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Abstract: This systematic review provides a comprehensive neuropsychological analysis of psychotic spectrum
disorders, including schizophrenia, bipolar disorder, and depression. It explores cognitive impairments in
memory, attention, and executive function, and the relation between brain abnormalities and these deficits.
The paper emphasizes the use of neuropsychological tests in diagnosis and early psychosis management, while
also discussing interventions, the impact of dementia on psychosis, and the neurobiological patterns associated
with these conditions. Additionally, it underlines the importance of childhood trauma in the development of
psychosis and examines the effects of substance abuse and brain injury. Neuropsychological evaluations and
targeted therapies are highlighted as crucial for the understanding, diagnosis, and treatment of psychotic
disorders. The research further includes evidence of neurocognitive dysfunction in individuals with a high risk
of psychosis and emphasizes the advanced brain aging in schizophrenia and bipolar disorder. The necessity of
comprehensive clinical evaluations and targeted therapies for cognitive impairments is underscored
throughout the research. The potential effects of dementia on individuals with psychosis, neurobiological
patterns, the role of childhood trauma, the impact of psychosis in dementia patients, and proposed treatments
are also explored in depth. Overall, the paper underscores the integral role neuropsychological knowledge
plays in understanding, diagnosing, managing, and treating psychotic spectrum disorders.
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1. Introduction

Clinical neuropsychology plays a vital role in comprehending the cognitive deficits linked to
psychotic spectrum disorders, including Schizophrenia and other related psychotic disorders. The
illnesses under consideration exhibit a wide array of cognitive impairments that affect multiple
aspects of cognitive performance, such as memory, attention, executive function, language, and
spatial abilities [1]. The extent and characteristics of cognitive dysfunction might differ among
various psychotic disorders, with Schizophrenia often displaying the most pronounced impairment
[2]. Neuropsychological research has yielded significant findings regarding the neurocognitive
impairments observed in patients diagnosed with psychosis. Previous studies have demonstrated
that people diagnosed with Schizophrenia display a comprehensive cognitive impairment
characterized by deficits reported in various cognitive domains [1,3,4]. The deficiencies mentioned
above are not restricted to cognitive capacities but encompass a wide-ranging impairment [1].

Moreover, scholarly research has underscored the significance of evaluating distinct cognitive
domains, namely working memory and executive function, in forecasting the occurrence of psychosis
among persons diagnosed with Alzheimer's disease. The impact of antipsychotic drugs on cognitive
functioning has also been explored in the context of treating psychosis. According to empirical
evidence, the administration of antipsychotic medication has been associated with enhancements in
neurocognitive functioning. However, it is essential to note that the extent of these gains may change
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among various types of drugs. Nevertheless, it is imperative to exercise prudence while examining
these discoveries, considering the methodological constraints that could impact the
comprehensibility of the outcomes [5].

Moreover, the evaluation of cognitive impairment in individuals with psychotic disorders
extends beyond nations with high economic status. The demand for concise neuropsychological
assessments is increasing in low and middle-income countries, where resource constraints are
prevalent [6]. The same researchers conducted studies to investigate the efficacy of brief
neuropsychological tests in evaluating cognitive impairment in individuals with psychotic illnesses
within specific contexts. The above evaluations have underscored the significance of creating
validated assessments that may be effectively utilized in settings with limited resources.

In summary, clinical neuropsychology is vital in comprehending the cognitive deficits linked to
psychotic spectrum disorders. Numerous studies have demonstrated that patients diagnosed with
Schizophrenia and other psychotic disorders manifest diverse cognitive impairments spanning
various areas [4-7]. Neuropsychological tests have a crucial role in the identification of distinct
cognitive deficits and the prediction of psychosis [2]. Additional investigation is required to establish
validated, concise neuropsychological assessments suitable for use in poor and middle-income
nations to evaluate cognitive impairment in individuals with psychotic illnesses.

The human mind can be characterized as a multifaceted network of cognitive processes, affective
experiences, sensory interpretations, and behavioral responses, carefully regulated by the underlying
neurological mechanisms of the brain. Clinical neuropsychology is situated at the intersection of this
framework to elucidate the connection between cognitive processes and the underlying neural
architecture, particularly in cases of aberrations. One of the most captivating and diverse fields of
inquiry in this domain is the psychotic spectrum, which encompasses a variety of disorders marked
by modified cognitive processes, affective states, sensory experiences, and, frequently, a sense of
disconnection from objective reality.

The psychotic spectrum comprises a range of illnesses, with schizophrenia being the most
notable among them. Additional disorders contributing to the continuum include schizoaffective
disorder, short psychotic disorder, and delusional disorder. Historically, the predominant emphasis
was placed on the observable manifestations of mental disorders, such as auditory or visual
hallucinations and paranoid or grandiose delusions. However, recent advancements in
neuropsychology have redirected attention toward the cognitive impairments that coexist with these
conditions. The deficiencies mentioned above frequently play a pivotal role in determining an
individual's functional capacity and overall quality of life, occasionally overshadowing the effects of
the more obvious psychotic symptoms [8-10].

This study aims to analyze the neuropsychological components of the psychotic spectrum. By
exploring the cognitive disruptions linked to these disorders, analyzing their neurological
foundations, and examining their wider ramifications, we aim to elucidate a holistic knowledge of
psychosis. An in-depth comprehension of these factors enhances the accuracy of diagnosis and
facilitates the development of novel therapy approaches designed to improve cognitive function
while alleviating symptoms. In the following sections, we will examine the main cognitive domains
impacted by the psychotic spectrum, investigate the brain structures associated with these
impairments, and analyze the consequences for everyday functioning and overall prognosis. This
investigation aims to highlight the significant role of clinical neuropsychology in redefining our
comprehension of the psychotic range.

2. Literature Review

2.1. Neurobiological Pattern in Psychotic Spectrum

Extensive study has investigated neurobiological processes within psychotic spectrum illnesses,
including Schizophrenia and other related psychotic disorders. The theory of the dopamine
hypothesis has played a significant role in elucidating the neurological underpinnings of these
illnesses [11]. According to the same researchers, there is an indication that the dysregulation of
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dopamine neurotransmission, specifically in the striatum and prefrontal cortex, is significant in the
development of psychosis. The abovementioned idea has garnered support from many
neurochemical imaging studies, genetic data, and investigations into environmental risk factors.
Moreover, scholarly investigations have shed light on the involvement of additional neurotransmitter
systems, namely glutamate, and GABA, in the neurobiological mechanisms underlying psychotic
spectrum disorders. The pathophysiology of these disorders may be influenced by the dysregulation
of these systems and changes in synaptic plasticity and neurodevelopmental processes [11].

Moreover, previous studies have identified structural and functional irregularities in specific
brain regions, such as the hippocampus, amygdala, insula, and cortical networks, as potential
neurobiological factors contributing to the development of psychosis [12-15]. Examining
neurobiological patterns in psychotic spectrum disorders necessitates a comprehensive
understanding of the interplay between hereditary susceptibility and environmental influences. The
impact of early life hardship, urban upbringing, minority group position, and substance use,
including cannabis, on the developing brain and the heightened risk of psychosis has been
established in previous research. The manifestation and severity of psychopathology can be
influenced by the interaction of these factors with genetic predispositions [16]. The neurobiological
patterns identified in psychotic spectrum illnesses are not confined to diagnostic categories but can
be detected over the entire range of psychosis. Researchers [12] have revealed transdiagnostic
connections between the integrity of functional brain networks and cognitive impairments. These
findings offer valuable insights into the shared neurobiological pathways contributing to cognitive
deficits in psychotic disorders. The results mentioned above indicate that knowledge about
neurological patterns that extend beyond traditional diagnostic limits can contribute to advancing
targeted therapies and tailored treatment strategies.

In summary, the neurobiological manifestations observed in psychotic spectrum illnesses are
characterized by the dysregulation of neurotransmitter systems, modifications in brain structure and
function, and the interplay between genetic susceptibility and environmental influences. In
conjunction with the participation of additional neurotransmitter systems and brain areas, the
dopamine hypothesis offers a theoretical framework for comprehending the underlying mechanisms
of psychosis. The transdiagnostic connections and the influence of environmental factors underscore
the intricate nature of the neurobiological processes in various illnesses. Ongoing investigation in this
domain is crucial to further our comprehension of the fundamental mechanisms and to facilitate the
development of efficacious therapies for persons diagnosed with psychotic spectrum illnesses.

2.2. Neurocognitive Pattern in Psychotic Spectrum

According to the existing body of research, schizophrenia is distinguished by a comprehensive
cognitive decline across multiple areas, encompassing verbal and nonverbal memory, motor skills,
attention, intellectual capacity, spatial aptitude, executive functioning, language proficiency, and
performance on tactile-transfer tests [17]. The abovementioned study by researchers [18] indicates
that cognitive impairments are observed in individuals with first-episode schizophrenia and chronic
schizophrenia. Various psychiatric conditions, such as schizoaffective disorder and bipolar disorder
with psychotic features, are associated with cognitive impairments [12,19]. Researchers [19,20] in the
field of neuropsychology provide empirical support for the notion that cognitive impairment is an
inherent characteristic of schizophrenia and other psychotic disorders. There are variations in the
severity of cognitive deficits among psychotic disorders, with schizophrenia typically exhibiting the
most severe impairment [12]. However, previous research has shown that cognitive deficits are
present prior to the onset of psychosis' prodromal phases [20]. Neuroimaging studies have provided
empirical support for the existence of discernible macroscopic alterations in the brains of individuals
with psychotic disorders. These modifications include structural, functional, perfusion, and
metabolic changes in brain activity [23]. The same researchers [23] report that magnetic resonance
imaging (MRI) and positron emission tomography (PET) can be used to detect alterations. In previous
studies [12,22], the correlation between the integrity of functional brain networks and the cognitive
ability of individuals experiencing psychotic-like episodes was established. These findings provide
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empirical support for the neurodevelopmental model of schizophrenia and other psychotic disorders,
indicating that cognitive impairments are the result of atypical neurodevelopment [20,21]. However,
a comprehensive understanding of the neurobiological mechanisms underlying these cognitive
impairments and brain structure alterations is still lacking [23].

In addition, it is crucial to recognize that cognitive impairments are a prominent symptom of
schizophrenia and other psychotic disorders. Multiple cognitive domains are affected, and cognitive
impairments can be observed in both the acute and chronic phases of the illness. Cognitive
abnormalities vary in severity across psychotic disorders, with schizophrenia typically exhibiting the
most severe impairment [4]. The existence of macroscopic brain changes associated with psychotic
disorders has been empirically supported by neuroimaging studies. These modifications may
contribute to the cognitive impairments observed in patients with these disorders. Additional
research is required to enhance our understanding of the underlying neurobiological mechanisms
and to develop targeted therapeutic interventions for cognitive impairments in psychotic disorders
[5-7,10].

Psychotic spectrum disorders, such as schizophrenia and other related psychotic disorders, are
characterized by a wide range of cognitive impairments that impact numerous facets of cognitive
functioning. Memory, attention, executive functions, and language skills are frequently impaired in
patients with these disorders [1]. Psychotic spectrum disorders are frequently associated with
memory impairments. According to researchers [17] empirical findings, individuals with
schizophrenia have deficits in both verbal and nonverbal memory. Memory impairments can have a
significant impact on a person's ability to encode, retain, and retrieve information, resulting in
difficulties with learning and daily functioning [3]. People with psychotic spectrum disorders
frequently struggle to maintain concentration. According to researchers [3], visual and auditory
attention deficits can impair the ability to concentrate, maintain attention, and filter out irrelevant
stimuli. These attentional deficits may result in cognitive excess and impede the effective processing
of information.

Executive functions consist of higher-order cognitive processes such as planning, problem-
solving, and cognitive flexibility, and they are frequently impaired in people with psychotic spectrum
disorders. According to researchers [24], impairments in executive functions have a substantial
impact on an individual's ability to set goals, organize and prioritize duties, and adapt to changing
circumstances. These restrictions can have a significant impact on an individual's ability to engage in
daily activities and maintain autonomy. Additionally, patients with psychotic spectrum disorders
exhibit language impairments. The presence of difficulties in expressive and receptive language skills
can have a significant impact on communication, social interactions, and the ability to effectively
articulate thoughts and ideas [24]. A person's perception of social isolation and ability to establish
and maintain interpersonal relationships may be affected by language limitations. Evaluation and
comprehension of cognitive impairments associated with psychotic spectrum disorders requires
neuropsychological evaluations. These assessments provide invaluable insight into the impacts of
various cognitive impairments on daily functioning. Moreover, these interventions play an important
role in the development of targeted therapies and treatment strategies that seek to improve cognitive
functioning and overall quality of life in individuals with psychotic spectrum disorders [25].

Several neuropsychological domains, including but not limited to memory, attention, executive
functioning, and language abilities, are impaired in psychotic spectrum disorders. The presence of
these cognitive impairments has a significant impact on the daily functioning and overall quality of
life of individuals [4]. To facilitate the development of effective treatments and improve the overall
prognosis of those afflicted with psychotic spectrum disorders, it is essential to gain a thorough
comprehension of the specific cognitive impairments observed in these conditions [8,9,13].

2.3. Neuropsychological Functioning of Dementia Patients with Psychosis

Dementia is an advancing neurological disorder distinguished by a gradual deterioration in
cognitive functions, resulting in impaired memory, cognition, behavior, and the ability to perform
daily tasks. As the progression of dementia occurs, a notable subgroup of patients exhibits
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neuropsychiatric symptoms, among which psychosis arises as a particularly complex clinical
manifestation. The simultaneous presence of dementia and psychosis introduces intricacy to
diagnosing and treating both conditions. The interaction between cognitive decline and psychotic
symptoms poses distinct difficulties for healthcare professionals, caregivers, and the broader
healthcare system. A thorough neuropsychological assessment is necessary to address the complex
intersection of cognitive impairment associated with dementia and psychosis [2,5]. The unique
neuropsychological profiles of dementia and psychosis have been the subject of independent
investigation. Still, the extent of overlap and interaction between these two disorders has received
less attention in the existing literature. The co-occurrence of cognitive impairments, particularly those
related to dementia, hallucinations, delusions, and other manifestations of psychosis, can
substantially influence the neuropsychological terrain. Combining these factors can lead to worsened
cognitive impairments, modified patterns of disease advancement, and diverse reactions to therapy
approaches [7-9].

Additionally, psychosis may be associated with dementia, and recent studies suggest a
hypothesis that links psychotic symptoms in individuals with dementia to comparatively higher
levels of executive control impairments and visuoperceptual deficiencies. According to a survey
conducted by researcher [26], the negative symptoms of schizophrenia contribute significantly to the
morbidity associated with the condition. Still, their prominence is comparatively lower in other
psychotic disorders. Within schizophrenia, two negative symptoms stand out: the loss of emotional
expression and abulia. Understanding the etiology of psychosis in specific subsets of dementia
patients is paramount, as researchers have endeavored to elucidate this phenomenon. A comparison
was conducted between the neuropsychological functioning patterns of dementia patients who
developed psychosis and those who did not. The researchers posited in their central hypothesis that
individuals with dementia who exhibit psychosis would demonstrate distinct patterns of
neuropsychological functioning compared to those without psychosis. The researchers had a specific
expectation that the former group would exhibit a higher level of impairment in visuoperceptual and
executive functions. Upon comparing the two groups, it becomes evident that patients displaying
psychoticism exhibit diminished punctuation scores on assessments evaluating executive control.

Dementia is a neurological condition characterized by a progressive deterioration of cognitive
functions and impairment in daily activities. Psychosis, characterized by hallucinations and
delusions, is a commonly reported phenomenon in individuals with various forms of dementia, such
as Alzheimer's disease, dementia with Lewy bodies, and Parkinson's disease dementia [27-29].
Understanding the cognitive processes of individuals with dementia and psychosis is crucial for the
development and implementation of efficacious treatments aimed at managing and treating their
condition. The primary objective of this literature review is to critically assess the existing body of
research pertaining to the neuropsychological dimensions of individuals with dementia who also
experience psychosis. Researchers [30] conducted a study to investigate the impact of extended
treatment of neuroleptic drugs on the cognitive decline and neuropsychiatric symptoms of
individuals diagnosed with Alzheimer's disease (AD). The findings of the study revealed that the
cessation of neuroleptic drugs did not yield any adverse impact on the cognitive and functional
capacities of the vast majority of individuals diagnosed with Alzheimer's disease. Nevertheless, it is
imperative to acknowledge that neuroleptics may provide distinct advantages in the extended
management of heightened neuropsychiatric symptoms [30]. Based on the aforementioned evidence,
it is imperative to conduct a thorough assessment when contemplating the utilization of neuroleptic
medications, wherein a careful analysis of the prospective advantages and drawbacks is undertaken.
In a study undertaken by researcher [31], an independent examination was carried out to examine
the relationship between neuropsychiatric symptoms (NPS) and the prevalence of dementia in a
sample of older adults who had unimpaired cognitive abilities. Based on the results of this study, it
can be concluded that persons diagnosed with dementia, excluding Alzheimer's disease, demonstrate
a higher propensity for manifesting psychotic symptoms as opposed to affective or agitation
symptoms. This implies that neuropsychiatric symptoms (NPS), such as psychosis, may act as an
antecedent to dementia and its diverse manifestations. Further investigation is required to have a
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comprehensive understanding of the neurobiological associations between novel psychoactive
substances (NPS) and the diverse subtypes of dementia. The primary objective of the study
conducted by researchers [32] was to ascertain if cognitive impairments in specific domains can serve
as predictive indicators for the initiation of psychosis in individuals diagnosed with Alzheimer's
disease (AD). Individuals who have received a diagnosis of Alzheimer's disease (AD) demonstrate
notable deficits in cognitive abilities, namely in the areas of working memory and executive
functioning. These impairments have been associated with the appearance of psychosis. The
aforementioned research outcomes emphasize the need of evaluating and tracking cognitive
performance, particularly in the stated areas, among persons diagnosed with dementia and
concurrent psychosis. In the assessment of decision-making capacity among individuals with
dementia, neuropsychological tests have been employed as a valuable tool. Researchers [33]
conducted a study to investigate the influence of neuropsychological test performance on the ability
to make treatment decisions in individuals diagnosed with mild to moderate dementia. The research
conducted revealed a noteworthy association between individuals' performance on
neuropsychological evaluations and their ability to make well-informed decisions regarding their
treatment. This implies that the utilization of neuropsychological exams for the purpose of evaluating
cognitive capacities might have a substantial impact on ascertaining an individual's capability to
make well-informed selections pertaining to their therapeutic interventions. Furthermore, extensive
scholarly inquiry has been conducted to investigate the correlation between psychotic symptoms and
several classifications of dementia. The study conducted by researchers [16] aimed to examine the
occurrence of psychotic symptoms in a cohort of adults aged 85 years with dementia. The researchers
utilized a representative sample from the general community for their investigation. The findings of
this study reveal a noteworthy occurrence of psychotic symptoms among older adults who have been
diagnosed with dementia. This occurrence leads to a considerable decline in their ability to do
everyday tasks and places a great strain on those who provide care for them. The presentation of
psychotic symptoms exhibited variability among different subtypes of dementia, with a particular
emphasis on the thorough investigation of Alzheimer's disease (AD).

In summary, the current corpus of research pertaining to the neuropsychological functioning of
patients diagnosed with dementia and psychosis reveals the complex interaction among cognitive
deterioration, neuropsychiatric symptoms, and specific subclasses of dementia. There is a correlation
between deficits in working memory and executive functioning and psychosis in individuals
diagnosed with Alzheimer's. The utilization of neuropsychological examinations to evaluate
cognitive capacities can provide valuable insights into the decision-making capacity of individuals
affected by dementia. Additional investigation is required to enhance comprehension of the
neurobiological mechanisms that underlie psychotic episodes in individuals with dementia and
formulate specific therapies to treat these symptoms effectively [31-33].

2.4. Relationship between Childhood Trauma and Psychosis

Childhood trauma can be described as the negative consequences, potential risks, or possible
harm that may arise from the actions or inactions of the child's caregiver [34]. However, the
description mentioned above encompasses a broad spectrum of events, encompassing physical,
emotional, and sexual abuse, neglect, bullying, or other adversities encountered within the
educational setting and the loss of a family member. It is worth noting that these experiences
potentially impact a significant proportion of the global population, estimated at 66% [35]. The
prevalent traumas experienced by individuals, regardless of gender, encompass physical abuse,
physical neglect, and mental abuse [36]. The available body of evidence indicates a correlation
between adverse childhood experiences and an increased likelihood of negative social outcomes,
including mental illnesses, lower educational attainment, and higher rates of criminal behavior [37].

The lack of understanding and limited knowledge of the illness is frequently observed in cases
of psychosis, particularly in individuals diagnosed with schizophrenia [38]. The therapeutic
significance of perceptual impairment lies in its association with suboptimal adherence to therapy
[39], lower levels of overall functioning, increased severity of psychopathological symptoms, higher
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likelihood of recurrence, and diminished treatment outcomes [40]. Empirical examinations of the
hypotheses in neuropsychology have been developed mostly within the past twenty years. The
hypothesis put out posits that the modification of prefrontal cortex functioning, which is responsible
for cognitive flexibility and introspection, could potentially result in impaired insight [40]. While
certain studies indicate a lack of awareness of the disease concerning impaired performance on
various neuropsychological assessments [39], the results are inconclusive. Psychotic events
throughout early childhood has been linked with cognitive abnormalities, functional impairment,
and an increased likelihood of developing mental illnesses in the future. Furthermore, it should be
noted that while these conditions are prevalent among adults, there is a scarcity of comprehensive
neuropsychological research conducted across the adult lifespan, and the potential influence of
confounding circumstances has not been well investigated. According to researcher [41], the
collective occurrence of psychotic disorders is estimated to be around 3% throughout an individual's
lifetime, whereas the incidence of schizophrenia specifically is estimated to be 1%. Surveys conducted
by the World Health Organization (WHO) have revealed that a considerable segment of the general
population exhibits subclinical psychotic experiences [42]. The aforementioned surveys provide data
on the lifetime prevalence rates of mental health disorders across different income categories.
Globally, the prevalence rate is reported to be 5.8%. In high-income countries, the rate is slightly
higher at 6.8%, while middle-income countries have a prevalence rate of 7.2%. In contrast, low-
income countries exhibit a lower prevalence rate of 3.2%. The existing body of evidence indicates a
potential association between subclinical psychotic experiences and the manifestation of more
pronounced clinical psychotic symptoms. Hence, the examination of subclinical experiences has the
potential to yield significant insights regarding the fundamental characteristics of psychotic
disorders. Previous research has documented the existence of common risk factors that are associated
with both psychotic episodes and psychotic disorders. Childhood abuse, low IQ, and exposure to
stressful life events have been identified as significant factors in this context. It is of utmost
importance to recognize that several studies have provided evidence regarding the presence of
pathophysiologic similarities between clinical psychosis and subclinical psychosis. These similarities
encompass hypofrontality, front-temporal disconnection, and impairments in grey and white matter.
Notably, individuals who have undergone psychotic experiences during their childhood exhibit a
heightened susceptibility to developing psychotic disorders in the later stages of life, particularly
during adulthood [43]. This correlation is linked to the likelihood of hospitalization for a psychotic
disorder, as indicated by the research conducted by researchers [44]. Psychotic experiences are
associated with nonpsychotic psychiatric disorders such as anxiety, depression [45,46], suicidal
ideation, and behavior. The Psychosis Screening Questionnaire (PSQ) was utilized to assess the
presence of psychotic events. The screening test is an interviewer-administered assessment tool
designed to evaluate psychotic episodes during the past year. It comprises five distinct portions, each
addressing specific domains of hypomania, thinking disorder, paranoia, weird experiences, and
hallucinations. Historically, certain elements pertaining to hypomania were initially considered for
inclusion but were subsequently excluded due to the primary emphasis on psychosis, as they lack a
direct association. Each portion of the study includes a specific beginning inquiry, which is
subsequently followed by one or more sub-questions aimed at assessing the nature and
characteristics of the psychotic experiences. The validity of this screening test has been established
through its administration in two separate surveys conducted within the United Kingdom. In the
study conducted by researchers [47] entitled "Psychotic Experiences and Neuropsychological
Functioning in a Population-based Sample," ten participants had incomplete data in the
questionnaire. Among these participants, eight individuals reported a current or past diagnosis of
psychosis, while three participants who were currently using antipsychotic medication were
excluded from the data analysis. The study included a total of 1677 participants, who represented
various nationalities. Among these participants, 633 individuals (37.7%) identified as non-white
British. The average age of the participants was 40 years, with a standard deviation of 17 years. The
age range of the participants spanned from 16 to 90 years. Seven hundred thirty-three individuals,
constituting 43.7% of the sample, identified as male. A total of 11 subjects, exhibiting a prevalence
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rate of 0.7%, manifested symptoms of a psychotic illness when their self-reports and medication
usage were analyzed. These findings align with previous research outcomes. Individuals who
exhibited a higher likelihood of experiencing psychotic episodes were found to possess certain
characteristics, including belonging to a minority ethnic group, having a lower employment status,
engaging in cannabis consumption during the last year, and being diagnosed with a common mental
condition. The age difference variable did not demonstrate statistical significance. The researcher's
findings indicate a potential link between subclinical psychotic experiences and mild cognitive
impairment during maturity. Only older persons with psychotic experiences had medium or
substantial impairments in working memory, memory, and memory after controlling for socio-
demographic variables, mental illness, and cannabis use. The study's findings were consistent with
the National Survey of Psychiatric Morbidity in Great Britain, which documented a decline in verbal
IQ among people who reported experiencing psychotic symptoms. The researchers contended that
the cognitive impairment profile observed in adults with psychotic episodes differed from that of
individuals diagnosed with psychotic conditions.

When discussing psychosis, it is important to note that this term encompasses several disorders
or illnesses, each characterized by distinct mental structures. Nevertheless, these narratives have two
fundamental structural elements: a blurring line between fact and illusion and a merging of actuality
with imaginative elements. A growing body of research suggests that the utilization of
neuropsychology has promise as an effective means of evaluating and addressing psychotic illnesses.
Neuropsychology is an academic discipline that investigates the relationship between brain function
and behavior, focusing on understanding disorders' impact on cognitive processes [48,49]. Gaining
comprehension of the impact of a condition on cognitive performance can offer valuable insights into
the development of therapeutic approaches. The investigation of the correlation between cognition
and the concept of "self" holds significant relevance within the realm of psychotic disorders. The self-
concept encompasses various dimensions: consciousness, personal identity, and memory. However,
scholars are also intrigued by an additional facet of the individual known as self-awareness, which
undergoes development over time, particularly within intimate relationships. For example,
perceiving and labeling external objects and individuals is generally less challenging than
recognizing and comprehending one's own internal experiences, such as emotions, thoughts, or
behaviors. Nevertheless, existing evidence indicates that the development of self-awareness is a
progressive phenomenon that occurs throughout childhood and adolescence. The process mentioned
above can potentially be influenced by a range of factors, including but not limited to heredity, brain
morphology, individual disposition, and stress levels. Research has indicated that individuals
diagnosed with psychotic disorders frequently encounter difficulties in perceiving their selves at
instances that necessitate contemplation and self-examination, such as when prompted to adopt a
third-person viewpoint of oneself. Several studies have indicated that individuals diagnosed with
schizophrenia exhibit challenges in recognizing themselves as participants in the scenarios presented
in the widely employed "Self-Awareness Inventory" test. This observation implies that these
individuals possess diminished self-awareness regarding their cognitive and affective states [50]. On
the contrary, alternative research has indicated that patients with psychosis exhibit elevated levels of
self-awareness in specific circumstances, such as while engaging in introspection regarding
emotional memories or contemplating the feelings of others. The results of this study indicate that an
individual's self-awareness can fluctuate across different situations. Individuals with challenges in
perceiving their identity across various contexts may face a heightened vulnerability to the
development of diminished self-esteem and impaired social aptitude. These individuals may exhibit
a decreased likelihood of achieving success in their interpersonal connections. Therefore, it is crucial
to evaluate the existence of various facets of self-awareness in patients diagnosed with psychotic
disorders [51].

Moreover, psychosis can manifest in individuals exposed to substance abuse, such as drugs, or
during the withdrawal phase. Additionally, it can arise from inherent mental health issues, including
primary and secondary disorders, which may have physiological origins. Significant progress has
been made in understanding the underlying mechanisms of psychotic symptoms, such as delusions
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and hallucinations. Recent research has identified a novel association between psychoses and
neuronal autoantibodies [52]. This observation sheds new insight into the discourse surrounding the
presence of common biomarkers, as it reveals that a minority of persons with psychotic disorders
exhibit these autoantibodies. One emerging area of research in the field of psychosis studies involves
recognizing that some neurobiological markers and manifestations can be more effectively identified
by using advanced instruments and experimental methodologies in group analyses. The circuits
responsible for changes of mind are situated in specific locations within the brain, and these locations
exhibit little susceptibility to alteration while also being susceptible to individual differences. Resting-
state alterations have been delineated in schizophrenia, potentially aiding in the integration of small
structural cerebral abnormalities observed in individuals with schizophrenia. Nevertheless, it is
important to note that this population's predominant impairments in cerebral functioning include
perception and cognition. There is ongoing development of ideas aimed at establishing conceptual
connections between regions of observable neurobiological alterations and psychotic
phenomenology [53].

2.4. Neuropsychological Interventions and Rehabilitation in Psychotic Spectrum

Implementing neuropsychological therapies and rehabilitation is paramount in managing
cognitive deficits among patients diagnosed with psychotic spectrum illnesses, including
schizophrenia and psychotic bipolar disorder. The primary objective of these interventions is to
promote cognitive functioning, optimize everyday functioning, and ultimately enhance the overall
quality of life for those affected by these disorders. Cognitive deficits in psychotic spectrum disorders
can impact multiple areas, encompassing memory, attention, executive processes, and language
abilities. According to researchers [54], these deficits can substantially affect an individual's capacity
to carry out routine tasks, sustain work, and participate in social interactions. Various
neuropsychological therapy and rehabilitation procedures have been developed with the aim of
targeting specific cognitive problems and promoting cognitive restoration. Cognitive remediation is
a widely acknowledged method employed in the realm of neuropsychological intervention,
involving the application of structured training programs aimed at enhancing cognitive capacities
[55]. Cognitive remediation programs often encompass a variety of exercises and assignments that
are designed to specifically address distinct cognitive domains, such as working memory, attention,
and executive functioning [56]. These programs have the flexibility to be presented either
individually or in groups, and they have the capability to incorporate computer-based training,
cognitive exercises, and compensating strategies. The utilization of noninvasive methodologies for
brain stimulation, such as transcranial magnetic stimulation (TMS) and direct current stimulation
(tDCS), is an alternate approach. The aforementioned tactics encompass the utilization of low-
intensity electrical currents or magnetic fields targeted at specific cerebral areas with the aim of
regulating neuronal activity and augmenting cognitive functioning [56]. The application of
noninvasive brain stimulation techniques for enhancing cognitive functions in individuals diagnosed
with psychotic spectrum disorders has demonstrated encouraging results. The same researchers [56]
have reported that several investigations have yielded favorable results in various cognitive domains,
including memory, attention, and executive skills.

Furthermore, it is imperative to acknowledge that neuropsychological rehabilitation programs
have the capacity to include psychosocial interventions, including cognitive-behavioral therapy
(CBT). Cognitive Behavioral Therapy (CBT) is a therapy modality that aims to identify and alter
maladaptive cognitive and behavioral patterns believed to be associated with cognitive impairments
and functional challenges [57]. Cognitive Behavioral Therapy (CBT) possesses the capacity to enhance
cognitive performance and psychological well-being among patients diagnosed with psychotic
spectrum illnesses through the identification and alteration of cognitive distortions, as well as the
cultivation of adaptive coping mechanisms. It is crucial to acknowledge that the efficacy of
neuropsychological interventions and rehabilitation may differ across individuals and is contingent
upon variables such as the extent of cognitive deficits, personal motivation, and treatment
compliance. To optimize the management of symptoms and enhance the efficacy of cognitive
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therapies, it may be imperative to integrate pharmaceutical interventions, such as the administration
of antipsychotic drugs [57].

To sum up, it is imperative to recognize the significance of neuropsychological therapies and
rehabilitation programs in the comprehensive management of cognitive deficits among patients
diagnosed with psychotic spectrum illnesses. The main goal of these interventions is to enhance
cognitive function, maximize everyday functioning, and eventually enhance the quality of life for
individuals impacted by these disorders [58]. Cognitive remediation, noninvasively brain
stimulation, and psychosocial therapies are employed to address cognitive impairments and
specifically facilitate cognitive restoration. Additional study is required to enhance the efficacy of
these interventions and ascertain tailored treatment strategies for persons diagnosed with psychotic
spectrum illnesses. The research questions based on the systematic analysis revolve around
understanding the neuropsychological aspects of psychotic spectrum disorders, including
schizophrenia, bipolar disorder, and depression. The research aims to explore:

e [RQI1] How do cognitive impairments, particularly in memory, attention, and executive
function, manifest in psychotic spectrum disorders, and what is their relation to abnormalities
in brain regions such as the prefrontal cortex, hippocampus, and thalamus?

e [RQ2] What is the diagnostic importance of neuropsychological tests in identifying these
cognitive deficiencies, and how can these deficiencies predict the onset and progression of
psychotic disorders?

e [RQ3] How effective are current intervention strategies and therapy methods in cognitive
rehabilitation for patients with psychotic spectrum disorders, and what is the potential for future
research in this area?

e [RQ4] What role do genetic and environmental factors play in the risk factors for schizophrenia
and other psychotic spectrum disorders?

These questions aim to deepen the understanding of cognitive impairments in psychotic
disorders, improve diagnostic methods, and develop more effective treatment strategies.

2. Materials and Methods

This study presents a comprehensive examination of the existing literature conducted in the
English language. The task involved conducting a literature search on the topic of Clinical
Neuropsychology related to the Psychotic Spectrum, following the PRISMA guidelines, which
outline the preferred reporting items for systematic reviews [59]. The inclusion criteria for articles in
the study were as follows: 1) Articles had to be written in the English language, 2) Articles had to be
produced between the years 2018 and 2023, 3) Articles had to be relevant to the subject of clinical
neuropsychology and its application in psychotic spectrum disorders, 4) Articles had to be at the final
stage of publishing and 5) Verification that the content is highly pertinent to the subject. The study
encompassed articles pertaining to clinical neuropsychology in relation to cognitive deficits in
psychotic disorders spectrum. Following an extensive search of databases and the application of
relevant filters, a total of 153 articles were identified. Subsequently, 89 articles underwent screening
based on their titles, resulting in the distinction of 52 articles. Finally, after careful consideration, 44
papers were included for further analysis (Figure 1). Based on the above procedure (PRISMA
methodology) applied in the present study, all articles extracted are listed in Table 1.

To fulfill this objective, a comprehensive search was conducted in Scopus, PsycINFO, PubMed,
and WoS databases. The search used the following keywords: psychotic spectrum, clinical
neuropsychology, cognitive neuropsychology, memory, attention, executive function, brain regions.
The present study incorporated various types of studies, which were classified into three primary
categories: (a) Randomized Controlled Trial (RCT) and (b) Longitudinal studies.
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Figure 1. Flowchart of PRISMA Methodology.

3. Results

The results of the studies analyzed in this systematic review illustrate the importance of
understanding neurocognitive deficits and neurobiological markers across the spectrum of psychotic
disorders. The final outcome of the study conducted by researchers [60], as detailed in the document,
emphasizes the importance of understanding cognitive impairments and neurobiological markers
within psychotic disorders. The study highlights the diagnostic and prognostic significance of
mismatch negativity (MMN) as a neurophysiological marker, which correlates with cognitive
impairments and functional outcomes in psychosis. Furthermore, it introduces the concept of
biological heterogeneity within psychotic disorders through the identification of distinct biotypes,
characterized by unique cognitive and electrophysiological profiles. These findings suggest a move
beyond traditional diagnostic categories towards a more nuanced understanding of psychosis that
considers cognitive functioning and neurobiological markers. This approach aims to improve
diagnostic accuracy, personalize treatment strategies, and offer new directions for research into the
underlying mechanisms of psychotic disorders.

Another study by researchers [61], contributes significantly to the understanding of anomalous
self-experience in individuals at risk for psychosis and those experiencing a first episode of psychosis.
The findings underscore the role of source monitoring deficits in the emergence of self-disturbances,
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a core feature of schizophrenia spectrum disorders. The relationship between aberrant salience and
general psychopathology, rather than directly with self-disturbance, suggests differing pathways in
the psychopathology of psychosis. Moreover, the study calls for an expanded
neurophenomenological model that includes broader cognitive and perceptual processes, such as
temporal processing and multisensory integration. This comprehensive approach highlights the
complexity of self-disturbance in psychosis and the need for further research to unravel the intricate
relationships between cognitive functions, self-experience, and psychosis onset and progression.

Furthermore, another research conducted by researchers [62], investigated neuroprogressive
trajectories of neurocognition, structural brain measures, and network connectivity over the first
eight years of illness, focusing on their predictive utility for clinical and functional outcomes in
psychotic disorders. The study's main findings emphasize the significance of characterizing
neuroprogression in the early course of psychosis. This understanding is crucial for the potential
development of individualized treatments targeting specific neuroprogressive patterns. By
highlighting these trajectories, Lewandowski et al. aim to inform future research and clinical practice,
suggesting that early interventions tailored to the neuroprogressive nature of psychosis could
improve long-term outcomes for individuals affected by these disorders.

Moreover, the study [63], focused on the association between late positive potential (LPP)
amplitude and symptom severity in individuals diagnosed with affective psychosis and individuals
with schizophrenia, including both concurrent and prospective associations with symptoms. The
main outcomes revealed that the late positive potential (LPP) did not show mean-level differences
between individuals with schizophrenia spectrum disorders and those with primary affective
psychosis. However, within the primary affective psychosis group, reduced LPP amplitude was
associated with greater depressive, negative, and psychotic symptom severity, both concurrently and
at follow-up. These findings suggest that the neural correlates of emotion dysfunction may differ
across psychotic disorders, potentially indicating that schizophrenia is characterized by a decoupling
of symptom severity and emotional processing. This study highlights the complexity of emotional
processing in psychotic disorders and suggests a nuanced approach to understanding and treating
these conditions.

Also, another study [64], focused on longitudinal changes in brain structure, specifically cortical
thickness, surface area, and grey matter volume, in children and adolescents at familial high risk
(FHR) for bipolar disorder or schizophrenia who experienced psychotic spectrum symptoms over
time. The key findings of this research include:

e  The emergence of psychotic spectrum symptoms in individuals with a familial high risk was
associated with a smaller cross-sectional surface area and progressive cortical thinning. This
suggests that the brain structure changes associated with the illness could begin progressively
during childhood and adolescence.

e  There were early areas of overlap between schizophrenia offspring (5zO) and bipolar offspring
(BpO) in the occipital cortex, indicating possible common neurodevelopmental pathways in
these high-risk groups.

e Both FHR individuals who developed psychotic spectrum symptoms and those who did not
show less time-related decrease in total surface area, indicating different trajectories of change
in surface area over time between familial risk for schizophrenia versus bipolar disorder.

These findings underscore the importance of early detection and monitoring of at-risk youth for
psychotic spectrum disorders, highlighting the progressive nature of cortical changes associated with
the development of these conditions.

Additionally, another study [65] aimed to examine cognitive impairment across different
subgroups of bipolar disorder (BD), including BD-I (Bipolar I Disorder), BD-II (Bipolar II Disorder),
and subgroups based on the history of psychosis (psychotic BD [PBD] and non-psychotic BD
[NPBD]). The main outcomes indicated that:

e  Both a history of psychosis and a diagnosis of BD-I were associated with more pronounced
global cognitive impairment compared to BD-II and NPBD.
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e Individuals with BD-I underperformed in specific cognitive domains, such as verbal memory,
processing speed, executive function (EF) speed, and EF accuracy, compared to those with BD-
II.

e  Psychotic BD was associated with significantly impaired cognition compared to NPBD across
various cognitive domains.

The study concluded that while there are neurocognitive differences between clinical subtypes
of BD, these differences are subtle and not distinct. Most of the cognitive heterogeneity within BD
cannot be fully explained by the proposed subtypes.
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risk for psychosis: 50
Nelson et al.,
- First episode

Examination of Anomalous Self-Experience

(EASE) scores

Source monitoring explained a significant po
potential relevance to minimal self-disturbance
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over a one-year period, and the results suppor
in both schizophrenia and bipolar disorder.
The findings support the use of the AX-CPT ¢

cognitive control in psychosis.




Total: 4221
Hallford &
Sharma, 2019

[Schizophrenia-

spectrum: 3300-
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Assessment of unconjugated bilirubin
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Resting-state functional connectivity (RsFc)
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Lastly, the study revealed significant paths fi
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thalamus.

Disorganization and incoherence were diffe
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matter development.
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the hippocampus as a function of the
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Cortical thinning in specific brain regions
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The study suggests that psychotic symptoms m
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Brain activation during a monetary
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pathways (IDO and GTP-CH1 pathway) in a

longitudinal sample of psychosis patients
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medication.
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Morla et al.,
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Change in neurocognitive composite index
(NCI) over a 5-year follow-up period,
specifically in relation to the number of
manic and hypomanic episodes experienced
by bipolar patients, as well as its association
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The progression of cognitive decline is not a ge
BD patients with a greater number of manic
characterized by the progression of neurocogni
Prevention of manic and hypomanic episode:

cognitive function.

Chendo et al.,
2022 [99]
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hallucination.
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hallucination in PD patients
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Gur et al.,
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Differences in the trajectories of psychosis
symptoms and neurocognitive performance
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impact on functional outcome
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Differences in the trajectories of psychosis
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evaluating and treating neurocognitive deficits
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This comprehensive analysis highlights the complexity of cognitive impairment in bipolar
disorder, suggesting that factors beyond simply the presence of psychotic symptoms or the type of
BD may contribute to cognitive deficits. The findings also underscore the need for tailored
approaches in the treatment and management of cognitive impairment within the bipolar spectrum.

In terms of neuroanatomy in psychotic spectrum, another study [66], revealed that patients with
psychotic bipolar disorder (P-BD) exhibited smaller gray matter volumes (GMVs) in specific cortical
regions, including the prefronto-temporal and cingulate cortices, precentral gyrus, and insula,
compared to healthy controls. The findings suggest that psychosis in bipolar disorder is associated
with specific cortical deficits. Additionally, the study found that factors such as gender and the use
of psychotropic medication might influence the regional GMVs in P-BD patients. These results
underscore the importance of considering psychotic features and medication status when examining
brain structure differences in bipolar disorder, highlighting the potential impact of psychosis on the
brain's cortical structure within this population.

It is worthwhile to note that the cognitive impairments in psychotic spectrum have a
longitudinal stability. A study [67] which primarily focused on understanding the prevalence, profile,
and magnitude of cognitive impairments in psychotic disorders, highlights this fact. The findings
underscore cognitive impairment as a significant determinant of community functioning among
individuals with psychotic disorders, with a majority of individuals with psychotic illness
experiencing such impairments. Additionally, cognitive performance was identified as a robust
predictor of community functioning in people with psychotic disorders. These outcomes highlight
the critical role of cognitive impairments in the overall management and treatment considerations for
psychotic disorders, suggesting a need for targeted interventions to address these deficits to improve
patient outcomes and quality of life.

Another study focused on the association between childhood trauma and overall neurocognitive
function. More specifically, the study [68], explored the association between childhood trauma and
overall neurocognitive function in individuals with psychotic disorders and its relationship with
working memory. The study found a significant association between overall cognition and childhood
trauma in individuals with psychotic disorders. There was a modest negative relationship between
childhood trauma and working memory in these individuals. Interestingly, the association between
childhood trauma and neurocognition was stronger in healthy controls compared to patients with a
psychotic disorder. These findings highlight the impact of childhood trauma on cognitive functioning
within psychotic disorders and suggest that the effects of such trauma on cognition might differ
between individuals with psychotic disorders and the general population, underscoring the
complexity of factors contributing to cognitive outcomes in psychosis.

The functional neuroimaging and its correlation of aggression in psychosis is underlined in
another study [69]. The main outcomes indicated a lack of systematic studies on the functional
correlates of aggression in schizophrenia, with few studies conducted using varied paradigms and
overlapping samples. Additionally, there was a noted absence of research on individuals with
affective psychoses. The findings highlight the need for more targeted and systematic research to
understand the neurobiological underpinnings of aggression in psychosis and to differentiate the
correlates across various psychotic disorders, including affective psychoses. This gap in the literature
suggests an important area for future investigation to inform both theoretical understanding and
clinical management of aggression in psychotic disorders.

Additionally, another study [70], provided evidence that deficits in cognitive control are present
and stable over the early course of psychotic illness in both schizophrenia and bipolar disorder. The
research aimed to determine if previously identified deficits in cognitive control remained stable over
a one-year period. The results supported the hypothesis of stable cognitive control deficits in these
conditions. Moreover, the findings support the use of the AX-CPT paradigm to examine
endophenotypic biomarkers of cognitive control in psychosis. This study contributes to the
understanding of cognitive control deficits as a stable characteristic of early psychosis, offering
insights into potential targets for intervention and treatment in these disorders.
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Also, the study [71] highlights the anticipatory pleasure in individuals with schizophrenia
spectrum disorders and major depression, comparing these groups to control groups. The findings
revealed that anticipatory pleasure is significantly impaired in both schizophrenia spectrum
disorders and major depression, with these deficits being even more pronounced in the latter. The
impairment of anticipatory pleasure in these disorders indicates a potential therapeutic target,
suggesting that interventions aiming to improve cognitive, affective, and behavioral factors could
potentially ameliorate symptoms and contribute to the maintenance of these disorders. These results
underscore the importance of considering anticipatory pleasure in the assessment and treatment of
schizophrenia and major depressive disorders, highlighting a critical area for future research and
clinical intervention.

Furthermore, a study [72], embarked on identifying subgroups within psychosis that exhibit
distinct illness courses, including variations in symptoms of psychosis, depression, global
functioning, and quality of life, alongside exploring the polygenic scores for schizophrenia, bipolar
disorder, major depressive disorder, and educational achievement. The investigation revealed the
presence of five unique subgroups of psychosis, each characterized by distinct illness trajectories and
differences in educational attainment polygenic scores. This discovery underscores the heterogeneity
within psychotic disorders and suggests the potential for more personalized approaches to treatment
and prognosis based on specific subgroup characteristics. The study's outcomes highlight the
importance of genetic and educational factors in understanding the complexity of psychotic
disorders, offering new avenues for research and clinical practice.

Another study [73], provides substantial evidence of widespread resting-state functional
connectivity abnormalities in early psychosis, particularly implicating dysconnectivity of the default
mode network (DMN) and salience network (SN) as core deficits underlying the psychopathology of
psychosis. The research underscores the significance of altered connectivity within and between these
networks in patients with first-episode psychosis compared to healthy controls. These findings
suggest that dysconnectivity in these networks may play a crucial role in the emergence and severity
of psychotic symptoms, offering potential targets for early intervention and treatment strategies
aimed at modulating network connectivity to improve clinical outcomes in psychosis.

In another study [74], in the neurodegenerative disorders, the impact of psychosis is highlighted
on clinical outcomes in Alzheimer's disease, with a specific focus on neuropsychiatric symptoms,
dementia severity, cognitive function, caregiver burden, medication use, and mortality. The study
found that the presence of delusions and hallucinations, both independently and in combination, is
associated with poorer clinical outcomes in Alzheimer's disease. Specifically, the concurrent presence
of both symptoms was linked to worse outcomes than the presence of either symptom alone.
Furthermore, the use of antipsychotic medication was identified as a predictor of mortality among
this patient population. These findings highlight the significant impact of psychosis symptoms on
the progression and management of Alzheimer's disease, underscoring the need for careful
consideration in the use of antipsychotic medication and the development of targeted interventions
to address these symptoms.

Also, a study [75], aimed to synthesize findings on neurofunctional abnormalities in individuals
with conduct problems (CP) and its adult form, adult antisocial behaviors, across distinct
neurocognitive domains including acute threat response, social cognition, cognitive control, and
punishment and reward processing. The results indicated:

e  Acute Threat Response: There were decreased activations in several brain regions, suggesting
deficits in the neural processing of threat-related stimuli.

e  Social Cognition: Altered activations were found in multiple brain regions, pointing to
abnormalities in understanding social cues and processing social information.

e  Cognitive Control: Reduced activation in specific brain regions was observed, highlighting
difficulties in exerting control over thoughts and actions.

e  Punishment and Reward Processing: The study also explored, but did not explicitly detail in this
section, the neural correlates associated with processing punishment and rewards, which are
critical in guiding antisocial and pro-social behaviors.
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These findings underscore the complex interplay of various neurocognitive domains in
contributing to the behavior seen in individuals with conduct problems and adult antisocial behavior.
The study's comprehensive analysis across multiple domains provides valuable insights into the
neurofunctional underpinnings of antisocial spectrum disorders, offering potential targets for
intervention and rehabilitation strategies.

Additionally, another study [76] aimed to explore the presence of Autism Spectrum Disorder
(ASD) in individuals at Clinical High Risk for Psychosis (CHR-P). The findings of the study indicated
that 11.6% of CHR-P individuals were diagnosed with ASD. This significant proportion underscores
the overlap between psychotic spectrum conditions and ASD, highlighting the need for clinicians to
consider the potential co-occurrence of ASD in individuals at high risk for psychosis. The
identification of ASD in CHR-P individuals could have important implications for treatment and
support strategies, suggesting a tailored approach that addresses the unique challenges faced by
individuals with both conditions. This outcome suggests the importance of comprehensive
assessments that include screening for ASD in early psychosis intervention services to ensure that all
aspects of an individual's mental health are adequately addressed.

In another study [77], the course of general cognitive ability is assessed in individuals with
psychotic disorders through a longitudinal analysis, extracting preadmission cognitive scores from
school and medical records, alongside post onset cognitive scores from neuropsychological testing at
6-month, 24-month, 20-year, and 25-year follow-ups. The study identified three distinct phases of
cognitive change: normative, declining, and deteriorating. It was observed that individuals with
schizophrenia began to experience a decline in cognitive abilities 14 years before the onset of
psychosis, at a rate significantly faster than those with other psychotic disorders. The cognitive
trajectories in schizophrenia were consistent with both neurodevelopmental and neurodegenerative
patterns, leading to a loss of 16 IQ points over the observation period. This significant finding
underscores the critical windows for primary and secondary prevention, suggesting the importance
of early detection and intervention to potentially mitigate cognitive decline in individuals at risk for
or living with schizophrenia.

Moreover, another research [32], delved into the neuropsychological and neuroanatomical
correlates of psychosis in Alzheimer's disease (AD), focusing on cognitive deficits and gray matter
alterations in specific brain regions. The study found that psychosis in AD is associated with specific
cognitive impairments and alterations in the brain's gray matter in particular regions. These findings
provide new insights into the complex interplay between Alzheimer's disease and psychosis,
suggesting that psychosis in AD patients is linked to distinct neuropsychological and
neuroanatomical changes. This research enhances our understanding of the mechanisms underlying
psychosis in AD, offering potential directions for more targeted diagnostic and therapeutic strategies
to address these complex conditions.

The study [78], utilized the Brain-Age Regression Analysis and Computation Utility Software
(BARACUS) to measure advanced brain-age in individuals with primary psychotic disorders and
bipolar I disorder with psychotic features, as well as their first-degree biological relatives. The
findings revealed that individuals with psychotic disorders exhibited a larger brain-age gap
compared to their biological relatives and healthy controls, indicating advanced brain aging in
schizophrenia and bipolar disorder. However, the study found no evidence of accelerated brain aging
in psychotic psychopathology, suggesting that early neurodevelopmental neural abnormalities
might be present. These results support the concept of abnormal neurodevelopmental processes in
psychotic disorders, providing insights into the underlying mechanisms of these conditions and
potentially guiding future research and clinical approaches.

The study [79], examined the effects of antipsychotic medication, specifically olanzapine, on
brain structure in patients with major depressive disorder who exhibit psychotic features. The
primary outcome focused on changes in cortical thickness in gray matter, while the secondary
outcome examined the microstructural integrity of white matter. The findings demonstrated that
exposure to olanzapine, compared to placebo, was associated with significant decreases in cortical
thickness in both the left and right hemispheres. Additionally, there was a significant interaction
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between the treatment group and time regarding cortical thickness changes. Post hoc analyses
revealed that individuals who relapsed while receiving placebo experienced decreases in cortical
thickness compared to those who sustained remission. These results suggest that olanzapine
treatment may have specific effects on brain structure, particularly in cortical thickness, which could
be related to its clinical efficacy in treating psychotic features in major depressive disorder.

Also, another neurobiological study [80], investigated subtle abnormalities in white matter
tracts, particularly those connecting the frontal and temporal lobes, such as the superior longitudinal
fasciculus (SLF), inferior longitudinal fasciculus (ILF), and inferior fronto-occipital fasciculus (IFOF).
The findings indicate the presence of these subtle abnormalities, especially in the frontal and
temporal lobes and their connections, in individuals with schizophrenia and those at ultra-high risk
(UHR) for psychosis. This suggests that white matter abnormalities may exist prior to the onset of
full-blown psychosis. However, the severity and location of these abnormalities appear to vary, and
methodological factors such as differences in age, sex, clinical presentation, or the use of drugs and
psychoactive substances by respondents may contribute to these differences. This study underscores
the importance of considering subtle neuroanatomical differences in understanding the
pathophysiology of psychosis and highlights the potential for early identification and intervention
strategies based on neuroimaging findings.

AQXM PoQuAS

The outcome of the research is highlighted the role of developmental trauma and positive
symptoms. As it is identified [81] the mediating roles of dissociation, emotional dysregulation, and
PTSD symptoms between developmental trauma and hallucinations is described. Furthermore, the
study finds evidence of a mediating role of negative schemata between developmental trauma and
delusions, as well as paranoia, indicating distinct psychological pathways from developmental
trauma to psychotic phenomena in adulthood.

The outcome of the study [82], focuses on the association between Neurological Soft Signs (INSS)
and white matter alterations in adults with schizophrenia. The main findings reveal a positive
association between NSS and diffusion measures in crucial motor pathways, highlighting the role of
NSS at the interface of basic and higher-order motor control. This suggests that both structural and
functional brain alterations may explain the varied trajectory of NSS in psychosis. Specifically, the
study found an association between NSS in schizophrenia patients and increased diffusivity in the
corticospinal tract, corpus callosum, and superior longitudinal fascicle, underlining the potential
contribution of white matter alterations in motor pathways to NSS in schizophrenia.

Also, the outcome of the study [83], is focused on the effectiveness of emotion regulation
strategies in patients with psychotic disorders, specifically examining the association between
maladaptive strategies and positive symptoms. The study concludes that emotion regulation is
significantly impaired in patients with psychotic disorders, with rumination and self-blaming being
identified as potential targets for treatment.

The outcome of the research [84], is centered on detecting brain abnormalities in diverse
psychiatric illnesses using neuroimaging versus conventional methods. The study included 12
randomized controlled clinical trials involving a substantial number of psychiatric patients. It
strongly recommends the use of neuroimaging techniques for the detection of psychiatric disorders.

The final outcome of the study [85], investigates the striatal dopamine synthesis capacity and its
correlation with the severity of positive psychotic symptoms. The study found that elevated
dopamine synthesis capacity is associated with psychosis across diagnostic boundaries and is linked
to the severity of psychotic symptoms. Furthermore, it observed heterogeneity in striatal dopamine
receptor density and structural gray matter volumes across various brain regions in psychotic
disorders, with frontal cortical regions demonstrating reduced heterogeneity.

In addition, the final outcome of the research [86], is focused on the clinical profile in
schizophrenia and schizoaffective spectrum disorders, particularly in relation to unconjugated
bilirubin. This prospective and controlled study examined the association with psychopathological
and psychosocial variables. The findings were published in CNS Spectrums, indicating the relevance



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 March 2024 d0i:10.20944/preprints202403.0516.v1

29

of unconjugated bilirubin as a potential biomarker or factor in the clinical profiles of these conditions

The final outcome of the study [87], is focused on resting-state functional connectivity (RsFc)
differences in the dentate nuclei (DN) that may precede the onset of psychosis in individuals at risk
of developing schizophrenia. The study highlights abnormalities in functional connectivity between
the DN and cerebral cortical areas, marking the first report of such abnormalities within the
cerebellum in individuals at risk for schizophrenia. These results support the involvement of a wide
range of functional networks in the pathophysiology of schizophrenia, including mechanisms of
disease that precede conversion to psychosis in at-risk individuals.

Moreover, the final outcome of the study [88], focuses on the relationship between
neurocognitive deficits and improvements in individuals at Ultra-High Risk (UHR) for psychosis.
The study examines their association with symptom severity outcomes and the paths from brain
structural and functional characteristics to neurocognitive function and symptom severity outcomes.
Key findings include associations between neurocognitive deficits and both brain activity and cortical
structure in UHR individuals. Specifically, the study highlights negative associations between verbal
fluency deficits and negative symptoms, as well as processing speed deficits and excitement
symptoms. Additionally, it identifies significant paths from specific cortical surface areas to verbal
fluency deficits and short-term negative symptoms.

The final outcome of the study [89], indicates that psychotic disorders are associated with a
generalized neurocognitive deficit. The study highlights that the effort test failure rate is associated
with global neuropsychological impairment. Additionally, it raises concerns about the validity of
effort tests in populations with psychotic disorders, suggesting that these tests may not be entirely
reliable in assessing neuropsychological impairments in such individuals.

The results of the study [90], focus on the correlation between Theory of Mind (ToM) strange
story scores and the fractional anisotropy (FA) values of the left cingulum and left superior
longitudinal fasciculus (SLF) in patients with First Episode Psychosis (FEP). The study demonstrated
the white matter connectivity underlying the mentalizing network and its relation to ToM ability in
patients with FEP. It was found that patients with FEP exhibited impaired ToM abilities, as indicated
by the results of the false belief task and strange story task. Additionally, positive associations were
found between the integrity of specific white matter regions (left regions of interest or ROIs) and ToM
deficits in FEP patients.

In addition, the outcome of the study [91], focuses on the predictors of functional outcome in
patients with first psychotic episodes. The study found that reduced performances in executive
functions at baseline, combined with symptom severity, were predictors of poor functional outcomes.
Furthermore, it observed that clinical and neurocognitive differences seen at baseline decreased over
the two-year follow-up period.

The final outcome of the study [92], is presented through the establishment of a three-factor
model of formal thought disorder (FTD) across disorders, which includes disorganization,
incoherence, and emptiness. Disorganization was associated with parts of the temporo-occipital
language junction, while emptiness showed a negative correlation with specific brain regions,
including the hippocampus and thalamus. Additionally, disorganization and incoherence were
differentially associated with white matter structures, indicating common neurobiological structures
involved in FTD across affective and psychotic disorders.

The results of the study [93], examine the association between psychiatric symptoms
(externalizing and internalizing) at baseline and changes in subcortical gray matter volume and
global fractional anisotropy over time. The study found that higher ratings for externalizing and
internalizing symptoms at baseline predicted smaller increases in both subcortical gray matter
volume and global fractional anisotropy over time. Additionally, it was observed that children
presenting with behavioral problems at an early age exhibit differential subcortical and white matter
development. This study demonstrates a link between psychiatric problems along a continuum and
a differential pattern of brain changes over time.
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The results of the study [94], reveal that changes in cortical thickness and volume of the
hippocampus are significantly associated with the duration of unremitted positive symptoms in
psychosis. The study found cortical thinning in specific brain regions to be significantly associated
with the duration of unremitted psychotic symptoms during the first interscan interval, but not
during the second interscan interval or with hippocampal volumes. This suggests that psychotic
symptoms may lead to cortical reorganization early in the disease course of psychosis.

Furthermore, the final outcome of the study [95], focuses on brain activation during a monetary
incentive delay reward task in healthy adolescents at ages 14 and 19 years old. The study found
alterations in prefrontal and striatal function during reward processing, which may be involved in
the development of psychosis. Furthermore, the nonclinical sample in the study may reflect a
combination of aberrant salience leading to abnormal experiences and a compensatory cognitive
control mechanism necessary to contextualize them.

In addition, the final outcome of the study [96], involves the identification of state and trait
markers in the peripheral immune system and two immune-associated neuroendocrine pathways
(IDO and GTP-CH1 pathway) in a longitudinal sample of psychosis patients. Key findings include:

e Patients with acute psychosis had significantly higher plasma concentrations of pro-
inflammatory markers such as CRP, CCL2, IL1RA, IL6, IL8, and TNFa, and lower concentrations
of neuroendocrine pathway markers such as KA and KA/Kyn. These markers normalized after
treatment.

e The levels of nitrite, another immune marker, increased sharply after the initiation of
antipsychotic medication.

e  Positive symptoms during the acute episode correlated with pro-inflammatory markers, while
negative symptoms correlated inversely with IDO pathway markers.

Moreover, the final outcome of the study [97], emphasizes the central role of worry in the links
between various symptoms such as persecutory ideation, hallucinations, affective symptoms, and the
effects of cannabis and problematic alcohol use. Worry directly impacts insomnia, depressed mood,
generalized anxiety, and recent cannabis use. The study also highlights the reciprocal influence
between worry and paranoia, suggesting that treating one may ameliorate the other. Moreover, the
use of novel statistical analysis, specifically dynamic Bayesian networks, enabled the re-examination
of relationships between interacting affective and psychotic variables over time.

The final outcome of the study [98], focuses on the change in the neurocognitive composite index
(NCI) over a 5-year follow-up period in relation to the number of manic and hypomanic episodes
experienced by bipolar (BD) patients. The study finds that the progression of cognitive decline is not
a general rule in BD. However, BD patients who experience a greater number of manic or hypomanic
episodes may constitute a subgroup characterized by the progression of neurocognitive impairment.
The study suggests that preventing manic and hypomanic episodes could have a positive impact on
the trajectory of cognitive function.

In the diagnostic area of neurodegenerative disorders, the main findings of the study [99],
highlight the frequency of psychosis and any form of hallucination in Parkinson's Disease (PD)
patients. The study found that around 20% of PD patients experience psychosis or hallucinations.
Furthermore, it suggests that the risk of developing hallucinations in PD patients is likely influenced
by the duration of the disease, Hoehn & Yahr stage, and cognitive status.

It is worthwhile to note another study that it is presented the functional outcome in
neurocognitive tasks in combination with psychotic symptoms. The final outcome of the study [100],
focuses on the differences in the trajectories of psychosis symptoms and neurocognitive performance
between groups with more prominent psychosis features (PS+) and those without (PS-) among
individuals with 22q11.2 deletion syndrome (22q11DS), and its impact on functional outcome. The
study found that individuals with 22q11DS and more prominent psychosis features exhibit a
worsening of symptoms and functional decline, which is driven by neurocognitive decline,
particularly related to executive functions and specifically working memory. Furthermore,
differences in the trajectories of psychosis symptoms and neurocognitive performance were
identified between individuals with more prominent psychosis features and those without such
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features, emphasizing the significance of evaluating and treating neurocognitive deficits in this
population.

Furthermore, the final outcome of the research [101], is presented focusing on neuroimaging of
hippocampal subfields in schizophrenia and bipolar disorder. This study aimed to synthesize
existing neuroimaging findings to better understand the structural changes in the hippocampal
subfields associated with these disorders. The details of their findings, including the specific impacts
on hippocampal structure and the implications for understanding the neurobiology of schizophrenia
and bipolar disorder, are elaborated in the Journal of Psychiatric Research.

The final outcome of the study [102], focuses on the significant functional decoupling from the
right ventral caudate to both occipital fusiform gyri. This study found that dopaminergic modulation
induced significant functional decoupling in these brain regions, particularly in participants with low
schizotypal personality scores. This suggests a potential link between dopamine-induced striato-
occipital decoupling and schizotypal traits.

4. Discussion

The paper emphasizes significant neuropsychological impairments across psychotic spectrum
disorders, particularly focusing on memory, attention, and executive function. These cognitive
deficits are highlighted as central to the pathology of disorders such as schizophrenia, bipolar
disorder, and depression. Memory impairments are discussed in terms of both working memory and
long-term memory deficits. Attentional deficits are noted to impact sustained and selective attention.
Executive function impairments are discussed, including problems with planning, decision-making,
and cognitive flexibility. These deficits are crucial for understanding the challenges faced by
individuals with psychotic spectrum disorders and underscore the importance of targeted
interventions.

The present study discusses the link between cognitive deficits and brain abnormalities in areas
such as the prefrontal cortex, hippocampus, and thalamus. It emphasizes that structural and
functional changes in these regions are closely related to the cognitive impairments observed in
psychotic spectrum disorders. The prefrontal cortex is associated with executive functions and
decision-making, the hippocampus with memory formation and retrieval, and the thalamus with
sensory perception and attention regulation. The paper suggests that disruptions in these areas
contribute significantly to the neuropsychological profile of these disorders, affecting memory,
attention, and executive functioning.

Also, the present study emphasizes the diagnostic significance of neuropsychological tests for
identifying cognitive deficiencies in individuals with psychotic disorders. It outlines how these tests
are crucial in detecting early cognitive signs that may predict the onset and progression of conditions
such as schizophrenia and bipolar disorder. Neuropsychological assessments are highlighted for
their ability to provide detailed profiles of cognitive strengths and weaknesses, aiding clinicians in
developing targeted treatment plans and interventions. More specifically, based on the systematic
analysis of papers included in the study, the main findings could be summarized as follows:

¢ [RQ1] Cognitive impairments in memory, attention, and executive function are significantly
more pronounced in individuals with psychotic spectrum disorders compared to the general
population, and these impairments are correlated with structural and functional abnormalities
in specific brain regions such as the prefrontal cortex, hippocampus, and thalamus.

e [RQ2] Neuropsychological tests are reliable diagnostic tools that can identify cognitive
deficiencies early in the disease process of psychotic disorders and can predict the onset and
progression of these conditions.

e [RQ3] Intervention strategies focused on cognitive rehabilitation can significantly improve
cognitive functions in patients with psychotic spectrum disorders, highlighting the potential for
new therapeutic approaches based on neuroplasticity and cognitive training.

e [RQ4] Genetic predispositions, combined with environmental stressors, significantly increase
the risk of developing psychotic spectrum disorders, suggesting that early intervention and
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prevention strategies should target high-risk individuals with a familial history of these
disorders.

The current findings aim to guide future research efforts towards understanding the
neuropsychological underpinnings of psychotic spectrum disorders, improving diagnostic accuracy,
and developing effective treatments. Additionally, the study strongly advocates for incorporating
neuropsychological evaluations into the diagnostic process for psychotic spectrum disorders. It
argues that such assessments can significantly enhance the precision of diagnoses and the
customization of intervention strategies for cognitive impairments. Through detailed cognitive
profiling, these evaluations enable a more nuanced understanding of each patient's unique cognitive
challenges, facilitating targeted therapeutic approaches and potentially improving treatment
outcomes.

The limitations of the current research include potential biases in selecting studies for review
and generalization of results beyond the populations studied. Additionally, the heterogeneity in
protocols for neuropsychological assessment, variability in intervention strategies, and differences in
the operationalization of cognitive impairments across studies may constrain the applicability of
findings. Future investigations must address these methodological challenges to bolster the rigour
and translatability of research outcomes. Lastly, the paper should acknowledge the cultural and
socioeconomic factors that influence both the presentation of psychotic symptoms and their
assessment, as this variation might significantly affect the interpretation of data and the development
of universally applicable treatments.

Future work arising from this systematic review should prioritize expanding the understanding
of the neurobiological mechanisms involved in psychotic spectrum disorders. Particular focus is
warranted on longitudinal studies that track the progression of cognitive deficits and the
effectiveness of cognitive rehabilitation strategies over time. Research should also aim to develop and
standardize neuropsychological assessments suited for use in low-resource settings. Future
interventions could benefit from a precision medicine approach, tailoring therapies to the cognitive
and neurobiological profiles of individual patients. Concomitantly, elucidating the complexities
associated with the intersection of psychosis and dementia, childhood trauma, and the development
of psychosis will be critical. Such research would considerably benefit from an integrative
methodology that considers genetic, neuroimaging, and clinical data to unveil intricate
interdependencies.

5. Conclusions

In conclusion, this research study underscores the significance of investigating the
neuropsychological components of psychotic spectrum disorders. Identified cognitive impairments
in attention, memory, and executive function realms signal crucial connections with structural and
functional abnormalities present within key brain regions. Moreover, the correlation of dementia and
psychosis amplifies the complex interplay between cognitive deterioration and psychotic symptoms
and outlines the essentiality of targeted therapies. The multifactorial aetiology of such disorders,
encompassing genetic, environmental, and psychosocial factors, further necessitates precise
diagnoses and personalized treatment modalities. Also emphasised is the need for a deeper
understanding of the neuropsychological processes in afflicted individuals which in turn enhances
our grasp of the resultant impact on daily functionality. Greater insight into the interlinks between
factors like childhood trauma, self-awareness, and cognitive functioning can bring to light the multi-
dimensional intricacies of psychotic spectrum disorders and dementia, thus facilitating more
effective therapeutic measures. The impact of antipsychotic medication on cognitive abilities in
psychotic patients, especially those with Alzheimer's, warrants further exploration, to redefine
pharmaceutical therapeutic approaches. In essence, a more comprehensive understanding of the
neuropsychological aspects of psychotic spectrum disorders is central to formulating effective
diagnostic and intervention strategies, to enhance prognosis, diagnosis accuracy, and therapeutic
outcomes.
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To sum up, the synthesis of this comprehensive body of research underscores the complex
neuropsychological landscape of psychotic spectrum disorders. The evidence demonstrates
significant cognitive impairments, particularly in memory, attention, and executive functions, and
reveals how these deficits are intertwined with neurobiological abnormalities and diagnostic
challenges. The complex interplay between genetic risk factors, environmental triggers, and
neurodevelopmental processes contributes to the onset and progression of these illnesses. The studies
cited provide greater understanding of the neurocognitive and structural changes occurring in
conditions such as schizophrenia, bipolar disorder, and related illnesses, particularly in the presence
of additional factors like childhood trauma and dementia. This review draws attention to the
potential of tailored neuropsychological assessments and interventions, and it highlights the
importance of early identification and management of cognitive disruptions. The need for
personalized treatment strategies that consider each individual's unique neurobiological and
psychological profile is evident. Future research should continue to advance the understanding of
these disorders, refine diagnostic tools, and develop effective interventions that address not only the
symptoms but also the cognitive and emotional challenges faced by individuals with psychotic
spectrum disorders.
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