EXPERIMENTAL AND THERAPEUTIC MEDICINE 26: 386, 2023

Links between trauma and psychosis (Review)

IOANNA GIANNOPOULOU', STELIOS GEORGIADES?, MARIA-IOANNA STEFANOU?,
DEMETRIOS A. SPANDIDOS* and EMMANOUIL RIZOS'

'Second Department of Psychiatry, Attikon University General Hospital, National and Kapodistrian University of Athens,

12462 Athens, Greece; 2Department of Basic Clinical Sciences, Medical School, University of Nicosia, 2415 Nicosia,

Cyprus; 3Second Department of Neurology, School of Medicine, Attikon University General Hospital,

National and Kapodistrian University of Athens, 12462 Athens; 4Laboratory of Clinical Virology,
Medical School, University of Crete, 71003 Heraklion, Greece

Received February 25, 2023; Accepted June 7, 2023

DOI: 10.3892/etm.2023.12085

Abstract. The relationship between trauma and psychosis is
complex and multifaceted, with evidence suggesting that trauma
can be both a risk factor for the development of psychosis and a
consequence of psychotic experiences. The present review aimed
to provide an overview of the current state of knowledge on the
relationship between trauma and psychosis, including historical
and conceptual considerations, as well as epidemiological
evidence. The potential explanation of the link between trauma
and psychosis is provided through available models and similari-
ties in their neurobiological associations. Overall, the research
confirms the relationship between trauma and psychosis, and
suggests that individuals with a co-occurring history of trauma
and psychosis may have increased symptom severity and worse
functional outcomes compared with individuals with psychosis
alone. Future research should focus on elucidating the underlying
causal pathways between trauma exposure and psychosis in
order to inform effective treatment approaches aiming to prevent
the intensification of psychotic symptoms and processes.
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1. Introduction

Historically, the relationship between trauma and psychosis
has been poorly understood, with traditional conceptualiza-
tions of psychosis focusing solely on biological explanations
such as genetics and brain abnormalities (1). However, in the
past 20 years there has been a shift towards a holistic under-
standing of psychosis that considers the potential influence of
environmental and social factors, including trauma (2). This
shift has been supported by a growing body of research that
has demonstrated high rates of trauma exposure among indi-
viduals with schizophrenia spectrum disorders, with estimates
ranging from 38-87% (2). Metanalytic studies indicate that the
odds for developing a psychotic disorder in adults who expe-
rienced trauma in childhood is three times higher than those
who did not, whereas their overall risk for the development of
psychosis is 33% (3-8).

The aim of the present review was to summarize the
current state of knowledge of the link between trauma and
psychosis. For this purpose, a short historical overview and
clarification of the trauma construct is provided first, followed
by a review of the epidemiological evidence of the relation-
ship between trauma and psychosis, and its specificity. Finally,
models that explain the link between trauma and psychosis,
as well as the similarities in neurobiological associations of
childhood trauma (CT) and schizophrenia, are presented.

2. Trauma and mental health: A historical and conceptual
overview

The relationship between trauma and psychosis has a complex
and multifaceted history, with various conceptualizations
and theories being proposed to explain the link between the
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two. From a historical perspective, ancient Greek and Roman
philosophers, such as Aristotle and Cicero, were amongst the
first to recognize the psychological effects of intense stress
and adversity (9,10). However, it was not until the late 19th and
early 20th centuries that trauma began to be systematically
studied and recognized as a distinct concept in psychology and
psychiatry. The term ‘trauma’ was first coined in the medical
literature in the 1870s by the German neurologist Hermann
Oppenheim (11) to describe the physical effects of injuries on
the nervous system (12). In the late 19th and early 20th century,
the psychoanalyst Sigmund Freud proposed the concept of
‘trauma neurosis’ (13), which was considered to be the result of
an individual being overwhelmed by an emotionally charged
event that was too difficult to process or integrate (14). The
conceptualization of trauma by Freud focused on the role of
repression in the development of psychological symptoms.
He considered that the key to resolving trauma was to help
individuals access and process the repressed memories and
emotions associated with the traumatic event (12,14).

In the research literature the terms trauma, adverse child-
hood experiences (ACEs) and stressful life events (SLEs)
are used interchangeably. However, these are measured
by different assessment instruments, posing challenges in
the interpretation and integration of the relevant research
findings.

Trauma, as it relates to post-traumatic stress disorder
(PTSD), is classified as the Criterion A (stressor) and includes
direct exposure to trauma (actual or threatened mortality,
serious injury or sexual violence), witnessing the trauma
and learning that a relative or close friend was exposed to a
trauma (15).

CT refers to the experience of a highly distressing event
or situation during early childhood (0-5 years) that is beyond
the coping capacity and/or control of the individual. Within
this framework it may include a range of experiences such
as neglect, abandonment, sexual abuse, physical abuse,
witnessing abuse of a sibling or parent, or having a mentally ill
parent (16). Additionally, CT is often referred to as a serious
ACE that occurs in childhood (0-17 years) and includes
various types of abuse and neglect, household dysfunction (for
example, divorce, parental mental illness and substance use,
and witnessing violence), experiencing racism/discrimination,
bullying and community violence (16). Research has indicated
that exposure to multiple ACEs can have a cumulative effect
to the risk of an individual developing a range of physical
and mental health problems, including mental illness such as
schizophrenia spectrum disorders (17-20).

SLEs refer to discrete experiences that disrupt the usual
activities of an individual, causing an extensive change and
readjustment, such as illness or injury, divorce and changing or
losing a job (21); experiencing ongoing stressful circumstances
such as living with a disability or living in poverty are occa-
sionally also included, and overlap with chronic psychosocial
adversity.

3. Relationship between trauma
Epidemiological evidence

and psychosis:

In the epidemiological literature, there is evidence for an
association between childhood psychosocial adversity and

trauma (4), and an increased risk of developing psychosis
or psychotic-like experiences (PLEs), which are defined as
non-clinical schizophrenia spectrum symptoms (for example,
unusual beliefs or perceptual abnormalities) (22).

A quantitative review and meta-analysis of 10 prospec-
tive cohort studies, 8 large population-based cross-sectional
studies and 18 case-control studies confirmed, with an overall
effect of odds ratio (OR) of 2.78 (95% CI, 2.34-3.31), the
associations between ACEs and psychosis across all of the
research designs. The case-control studies indicated that
patients with psychosis had a 2.72 times increased probability
of ACE exposure compared with controls (95% CI, 1.90-3.88).
Furthermore, the association between childhood adversity and
psychosis was significant in population-based cross-sectional
studies (OR, 2.99; 95% CI, 2.12-4.20). The estimated popu-
lation attributable risk (PAR) using the mean values of the
calculated weighted proportion and the OR was 33% (range,
16-47%) (4).

Higher rates of CT have been revealed in individuals with
an ultra-high risk (UHR) and clinical high risk (CHR) of
developing psychosis. A previous review and meta-analysis of
6 studies with UHR populations indicated an increased preva-
lence rate of CT (86.8%), as compared with healthy controls
(42-60%) (23). Additionally, a history of CT in individuals
with UHR was equally common in patients with first-episode
schizophrenia and was associated with the severity of psychotic
symptoms (23). Similar findings were reported within CHR
populations (24). In a large clinical sample of 2,608 patients
with psychotic disorders, the PTSD rate was estimated to be
16% (25), whereas in a sample of 103 adolescents and young
adults (12-30 years old) with CHR for developing psychosis
the PTSD rate was 14% (19).

A dose-dependent response between CT and psychosis
has been revealed in several studies (5,19). Exposure to
multiple types of trauma has been associated with a greater
risk of developing psychosis (26) and with transitioning of
individuals with CHR to full psychosis (27) when compared
with individuals exposed to a single type of trauma. A
previous qualitative study, using semi-structured interviews
with 11 participants, purposively recruited from larger quan-
titative research on post-traumatic reactions in individuals
with psychosis, revealed high rates of interpersonal trauma.
Participants recognized the link between past traumas and the
characteristics of their psychotic experiences (PEs), and that
these were aggravated by the lack of opportunities to discuss
the trauma (23).

4. Relationship between the type of CT/ACE and psychotic
symptoms

Several studies indicate that specific types of traumatic
experiences with intention to harm (28), such as the expe-
rience of bullying (29,30), sexual abuse (29) or domestic
violence (31), may be associated with PLEs. Similarly,
neglect and interpersonal violence, as compared with
parental loss, unintentional injury or economic adversity,
were indicated to be strongly associated with the risk for
developing psychotic symptoms (7,29,32). Exposure to any
ACEs was associated with an increased probability of a
later onset of PLEs (OR, 2.3; 95% CI, 1.9-2.6). Sexual abuse
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exhibited a strong association with the onset of PLEs during
childhood (4-12 years; OR, 8.5; 95% CI, 3.6-20.2), whereas
other types of ACE were associated with the onset of PLEs
during adolescence. (13-19 years). The PARP for PLEs
associated with all ACEs was 31% (and 24% for maladaptive
family functioning) (29).

In terms of whether specific types of experienced
trauma can evoke specific psychotic symptoms, the research
findings vary across studies. Several studies have specifi-
cally linked exposure to CT to hallucinations (33-35), and
to both hallucinations and delusions (36-38). In a large
epidemiological study (39), the entire range of psychotic
symptoms were strongly associated with CT, with no
evidence of specific relationships between particular types
of trauma and particular PEs. However, another study in a
non-clinical young adult sample (aged 18-22 years; mean
age, 19.7 years) indicated the differential impacts of the type
of CT on specific positive psychotic symptom domains. An
association was found between sexual abuse and difficulties
in communication, while emotional neglect was linked with
an increase in suspiciousness/persecutory ideas, which were
above and beyond the effect of other co-occurring traumas.
These results indicate that these experiences are mediated by
trauma even in individuals that do not meet the criteria for
psychotic disorders (40).

A study with young individuals (14-26 years old) at UHR
indicated that physical abuse was associated with higher levels
of suspiciousness, visual disturbances, low mood and gran-
diose beliefs compared with levels in individuals without such
a history. However, sexual trauma was associated to perceptual
disturbances with abusive content and PTSD symptoms (41).
Another study in individuals with CHR demonstrated that
trauma exposure before age 12 occurs prior to the onset of
the CHR syndrome, and is associated with severe perceptual
disturbances, general/affective symptoms and social func-
tioning impairment; the number of interpersonal traumas was
correlated (Spearman's correlation) with ratings of suspicious-
ness, perceptual disturbances, affective symptoms and global
functioning impairment (19).

5. Models explaining the link between trauma and
psychosis

Various models have been proposed to explain the link
between trauma and psychosis (Table I). The most influential
model(s) is the diathesis-stressor model/stress-vulnerability
model, which suggests that following trauma exposure, indi-
viduals with a genetic risk for developing psychosis are at
an increased risk of developing the disorder (42). The stress
sensitization hypothesis suggests that early-life (0-5 years)
psychosocial adversity may affect neurobiological pathways
involved in stress regulation, by affecting the function of the
hypothalamus-pituitary-adrenal (HPA) axis, leading to an
altered stress response (43) and heightened stress sensitivity
to future stressors in adolescence and adulthood (44-46).
This, in turn, may contribute to the development of psychotic
symptoms through increased activity of dopaminergic
pathways (47).

The socio-developmental hypothesis suggests that
multiple stressors interact at various stages of development

to cumulatively increase the risk of developing psychosis
through gene-environment interactions (48) and via epigen-
etic mechanisms, including DNA methylation changes,
histone modifications and non-coding RNAs (49,50). These
epigenetic changes may affect the expression of genes
involved in neurodevelopment, stress response and synaptic
function, which potentially contribute to the develop-
ment of psychosis following trauma (48) by impacting the
dopaminergic, serotonergic, glutamatergic and GABAergic
neurotransmitter systems, the immune system and oxidative
stress (51). Additionally, the dual hit/two-hit hypothesis
model, suggests that genetic vulnerability and pre-/perinatal
risk factors (such as hypoxia, maternal stress, viral infec-
tion and malnutrition) lead to an altered neuronal network
(the first hit) that may prime the individual to become more
responsive to environmental stressors (such as childhood
trauma, urbanicity, migration and substance abuse) early or
later in life (the second hit) (52,53). According to this model,
trauma activates the stress response system, leading to the
release of stress hormones such as cortisol, which in turn
may have a negative impact on brain function and lead to
the development or worsening of psychotic symptoms. The
Childhood Adversity and Psychosis (CAPsy) study in the
UK using a sample of 374 cases with first-episode psychosis
and 301 population-based controls (54) found that all forms
of ACEs were associated with an approximately two- to
four-fold increased probability of individuals developing
a psychotic disorder. Furthermore, exposure to multiple
adversities was associated with a linear increase in this
probability. A birth cohort study of children and adolescents
provided additional evidence of a cumulative effect, with
an increased risk associated with an increased level/dose of
exposure to trauma that persisted even after adjusting for
genetic risk (18).

The theory of social defeat is another mechanism
that has been proposed to explain the link between CT
and psychosis, whereby prolonged or chronic exposure to
victimization may lead to negative evaluations of the self
and other individuals, leading to hostile interpretations
of ambiguous social situations and the intention of other
individuals (55). Previous meta-analyses indicated a two to
four times increased risk for developing psychosis following
exposure to any CT, whether from caregivers (such as abuse)
or peers (such as bullying) (4,56). Proposed psychological
pathways have included dissociation and post-traumatic
stress, feelings of loneliness, negative self-schemas and
affective pathways, such as depression, anxiety and
emotional dysregulation (48,51).

These findings suggest that the extreme experiences of
threat, hostility and violence in childhood and adolescence
may mediate the development of psychotic symptoms in
individuals with underlying genetic susceptibility and neuro-
developmental adversity through cognitive processes (such
as negative beliefs about the self, world and others, leading
to distressing interpretations of everyday events or cogni-
tive appraisal biases that could eventually result in paranoid
delusion), affective pathways (such as anxiety, depression
and emotional dysregulation, leading to dissociation that
could eventually evoke hallucinations) and neurobiological
systems implicated in psychotic disorders such as those of
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Table I. A summary of the evidence supporting the four pathway models linking childhood trauma with psychosis.

A, Diathesis-stressor model/stress-vulnerability model

First author/s, year Sample size, n Type of study (Refs.)

Read et al, 2001 33,648 Systematic review (1961-2000) 42)

Walker et al, 2008 - Narrative review @7

Myin-Germeys and van Os, 2007 138 Case-control study using an experience sampling method (46)

Lardinois et al, 2011 50 Clinical study, using an experience sampling method 44)

B, Dual-hit/two-hit hypothesis model

First author/s, year Sample size, n Type of study (Refs.)

Bayer et al, 1999 - Conceptual paper based on available research findings (52)

Maynard et al, 2001 - Conceptual paper based on available research findings (53)

C, Socio-developmental hypothesis model

First author/s, year Sample size, n Type of study (Refs.)

Morgan et al,2010 780 Systematic review of 32 studies on risk factors for psychosis (48)
in migrants and ethnic minority groups

Croft et al, 2019 4,433 Population-based birth cohort study (18)

Davis et al, 2017 46 Clinical longitudinal study 49)

Morgan et al, 2020 675 Population-based case-control study of first-episode (54)
psychosis, conducted over a 4-year period (2010-2014)

D, Theory of social defeat model

First author/s, year Sample size, n Type of study (Ref))

Selten and Cantor-Graae, 2005 - Narrative review (55)

Morgan et al, 2010 780 Systematic review of 32 studies on risk factors for psychosis (48)
in migrants and ethnic minority groups

van Dam et al, 2012 23,721 Metanalysis of 14 population-based studies (cross-sectional (56)
and follow-up studies)

Varese et al, 2012 78,207 Metanalysis of 41 studies (prospective cohort, large-scale “4)
cross-sectional and case-control studies)

Alameda et al, 2020 75,086 Systematic review (1979-2019) on

the amygdala, HPA axis and dopaminergic system (48,51)
(Fig. 1). Additionally, data from a large population UK
birth cohort study (n=3,514), the Avon Longitudinal Study
of Parents and Children (57), indicated that being exposed
to a traumatic experience in childhood (5-11 years) and
adolescence (11-17 years) was associated with PE develop-
ment by the age of 24. Neurodevelopmental adversity (for
example, due to a low birth weight or being born preterm)
and exposure to trauma were independently associated with
PEs, even after adjusting for socio-demographic and genetic
risks. The indirect relationship between neurodevelop-
mental adversity and PEs via an increased exposure to CT,
in particular peer bullying, highlighted that early develop-
mental risk and impairment may lead to further ACEs along

the developmental pathway, cumulating in negative mental
health outcomes, including psychosis (26).

6. Similarities in neurobiological associations of CT and
schizophrenia

Consistently, the data from both human and animal studies
indicate that dopaminergic and glutaminergic dysfunc-
tion is implicated in psychosis and trauma-associated
disorders (55,58,59,60,61). The commonly suggested
mechanism linking CT to psychosis is the ‘sensitization’ of
the mesolimbic dopamine system (60) that results in dopa-
mine dysregulation and abnormal perceptual and cognitive
experiences, which may increase the risk of developing
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birth and low birth-weight)

Developmental delay/
impairment
(speech/language, motor,
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Exposure to threat, hostility, violence
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and poverty) (]
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Figure 1. Overview of models explaining the link between trauma and psychosis. Evidence presented in the current review is summarized, highlighting the
implication of diverse yet interrelated neurobiological and psychosocial pathways in the propagation of psychotic-like symptoms and psychosis in patients
with a history of trauma or serious adverse childhood experiences. The figure was created with BioRender (https:/biorender.com). IQ, intelligence quotient.

schizophrenia (55,62). Exposure to ACEs is associated with
mesolimbic dopamine release (62) and elevated striatal dopa-
mine function in adulthood (58). Glucocorticoids (cortisol),
which are involved in the stress response, also modify the
dopamine neurotransmission (62). HPA axis dysregulation
is observed in individuals exposed to trauma (63) and in
individuals with schizophrenia (62). HPA axis hyperactivity
in adolescents meeting clinical high risk (CHR) criteria for
psychosis, as indicated by increased cortisol levels, is predic-
tive of psychosis (64,65), and is associated with increased
psychotic symptom severity and symptom progression (66).

Prolonged stress or prolonged exposure to glucocorti-
coids has toxic effects for the development of the brain, and
in particular the hippocampus (67). Hippocampal changes
such as volume reduction (68) and decreased brain-derived
neurotrophic factor levels are observed in patients with
schizophrenia (69-73) and in individuals with early-life
adversity (74-76). Enduring childhood traumatic experiences
and early-course schizophrenia seems to be associated with
a reduced amygdala volume (77-79), deficits in amygdala
reactivity (80,81) and altered functional connectivity with
the prefrontal cortex (64,82). These disturbances in the
amygdala and other emotional and related brain systems
(such as ventromedial, orbitofrontal and anterior singulate
cortex, mesolimbic and mesocortical dopamine pathways,
hippocampus and nucleus accumbens) contribute to the
schizophrenia symptoms (83).

Inflammation has also been identified as a potential
contributor to the development of both psychosis and PTSD.
Specifically, increased levels of inflammatory markers, such as
interleukin-6, were revealed in individuals with psychosis (84),
as well as in individuals with PTSD (85).

7. Conclusion

Overall, the present review of the research evidence confirms
the relationship between exposure to traumatic experiences
in childhood and psychosis. However, this relationship lacks
specificity, is complex and is not fully understood. Future
prospective studies of children with genetic and/or devel-
opmental vulnerabilities, exposed to severe and enduring
traumatic events, which focus on the interplay between
mediating and moderating factors (such as biological,
neurocognitive, emotional and environmental factors), may
elucidate the different pathways linking trauma and psychosis.
In turn, this would inform interventions aimed at mitigating
and managing the risk of developing psychosis or other
negative mental health outcomes. The clinical implication
of the present review indicates the importance of compre-
hensive screening for trauma in all patients presenting with
psychotic-like symptoms or a psychotic disorder. Furthermore,
trauma-informed interventions should be implemented with
the aim of preventing the intensification of psychotic symp-
toms and processes.
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