

that has influenced our understanding of almost every bio-

logical mechanism. The theory of evolution has itself evolved

over the last one and one-half centuries, with modifications

and improvements. The essence of the idea, however, re-

mains unchanged.

Evolutionary forces cannot be ignored in conditions that have

genetic underpinnings and a long history. Schizophrenia al-

most certainly possesses a significant genetic component

(2,3). It has long been known that schizophrenia commonly

aggregates in families (4,5). Environmental influences can-

not entirely explain this fact, because adoption studies dem-

onstrate an increased risk of schizophrenia in biological
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relatives of adoptees with schizophrenia (6–8). In addition,

twin studies show substantially higher monozygotic concor-

dance rates (approximately 40%), compared with dizygotic

concordance rates (about 15%) (9).

Although schizophrenia seems to be an ancient condition, this

cannot be determined conclusively (10,11). Jeste’s review of

ancient writings dating back to Mesopotamia produced de-

scriptions of aberrant behaviours that closely resembled

schizophrenia. Accurately dating schizophrenia is not cur-

rently possible, although a minimum estimate may corre-

spond to the last wave of ancient migrations into Australia.

Australian Aboriginals became effectively isolated from the

rest of humankind about 60 000 years ago (12). Schizophrenia

has been observed in Australian Aboriginals and in other re-

mote populations (13,14). Because schizophrenia crosses all

cultures in approximately the same frequency, its presence

was likely well established before the formation of the oldest

genetically isolated racial enclaves (15).

Evolutionary perspectives about schizophrenia can be divided

into 2 major groups: 1) theories that assume schizophrenia to

be a completely disadvantageous byproduct of human brain

evolution and 2) theories that propound evolutionary advan-

tages associated with the condition itself.

Theories

Schizophrenia as a Disadvantageous Byproduct of Human
Brain Evolution

To those who view schizophrenia as an evolutionary, disad-

vantageous phenotype, the condition is seen in its traditional

perspective as a disorder or disease. This formulation makes

schizophrenia analogous to an ailment such as vertebral disc

herniation. Any advantage of bipedal locomotion is unfortu-

nately mitigated by vulnerability toward herniated discs, just

as schizophrenia may be an unfortunate byproduct of human

brain evolution.

Among the first comprehensive attempts to understand men-

tal illness through evolutionary theory is Farley’s argument

that schizophrenia could be an extreme variant of normal so-

cial behaviour (16). Noting significant variation in human so-

cial behaviours, he conjectured that social skills must be under

polygenic control. The extremes of distribution resulted in

persons who were maladjusted, chronically overaroused, and

vulnerable to psychotic breakdown. Many symptoms of

schizophrenia, such as paranoid delusions and disordered

thinking, could be viewed as outliers on a normal continuum.

Psychosis would be the toll exacted for the benefit of adaptive

social skills genes. The author acknowledged the most promi-

nent flaw in his hypothesis: it “fails to explain why psychosis

can so readily be divided into at least two major categories.”

Randall also supports the assertion that schizophrenia could

be an inevitable consequence of normal brain evolution

(17,18). Specifically, “abnormalities of functional connection

between specialized areas in the human brain may underlie the

symptoms which constitute the schizophrenia syndrome.” In

this evolutionary model, novel neural pathways are estab-

lished randomly, resulting in either advantageous “supernor-

mal connections” or nonadaptive “misconnections.”

Randall’s conclusion: a “biological trial and error of connec-

tion would produce a range of behavioural variants,” includ-

ing schizophrenia. Although there may be evidence for

modified neural pathways in schizophrenia, the suggestion

that neural misconnections occur randomly denies the orderly

and specific constellation of symptoms typically observed in

any given neuropathological condition. Likewise, it does not

provide a mechanism for the propagation and maintenance of

pathology. Randall explains that girls with schizophrenia

would usually be asymptomatic at the initiation of sexual ma-

turity, thereby allowing the propagation of their genes. This

argument, however, only diminishes the negative selection

pressure on those afflicted without completely eradicating the

presumed disadvantages of schizophrenia.

Millar used Maclean’s concept of the triune brain to speculate

on the etiology of schizophrenia (19). Briefly, the triune con-

cept proposes that the human brain contains the evolutionary

remnants of 3 brains: the reptilian (upper brain stem), the pa-

leomammillary (limbic), and the neomammillary (cortical).

According to this model, each successive brain that is intro-

duced incorporates and modifies previous functions. Millar

suggested that schizophrenia could reflect “some failure of in-

tegration between the limbus and the cortex.” Similar con-

cepts outlining the essence of schizophrenia pathology have

been formulated, such as the cognitive dysmetria hypothesis

of Andreason and others (20). Millar’s concept, however,

lacks specificity and therefore could be applied to any disease

involving cortical function.

Over the last decade, Crow has developed an intricate

argument outlining schizophrenia’s possible evolutionary

pathway (21–27). In fact, he believes that the evolution of

schizophrenia and language are intimately involved. Predis-

position toward schizophrenia and other psychotic ailments

reflects phenotypic variation associated with the capacity for

language. The possible lack of cerebral asymmetry observed

in schizophrenia, along with alterations in speech, ties the ill-

ness to language. Mating characteristics of early man could

have spurred a sexual-selection pressure, resulting in in-

creased intelligence. Amplifying early man’s existing ten-

dency toward cerebral asymmetry may have precipitated

unique evolutionary achievements. By the evolutionary

mechanism of neoteny, a delay in the maturation of cerebral

structures could have occurred, thereby increasing cerebral
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plasticity. Enhanced cerebral flexibility would boost intelli-

gence and would usher the emergence of language. A disad-

vantageous byproduct of a cerebral flexibility would be a

concomitant variation in psychological functioning, resulting

in personality disorders and psychosis.

Crow’s intricate argument, though interesting, relies on sev-

eral contentious suppositions. First, Crow suggests that psy-

chosis is intimately linked to language dysfunction.

Schizophrenia can certainly cause disordered language; how-

ever, the illness also impacts heavily on social behaviours and

executive functions. Further, delusions and hallucinations are

commonly observed amidst normal syntax. Second, to bolster

the assertion that schizophrenia and language evolved rap-

idly—perhaps both originating in a single gene—Crow’s

concept utilizes the controversial evolutionary theory of

punctuated equilibria (28,29). This reasoning appears to ig-

nore observations of symbol use in primates and to disregard

other evidence that indicates language likely evolved gradu-

ally over several million years (30). Third, Crow’s formula-

tion seems to rely on a continuum model of psychosis,

suggesting that schizophrenia and bipolar disorder share a

common etiology. Although credible, readers who are unpre-

pared to abandon Kraepelin’s categorical model of psychosis

may not accept Crow’s conclusions.

Yeo and others have proposed “the developmental instability

model of schizophrenia” (31). According to this model, an in-

ability to buffer the deleterious effects of mutations, patho-

gens, or toxins makes certain individuals prone to developing

the illness. This paradigm’s major strength may be that it is

compatible with the stress diathesis model of schizophrenia

and that 3 possible evolutionary mechanisms are provided:

mutation, host–pathogen coevolution, and homozygosity at

key alleles. Even so, each suggestion lacks any substantial

corroborating evidence and therefore should be considered

speculative.

Saugstad presents an interesting pathophysiological model

that connects certain frontal lobe disorders, such as schizo-

phrenia, dyslexia, and infantile autism, to delayed cerebral

maturation (32). The accompanied evolutionary explanation

is cursory: schizophrenia is viewed simply as a disadvanta-

geous phenotype within the bounds of “normal variation.” Al-

though normal variation can sometimes be pronounced,

nature does not typically produce substantial numbers of dis-

tinct phenotypes with reduced fecundity.

Schizophrenia as an Evolutionary Advantage

Theories positing the evolutionary advantages of schizophre-

nia usually focus on 1 of 3 vehicles of selection: individual,

kin, or group. Evolutionary adaptation primarily functions at

the level of the individual. In other words, individuals com-

pete with each other, with those being most “fit” surviving and

populating the next generation with their progeny. Although

typically less prominent than individual adaptation, evolu-

tionary competition can also occur among families or groups.

In humans, group competition presumably occurred between

hunting and gathering tribes (33). In some circumstances,

even a trait disadvantageous to the individual, such as altru-

ism, can exist if kin or group derives benefit. Thus, evolution-

arily advantageous traits could be bestowed specifically upon

an individual, family, or tribe.

Individual Advantages. In 1964, Huxley, Mayr, Osmond, and

Hoffer published the first model that unequivocally connected

evolutionary concepts to schizophrenia (34). They identified

2 characteristics related to schizophrenia that were ostensibly

incompatible unless subjected to evolutionary explanations.

They reasoned that schizophrenia’s relatively high prevalence

of about 1% could not be easily reconciled with its low fecun-

dity rate. Simply, if persons with schizophrenia were having

fewer progeny owing to their illness, how was the disease be-

ing maintained in the gene pool? Huxley and others postulated

that schizophrenia represented a genetic polymorphism ac-

companied by advantageous and disadvantageous character-

istics. The net result would be no positive or negative selection

pressure upon the genotype. The authors speculated that re-

duced fecundity in schizophrenia was compensated by higher

resistance to shock, allergies, and infection—an idea that has

never been substantiated.

The discrepancy between high prevalence and reduced fecun-

dity is now known as the “schizophrenia paradox,” but how

axiomatic are its 2 primary assumptions? The incidence and

prevalence of schizophrenia have been carefully studied in

many distinct cultures throughout the world, and its preva-

lence is invariably about 1% (15,35,36). From an evolutionary

perspective, this is considered to be a high-prevalence condi-

tion, because 1% exceeds common mutation rates. The con-

clusion is that some presumed force—perhaps an unknown

advantageous phenotypic quality—is maintaining the

genotype.

A recent review of fertility and fecundity in schizophrenia

confirmed the presence of reproductive deficits, particularly

in men (37). Still, it cannot be assumed that schizophrenia al-

ways conferred reproductive disadvantage throughout

humankind’s existence. Almost every study that demon-

strates reproductive deficits in schizophrenia was devised

within the last 50 years, and no accurate fecundity rates exist

from traditional societies. In fact, some evidence implies that

schizophrenia’s incidence may be declining in Western cul-

tures (38–40). Nonetheless, most evolutionary-based hy-

potheses that are related to schizophrenia accept the

assumptions of the schizophrenia paradox.
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There is another model that has ascribed possible phenotypic

advantages to individuals with schizophrenia. Kellet

suggested that characteristics associated with schizophrenia

may have helped early man’s territorial instincts, whereas af-

fective disorders could have assisted in negotiating hierarchi-

cal tensions (41). Schizophrenia traits, such as inventiveness

and the ability to tolerate low levels of stimulation while re-

maining alert, could have been advantageous to territorial ani-

mals. Kellett, however, addresses only a small component of

schizophrenia, providing no evolutionary explanation for

psychotic symptoms. Further, the social structure of Homo sa-

piens lineages is better characterized as hierarchical rather

than territorial (42).

Advantages to Kin. Several ideas that explain the persistence

of schizophrenia amidst reduced fecundity have pointed to-

ward enhanced physiological or psychological adaptation

among relatives. Among the first, Kuttner, Lorincz, and Swan

proposed that the beneficial features of schizophrenia could

be found in the domain of social behaviour (43). They invoked

the genetic mechanism of balanced polymorphism to explain

the persistence of schizophrenia. Exemplified by the classic

sickle cell anemia model, genes associated with deleterious

phenotypes can survive if the heterozygote demonstrates

some advantage over its associated homozygotes. They

speculated schizophrenia to be a homozygotic condition and

proposed that the asymptomatic “schizophrenic heterozygote

may enjoy a selective advantage over normal citizens in fre-

quent retirement from a traumatic environment into a mental

sanctuary.” Persons with active schizophrenia withdraw from

anxiety-inducing environments excessively and thus behave

in a nonadaptive manner. The authors acknowledged that they

had little evidence supporting the notion that relatives of indi-

viduals with schizophrenia demonstrated superior social ad-

aptation. Further, the balanced polymorphism argument may

not be suitable to explain the appearance of social behavioural

traits. There are few proven cases of balanced polymorphisms

in nature, presumably because it is not an ideal mechanism for

adaptation (44). The typical examples of balanced polymor-

phism, such as sickle cell anemia, Tay-Sachs disease, and cys-

tic fibrosis, appear to be imperfect stop-gap measures to

contend with the sudden presence of specific infectious agents

(45–47).

Erlenmeyer-Kimling, in a thoughtful paper, considered a pos-

sible physiologic advantage associated with schizophrenia

that explains an unexpected result in a retrospective study of

schizophrenia mortality (48). In a sample from New York

state hospitals, female children of parents with schizophrenia

enjoyed increased survival. Male children did not demon-

strate any advantage or disadvantage. The author noted that

these findings were inconsistent with 3 previous similar

studies, demonstrating no survival advantage in children of

parents with schizophrenia.

Carter and Watts also conducted a retrospective study that

supported the notion of a possible physiologic advantage re-

lated to schizophrenia (49). They found a significantly dimin-

ished incidence of virus infections among relatives of patients

with schizophrenia. Patient sample sizes were small and were

derived from only 2 English medical practices. Omission of a

Bonferroni corrected analysis is the most probable reason for

this seemingly spurious finding that has never been replicated

or otherwise supported.

The potential relation between exceptional ability and mental

illness has been used to explain the persistence of schizophre-

nia genes. In Western culture, associating creativity with men-

tal illness dates back to Aristotle (50). A study by Karlsson

found superior academic success among relatives of schizo-

phrenia patients (51). Accessing records from Iceland’s stable

population and using diverse methods to measure creative in-

telligence strengthened the confidence in the results. Karlsson

relied on the balanced polymorphism paradigm to explain his

results, suggesting that creative relatives of schizophrenia pa-

tients were super-adaptive heterozygotes. He also provided

compelling anecdotal evidence, demonstrating that genius

and mental illness were often in genetic proximity: Sir Isaac

Newton became psychotic at age 51 years, and Albert

Einstein’s son was diagnosed with schizophrenia (52). Other

examples include Nobel laureate John Nash, who developed

schizophrenia in his 30s and Bertrand Russell, who apparently

had several relatives with schizophrenia (20). Indeed, it is a

controversial topic, and evidence for a connection appears

stronger for affective disorders than for schizophrenia (53). A

recent review of the related literature suggested that little evi-

dence exists to link creativity and mental illness (50). How-

ever, historical references to mental illness have likely been

underreported, while achievements are widely recognized.

Likewise, if psychiatric conditions were responsible for only a

fraction of all demonstrations of creativity, proving an asso-

ciation could be difficult.

Allen and Sarich postulated that the “schizophrenia advantage

is in the somewhat touchy relationship between an individual

and his culture and society” (54). Using the balanced poly-

morphism argument, overt schizophrenia, or having no ge-

netic loading for schizophrenia, would be nonadaptive.

Asymtomatic heterozygotes, perhaps 5% with some genetic

loading for schizophrenia, would possess survival advantages

by being able to resist the “shared biases and misconceptions

of the group.” In other words, conforming would not always

be advantageous to the individual. The integrity of the group

could sustain some betrayal if there were few nonconformists.

Allen and Sarich emphasize that their hypothesis explains

why schizophrenia appears to demonstrate greater prevalence
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in industrial societies: complex societies can tolerate, sustain,

and even flourish when some persons possess a greater sense

of individuality.

Horrobin has developed an interesting argument that relates

neuronal membrane phospholipid metabolism to the evolu-

tionary cerebral changes that created man (55,56). Over the

last 2 million years, the seemingly greater availability of some

essential fatty acids (arachidonic acid and docosahexaenoic

acid), combined with phospholipase mutations, could have re-

sulted in enhanced neuronal microconnectivity. Amplifying

neural connections would generate superior creativity mani-

fested in various ways, including schizophrenia, dyslexia, and

manic-depressive illness. Growing evidence of cerebral phos-

pholipid dysregulation in schizophrenia supports the patho-

physiological aspect of this concept (57). Horrobin

emphasizes the possible connection between bipolar disorder

and schizophrenia, which suggests psychosis possesses attrib-

utes that could have been helpful to early man. For example,

mania induces dynamic energy, while paranoia results in pru-

dence. Citing Karlsson’s work, close relatives of individuals

with psychosis may have accrued evolutionary advantages

through enhanced creativity—a trait that has now permeated

all people. Horrobin concludes that these neuropsychiatric

conditions could reflect the foundations of man’s creativity.

Group Advantages. Stevens and Price have put forward a

“group-splitting hypothesis of schizophrenia” (58). They pre-

sume that proliferating tribal communities must eventually

split to maintain optimum numbers. Schizotypal traits in cer-

tain prominent individuals may be necessary to ensure sur-

vival of the offshoot group. Stevens and Price argue that

schizotypal traits are frequently found in charismatic leaders;

namely, Adolph Hitler, Joan of Arc, and Charles Manson.

These shaman-like individuals use paranoia, delusions, relig-

ious themes, and even neologisms, to fraction disaffected

groups and to seed new cultures. They propose that this type of

leadership is essentially altruistic and thus maintained by

group selection.

Polimeni and Reiss have proposed a group selection hypothe-

sis for schizophrenia with a different emphasis: schizophrenia

could have enhanced a shaman’s ability to conduct religious-

based rituals (59). Because religious rituals are universally

observed in all cultures, this activity is likely both genetically

rooted and critical to humankind’s survival. With the excep-

tion of the last few thousand years, humans have always lived

in hunting and gathering societies that all demonstrate some

form of shamanism. Therefore, a genetic foundation to sha-

manism must also be considered. Psychosis would be advan-

tageous to shamans spearheading religious rituals. The

substantial prevalence of religious-based delusions in schizo-

phrenia supports this position (60,61). Although shamans are

sometimes typified as community leaders, evidence exists to

the contrary—especially in less technologically advanced

cultures (62). Polimeni and Reiss provide a plausible evolu-

tionary mechanism that explains reduced fecundity in schizo-

phrenia by making clear parallels to the group-selection

dynamics of honeybee colonies. Similar to sterile worker bees

that continue to proliferate because they must somehow be

crucial to the colony’s survival, schizophrenia symptoms in

certain individuals may reflect an ancient form of behavioural

specialization for hunting and gathering tribes.

Conclusion
Darwin was prescient with respect to the possible importance

of evolutionary theory to mental conditions: “In the distant fu-

ture I see open fields for far more important researches. Psy-

chology will be based on a new foundation, that of the

necessary acquirement of each mental power and capacity by

gradation. Light will be thrown on origin of man and his his-

tory” (Origin of the Species, 1859).

Evolutionary principles could be relevant to schizophrenia,

owing to its presumed genetic basis and supposed long his-

tory. Although neglected prior to the 1960s, several

evolutionary-based theories have since emerged that specu-

late on the possible origins of schizophrenia. These evolution-

ary perspectives tend to fall into 1 of 2 general categories: 1)

theories that assume schizophrenia to be a disadvantageous

byproduct of human brain evolution and 2) theories that pro-

pound evolutionary advantages that are associated with the

condition. Considering an evolutionary perspective can only

enhance our understanding of schizophrenia.
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Résumé : Perspectives évolutionnistes de la schizophrénie

La théorie de l’évolution peut être pertinente pour les troubles psychiatriques. L’évolution reflète les

changements des gènes au fil du temps. Ainsi, les forces de l’évolution peuvent façonner n’importe

quel phénotype ayant des racines génétiques et un long historique. La schizophrénie est probablement

une affection ancienne dotée d’une composante génétique substantielle. Depuis les années 1960,

plusieurs chercheurs ont appliqué des principes évolutionnistes à l’étude de la schizophrénie. En géné-

ral, la schizophrénie est considérée soit comme un état évolutionniste avantageux, soit comme un

sous-produit désavantageux de l’évolution normale du cerveau. Cet article examine les principales ex-

plications évolutionnistes – historiques et actuelles – qui émettent des hypothèses sur les origines pos-

sibles de la schizophrénie.
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