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Abstract: The human brain is the most cognitively capable of mammalian brains, endowed as it is with an overdeveloped cerebral
cortex that, in parallel, renders it vulnerable to mental disorders. Schizophrenia is the expression of the dysregulation of the neuronal
activity of cortical and subcortical regions due to modifications in the levels of the various neurotransmitters, especially of dopamine,
with a reciprocal, intimate relationship among genes with environmental and psychosocial factors. If the dopaminergic system
increases the function prefrontal cortex will be reduced: this is the main reason of social, occupational and familiar disruption. The
present article describes the function of the brain in schizophrenia and its relation with anatomical, physiological, and genetic changes,
in addition to identifying, psychosocial and family factors that can be determinant in the functionality of the patient. A review of
national and international bibliography was conducted bearing in mind the following variables: functioning at the cerebral level;
psychosocial functioning, familial functioning, disability, and functionality in persons with schizophrenia. Due to the variety of the
issues included in this review, it can be concluded that schizophrenia is the product of a complex array of symptoms, deficits and
disabilities. It was identified that there is a reciprocal confluence of diverse genetic, psychosocial, familial, environmental, educative,
and social factors which affect the functionality of persons with this disorder. The latter makes it necessary to study the patient taking
into consideration all of these components in an integral manner.
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Introduction

The brain represents a mere 2% of the weight of our body, but the entirety of the genetic material; between approximately
55% and 60% of our genes are for neuronal function, organization, and metabolism. The adult human brain possesses on
average 86 billion neurons; among these cells, between 21 and 26 billion are situated in the cerebral cortex.'> The brain
is the sole organ that studies itself and that is capable of generating 5000 thoughts per hour or of consciously making
more than 2100 decisions daily.® The cerebral neurons situated in various anatomical centers of the cerebral cortex and
the subcorticals are organs that engage in diverse physiological activities and the control of vital activities, among these,
sleep, cardiorespiratory activity, complex activities such as the will, decision-making, the labeling of emotions, behavior,
and social impediments, as well as the cognitive functions.*

Three dynamic factors harbor an important interdependence in the manifestations of the diverse mental disorders, that is,
biological, psychological, and social. These three factors are responsible for the stimulation, perception, and adaptation that the
brain carries out. The groups of neurons of the cerebral cortex integrate their information in a regulated manner, in a controlled
biophysical activity, anatomy, and physiology. Evidence indicates great importance in interaction gene-environments on patients
with schizophrenia (methylations, mutations, modify regions of regulatory or promoter of genes, etc.), four times greater
concordance in monozygotic twins than in dizygotic twins. The previous findings in twins’ study of schizophrenia show
genes and proteins involved in changes of neurotransmitter pathway, in special whit dopamine system (biosynthesis, receptors
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or modulators, alteration in the short arm of chromosome 5, 6, 8, 9, 20 and the long arm of chromosome 22, specific alterations of
the genes WKL1, 22q13.33, Leu309Met that represents anatomical alterations in the amygdala, the caudate nucleus and in the
hippocampus) clearly designate connection of environmental factors as a key determinant in disease development. Our mental
health comprises an integration of anatomy and physiology with a genetic component in a dynamic biofeedback of the social
surroundings of each individual.’

The main aim of this review was relational the changes in system dopaminergic (molecular, physiological and neuro
anatomical), in the brain of a person with schizophrenia associate at psychosocial, family factors, disabilities and
functionality and his possible bidirectional interaction.

Method

Publications on schizophrenia were searched considering key words referring to the following areas of functioning such
as cerebral, psychosocial, familial, disability, and functionality. Search was limited to peer-reviewed studies in English
and Spanish published between 1 January 1950 and 1 December 2020 that matched the MeSH using the following
electronic databases: Medline; EBM Reviews; PsychINFO; Base Salud en Espaiiol; Medic Latina; Ciencias de la Salud-
BIREME. Exclusion criteria included: 1) publications prior to 1950; 2) editorials, letters, comments, personal commu-
nications, conference notes and congress abstracts. In addition, the research team broadened the search by reviewing and
incorporating publications included in the reference lists from the identified articles.

In the search, we encounter other definitions such as: remission, symptomatic remission, functional remission,
functional recovery, recovery, positive symptoms, negative symptoms, cognitive symptoms, cognitive dysfunctions,
cognitive impairments, cognitive functioning, functional impairment, neuropsychological, psychotic symptomatology,
psychotic crises, antipsychotic medication, treatment resistant, medication adherence, non-adherence, therapeutic adher-
ence, non-compliance, psychosocial treatment, rehabilitation, psychosocial rehabilitation, relapse, rehospitalizations,
stigma, clinical studies, and evidence-based practices. All these variables have been included in their corresponding
section of this manuscript. Terms referring to quality of life were excluded of the review because we consider that these
definitions would be the subject of another manuscript.

The Functioning of the Brain

The mental processes are the physiological expression of the neuronal activity within a framework of
a neurochemistry in equilibrium: neurotransmitters such as dopamine, adrenalin, serotonin, and modulators such as
the cytokines, peptides such as the endorphins associated with an adequate mitochondrial energy balance between
oxygen consumption and glucose metabolism. In this manner, the perception of each sense, logical reasoning, the
motivations, the emotions, the learning of social impediments, or the higher brain functions are the result of brain
activity that could be measured through magnetic resonance images, electroencephalographic activity, evoked poten-
tials, etc.’ Schizophrenia is a chronic disease of the brain, its first manifestations can be assessed at the end of
adolescence or at the beginning of the adult age, and it is frequently accompanied by disability.” Schizophrenia has the
following clinical characteristics: unusual thought content; disequilibrium in the expression of the emotions, it is
a syndrome with a reference of brusque mood changes of the will, with a disparity in the manifestation of symptoms;
therefore, the severity of symptomatology should be considered and assessed case-by-case. Changes in the neuronal
activity of various brain areas are directly associated with changes in the concentrations of the neuronal activity of
transmitters in the synaptic space, principally of catecholamines, primordially dopamine, which are responsible for the
positive symptoms, such as those found in delusions and hallucinations, which appear abruptly. These symptoms are
most frequently controlled with antipsychotic medications. In contrast, the negative symptoms last longer and are
concerned with apathy, disinterest in life, lack of motivation associated with affective poverty, and modifications in
sleep patterns, with consequences in neuronal plastic changes in the long term and which are difficult to manage with
pharmacotherapy,® and finally, the cognitive symptoms, which indicate difficulties in or the impossibility of main-
taining attention, memory, and concentration, which can cause permanent deterioration in the cognitive functioning of
the patient.
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The neuronal circuits that underlie the psychosis of a crisis of schizophrenia are characterized by an important increase,
and without regulation, of the following neurons: a) thalamo-cortical; b) limbic, and c¢) those of the basal ganglia. These
stimuli, which emerge from the subcortical glutaminergic afferent neurons, significantly change the levels of dopamine in the
synergic space (activated by the basal ganglia), give rise to an increase in opioid activity (increase of the function of the kappa
receptor), favoring the release of serotonin (increase of the function of the Raphe nuclei) and of noradrenaline, allowing for an
even greater activation of the Locus coeruleus.’ The increase of dopamine is related with an increase of the limbic neuronal
activity with a diminution in parallel of the prefrontal neuronal function. This is the process of anomalous cerebral laterality
and of the loss of contact with reality, a disequilibrium that can begin from early neurodevelopment with an altered
connectivity in various regions of the brain. The result comprises a cortical functional disorganization, the social limits, or
social filters gradually diminish and change the form of relevant evaluation of the triggers of the behavioral responses. There
could be a favored appearance of euphoric states, diminishing the function of the hippocampus and the cerebral amygdala, in
addition to an increase of the activity of the thalamus. '

Defining with complete certainty the physiopathology and the neuronal mechanisms of the cerebral disorganization of
schizophrenia continues to be one of the most significant challenges of Psychiatry since the XIX century. Even during the
anatomopathological fervor based on findings through tomography, functional magnetic resonance, and tractographies
associated with the poor results of patients with a diagnosis of schizophrenia, it fell to the Neurosurgeon Fred Plum'! to
emit the lapidary statement that this disorder was the graveyard of the Neuropathologists.

The great majority of patients with a diagnosis of schizophrenia have a brain with some anatomical variations that, on
the other hand, have been constantly questioned by distinct groups of Anatomists, in that the anatomical variation does
not in itself indicate the severity of the illness nor as a predictor of crises or relapses of the disease. Throughout decades,
schizophrenia came to be considered as a disease that is more “functional” than “structural”, despite that the history of
abnormal findings in the anatomy of the brain dates from the Victorian era, from those years with the predomination of
the ventricular alterations and the abnormal displacement of the cerebrospinal fluid in comparison with the controls,
without this being consistent and with a great number of positive cases without apparent abnormalities. The Dark Ages of
the psychodynamic period had to transpire, as well as the development of the technology in neuroimaging tests, such as
Positron Emission Tomography (PET) and Single-Photon Emission Computed Tomography (SPECT), for there to be
novel contributions to the understanding of the brain dysfunction of schizophrenia.

Through the Enhancing Neurolmaging Genetics through Meta-Analysis (ENIGMA) Consortium,'* frequent anato-
mical changes have been identified in patients with schizophrenia compared with healthy individuals of the same age.
Examples of these changes are the following: diminution in the volume of structures such as the frontal cortex
(responsible for the regulation of the higher cerebral functions and movements); the hippocampus (related with the
cognitive processes); the cerebral amygdala (anatomical site of the emotional process), and the hypothalamus (origin of
hormonal regulation; life cycles; metabolic control, and temperature control, among many other functions) associated
with the diminution of the cerebellar cortex (control of movements). In contrast, we observe the increase in size
presented in structures such as the globus pallidus (regulator of movements and obsessive ideas), the lateral ventricles,
and the third ventricle (regulators of intracranial pressure).'

Box 1 summarizes the principal findings on the structural abnormalities in the brain of persons with schizophrenia.

Different techniques of anatomical study, but that are complementary among themselves, such as tractography or
magnetic resonance by means of diffusion tensor imaging, have also been demonstrated in patients with schizophrenia,
especially in the uncinate fasciculus, the cingulate gyrus, and the arcuate nucleus. In the same manner, studies with
evoked potentials and the registration of ocular movements have contributed new evidence in the study of neuronal
abnormalities in schizophrenia. The models of neurodevelopment and epigenetics are at the forefront of the general
understanding of the pathologic processes of schizophrenia; the most recent structural and functional findings allow us to
understand their relation with the cognitive functioning and the characteristic symptoms of the disease.

The genes are involved in the development and in the maintenance of the signs and symptoms of schizophrenia in an
important fashion, calculated in a range of 20-50%; this genetic component of schizophrenia is found directly influenced
by environmental factors.'® It is known that four chromosomes are intimately related with the disease: for example,
chromosome 8 (responsible for the expression of the neuroregulin-1 protein, which intervenes in neuronal migration);
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Box | Structural Abnormalities in the Brain of People with Schizophrenia

General

Enlargement of the lateral ventricles.

Enlargement of the third ventricle.

Global reduction in the gray matter volume.

Cortical expansion and cerebellar atrophy.

Frontal lobe and hypothalamus: reduction in volume, specifically in the lower prefrontal area

Temporal lobe: reduction in the volume of the amygdala volume, hyppocampus, hyppocampal gyrus; apparently more marked in the left hemisphere

Nucleuspallidum: volumeincrease

Notes: Adapted from Thompson PM, Stein JL, Medland SE. et al. The ENIGMA Consortium: large-scale collaborative analyses of neuroimaging and genetic data. Brain
Imaging Behav. 2014;8 (2):153-182."

chromosomes 1 and 11 (responsible for the genes Disrupted in Schizophrenia 1 (DISC1) and DISC2); their expression is
linked to the maturation of the neuronal network of the hippocampus, and chromosome 22 (related with the expression of
the enzyme that catabolizes the catecholamines (Catechol-O-MethylTransferase [COMT])). Additionally, schizophrenia
is directly related with anomalies in the expression of genes of the D2 receptor of dopamine (with great inhibitory
activity of the neuronal activity of the cerebral cortex), intimately associated with modifications in the DNA through
methylation generated by stress or after the initiation of certain addictions. Likewise, schizophrenia has also come to
show alterations in the expression of the DDR1protein involved in the formation of myelin in the brain. While a unique
schizophrenia gene does not exist, the environment, stressor factors, pharmacological factors, or factors of wear-and-tear
can induce the changes, whether these be the expression of the triggers or of the facilitators of the mutation of the
previously mentioned genes.'*

In relation dopaminergic hypothesis between schizophrenia with drugs abuse, many studies show evidences bi-
directional drugs dose dependence in induction or aggravate of positive and negative symptoms of the schizophrenia.
This indicates an intimate relationship between pharmacological and neurophysiological changes induced by dopamine
release drugs generate negative impact in social and epidemiological events. The relationship between schizophrenia with
comorbid with substance use (alcohol, amphetamine, cocaine or cannabis) is associated with high rates of hospitalization
and mortality. The increases of dopamine in the mesolimbic system are the principal characteristic of schizophrenia and
can be associated directly with antisocial behavior, psychotic symptoms, tolerance, dependence, craving and withdrawal.
While the exact molecular and pharmacological mechanisms contributing to substance abuse in patients with schizo-
phrenia are not known, different hypothesis have been put forward to explain the basis of the co-occurrence of these
disorders; the dopamine and his receptors are the principal target of future research: epidemiological, pharmacological
and genetic association with brain anatomic studies to provide an updated formulation regarding the basis of substance
use in patients with schizophrenia and this disorder can be increase by drug abuse.

Psychosocial Functioning
Schizophrenia is a disabling psychiatric disorder characterized by symptoms that include hallucinations, delusions and
cognitive deficits. In addition, there are a great variety of symptoms such as: emotional and social withdrawal, anxiety,
mannerism and posturing, disorientation, blunted affect, active social avoidance and behavioral dysfunction. Patients
experience repeated relapses because of exacerbation of the psychotic symptoms even when taking antipsychotic
medication that could lead to rehospitalizations. In this century, we are in the process of clarifying the relationship
between schizophrenia, disabilities and the psychosocial consequences of the disease.

In order to be able to understand schizophrenia, one must venture beyond knowledge of the psychotic symptomatol-
ogy, including positive; negative, and cognitive symptoms. There are also other components, such as psychosocial

functioning, as well as cognitive functioning, which are present along the entire course of the disease. Symptoms
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associated with marked social or occupational dysfunction were included as diagnostic criteria in the Diagnostic and
Statistical Manual of Mental Disorders- DSM-IV."> Psychosocial functioning entertains such relevance that in the 5th
edition of the DSM-V,'® it is aptly indicated that the diagnosis of schizophrenia requires considering psychosocial
functioning as an important element in the initiation and development of the disease. That is, the symptoms of
schizophrenia are importantly associated with the deterioration of psychosocial functioning, which is a fundamental
aspect in the diagnosis, course, and management of the disease.

The study of psychosocial functioning has evolved over time from what was initially considered as problems in social
adjustment/maladjustment, adaptation, social behavior, difficulties in role performance, role impairment and social

17722 to what at present is determined as social or psychosocial functioning.>*>" Role theory approach® to

dysfunction,
study role performance can be considered as the best way to conceptualize and evaluate psychosocial functioning. The word
“role” derives from the Latin “rotula”, which refers to the conducts, behaviors, or activities in which persons can engage,
considering the interactions that they can have with other persons, within the social ambience in which they behave, while the
concept of “functioning” refers to the abilities that the person possesses for performing or functioning in their social roles.”*
Due to the amplitude, diversity, and complexity of the concept, a consensus has not yet been reached with respect to

a definition of social/psychosocial functioning. The Handbook of Social Functioning in schizophrenia defines this impairment as

the inability of individuals to meet societal defined roles, such as homemaker, worker, student, spouse, family member, or
friend. In addition, individuals” satisfaction with their ability to meet these roles, their ability to care for themselves and the

extent of their leisure and recreational activities are often subsumed under the rubric of social functioning.**

Psychosocial functioning refers to role performance of individuals in their relationship with other individuals and within
a determined environment, thus defining it as: “the actions that individuals carry out in relation to the conditions under
which they behave in the social group to which they belong”.*® It also includes diverse activities that individuals carry
out in their daily life, with respect to their self-care, self-control autonomy, leisure time, and their interpersonal
relationships.®® Tt refers to the manner in which a person functions according to social expectations, difficulties in
getting along with others, and the ability to live according to interpersonal, social, or cultural norms.

Difficulties or a deterioration in psychosocial functioning are considered important characteristics in schizophrenia.>’
Patients on occasion can encounter difficulties in establishing social interactions with people, with friends, or difficulties in
maintaining relations with the family, refusing to collaborate in household activities, or engaging in an inadequate role
performance in some occupational activity.’® It has been estimated that at least one-third of patients with schizophrenia
encounter difficulties in complying with their psychosocial roles, even when their psychotic symptomatology is in
remission.**! In recent decades, in addition to the treatment of the symptoms of the disease, using antipsychotic medication,
psychosocial factors have come to be considered for assessing the functioning of the patient in the community; due to this,
psychosocial treatment and rehabilitation models have been developed and emerged as complements to antipsychotic drugs.
Therefore, pharmacological and psychosocial advances have changed the therapeutic goals for this illness searching for the
beneficial effects of integrating pharmacological and psychosocial treatment for these patients.**>> In a study in which
Psychiatrists were questioned with regard to which strategies they would prefer for improving the psychosocial functioning of
their patients with schizophrenia, they indicated, psychosocial treatment (46%), pharmacotherapy (26%), no specific strategy
(6%), or (10%) did not respond, 70% of these patients had poor psychosocial functioning.*’ In schizophrenia, psychosocial
functioning can be conceptualized as an early and chronic indicator of a disorder of neurodevelopment. Therefore, it is
possible that, for some patients, poor psychosocial functioning could be the result of neurological changes. But also,
alternatively, difficulties in psychosocial functioning can be the result of social and environmental factors associated with
the initiation of the disease related to the secondary consequences of having a psychotic disorder.™

Various challenging issues schizophrenia patients have to face such as symptomatic remission, functioning and
recovery as the ultimate goal. It has been demonstrated that remission can be a reachable goal.*’=>¢ Parallel to this,
significant efforts have been made for improving functioning. However, this has been a complicated goal because there is
a limited consensus about its definition,”” and neither agreement has been reached about a tool for evaluating functioning.
We still do not know what constitutes, good functioning, appropriate functioning or normal functioning which indicates
the complexities of assessing functioning in schizophrenia.
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Considering psychosocial functioning scales as an outcome measure in schizophrenia studies, three scales have been
reported as the most frequently used: The Global Assessment of Functioning (GAF),"> The Global Assessment Scale
(GAS),” and The Social Functioning Scale (SFS).”® Two additional reviews>’>” indicate that new scales have been
designed for assessing psychosocial functioning: The Personal and Social Performance®® (PSP) and The Social
Occupational Functioning Scale (SOFS).®!

We cite one example only, considering the GAF as the most frequently used instrument. It is a well-known
internationally and widely used scale for scoring a combination of symptoms and functioning with a range score from
1 to 100 with intervals or section, each with 10 points. Lower scores describe the most severely ill while higher scores
indicate better improvements on symptoms and functioning. Good functioning or functioning within a normal range
should be of >50;%% >60?%-37:60:61.63-68 ~71.69 80,70 >817! These results demonstrate the lack of consensus about the
assessment of psychosocial functioning in schizophrenia patients.

With respect to scales for assessing psychosocial functioning in schizophrenia, factorial analyses with Varimax
rotation have yielded five factors of functioning: occupational; social; economic; sexual/partner, and familiar,>> 1 or
alternatively, six factors, including social isolation, occupational difficulties, familial frictions, familial dependence,
sexual dissatisfaction, and extra-familial frictions.'’

While there are instruments to measure remission of psychotic symptomatology as well as functional recovery in
schizophrenia, there have also been developed a great variety of scales to evaluate psychosocial functioning, some of
which are included in Table 1.

Family Functioning

The moment a person receives the diagnosis of schizophrenia can be the beginning of a series of events and situations with
which this person will have to deal that can change his/her life and that can consequently affect and alter the family system.
A series of questions will arise regarding the need to obtain immediate responses, due to the fact that relatives do not have the
knowledge about the disease, as it has been found in diverse studies that relatives are not found to be prepared to provide the

care and support that the patient needs.”* "

Questions such as, Why does the disease occur?, What are the disease’s causes?,
and What are the possible explanations for the disorder?, inquiring whether it could be something genetic? or whether it could

be the result of communication difficulties or problems in the family ambit in which the patient lives?. The possible association

Table | Instruments for the Assessment of Psychosocial Functioning in Schizophrenia

Instrument Domains Assessed

Standarized interview . Clare & Cairns, 1978.33 To assess maladjustment and dysfunction in the community
Global Assessment Scale (GAS). Endicott et al, 1976.2 Overall severity of psychiatric disturbance.

Social Adjustment Scale (SAS). Weissman et al, 1976.% Social adjustment and social functioning. Effective for monitoring

treatment outcome.

The Social Behaviour Assessment Schedule (SBAS), Platt et al, 1980.%' Disturbed behavior, social role performance and adverse effects on the
household.

Psychosocial Functioning Scale (PSFS). Valencia et al, 1989.%° Occupational, social relations, finance, marital and sex relations,
familial.

Global Assessment of Functioning (GAF). DSM-IV, 1994."° Psychological, occupational and social functioning.

The Social Functioning Scale. Birchwood et al, 1990.5 Assess of social adjustment for use in family interventions programmes

Social and Occupational Functioning Assessment Scale (SOFAS). Routine social functioning.

Morosini et al, 2000.%°

The Social Occupational Functioning Scale (SOFS). Saraswat et al, A brief measure of functional status
2006.%'
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between family problems and schizophrenia dates from some time back; however, the nature of this association has not yet
been elucidated.”* While this is being resolved, patients will come to understand that their life is changing and that they will
have to make a series of adjustments, preferably with the support of their family. In Mexico, nearly 95% of patients with
schizophrenia live with their families.”® Relatives will seek explanations concerning the diagnosis, answers with regard to the
impact, the duration and management of the disease, and being a chronic disease, if it will last for a long time, and whether
there is a cure for it. Additionally, the patient will have to deal with the following: assistance and payment of medical
consultations, acquisition of antipsychotic medication, economic changes and adjustments in terms of whether to seek
resources to defray these expenses, compliance with medication, participation in therapies, facing relapses, hospitalizations,
and other alterations that can affect the patient’s life. In any case, the family will have to make decisions with respect to
continuing the care the patient needs, providing emotional and economic support, as well as managing the emotional burden.
Relatives will come to note that the disease definitively alters the familial functioning, and they will decide the manner in
which to support the patient, whether by allocating responsibilities, in a balanced manner, among all of the family members, or
by considering one or two family members who will thenceforth be the designated relatives for the management of the patient,
known as “primary caregivers.” But there can also occur, in the worst of cases, the desire not to participate, in and neglecting
the patient’s care during the latter’s recovery process, which can generate a familial crisis, above all when relatives see that not
all of the family members collaborate equally, altruistically, and without arriving at a consensus on how to support and help the
patient. These induce an unfavorable ambience for the patient’s recovery, and that preferably this would be the beginning of
conflicts, and gradually the loss of communication among family members.

In an attempt to understand the experiences that these families undergo, diverse factors have been studied with regard
to the patient’s compromise in aspects such as adherence to the indicated dose and schedule of medication compliance.
Non-compliance can expose the patients to relapse, which generally occur within the familial environment and which can
give rise to recurring crises and hospitalizations, leading to what is known as the “Revolving Door Syndrome”.”® Non-
compliance with antipsychotic medication can be one of the main causes of relapse and hospital re-admissions.
A retrospective study with a 5-year follow-up quantified that 82% of patients underwent a psychotic relapse and that
78% experienced up to two relapses.”’ It was also identified that, during a 10-month period, patients with schizophrenia
receiving pharmacological treatment had a probability of relapse of 16% and, in contrast, of 53% in those in who stopped
taking.”® It has been estimated that the most important risk factor related to relapse was poor medication compliance due
to the fact of negative attitudes of patients towards.”” Non-compliance with the use of medication according to the
CATIE (Clinical Antipsychotic Trials of Intervention) showed a media of 4.6 months of discontinuation reaching up to
74% of discontinuation at 18 months.**®! In response to these inconveniences, there is a great variety of psychoeducative
programs to prevent and manage relapse. Participating in these programs, patients and family members can understand
the importance of taking antipsychotic medication, which is considered as a protective factor that can help to avoid
psychotic crises. The inadequate management of a relapse could initiate a family crisis. Algorithms for the treatment of
schizophrenia, set forth as the first-line strategy, we find the use of antipsychotics for the patient, associated with
a psychoeducative process for patients and their family, National Institute for clinical excellence.®* ™ In another type of
intervention, known as from “family-to-family”, relatives who had been previously trained in the illness, teach other
relatives to learn diverse aspects about the management of the disease.*® An efficient training of family members will
help considerably in terms of better functioning of the patient’s ambit, which in turn could aid in the patient’s functional
recovery. Schizophrenia and the familial environment, relapses and recurrent hospitalizations, have been the object of
diverse studies. For this purpose, these authors®” ™ developed the construct denominated “Expressed Emotion” (EE),
which includes two important aspects of the family environment: 1) critical attitudes, and 2) emotional over-involvement
of the relatives with the patient. It has been identified that in families with high EE, relapse rate reaches up to 76%, in
contrast with families with Low EE, with 28% of these patients relapsing. Similarly, patients most exposed to presenting
relapse were those living with families with high EE, who were not taking antipsychotics, and spent more time with the
family, relapse for these patients was 92%. Therefore, a greater proportion of relapse can be predicted in families with
EE, indicating the importance and the need for including the family in the integral treatment of patient with schizo-
phrenia. The participation of the family is essential and can be a determinant factor for making the difference between
functional or dysfunctional patients. With regard to schizophrenia, what is needed are families who are informed with
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respect to the disease, who can recognize the early warning signs of a relapse,”® who understand the importance and need
for their ill family member to take their antipsychotics, and who can additionally receive psychoeducation that permits
them to carry out the convenient management of the patient, as indicated in diverse treatment guides for this

disorder 45,48,91,92

Disability and Functionality

The evaluation of diverse diseases through the disease burden measured in terms of disability has allowed the mental
disorders to position themselves in their true place in the epidemiological panoramas. From the past decade, neuropsychia-
tric pathologies have been considered the principal cause of disability in global terms, significantly surpassing the majority
of the other groups of medical pathologies.”® Schizophrenia, despite its low prevalence, itself contributes to nearly 1-2% of
the disability of all non-transmissible diseases and is considered among the ten top leading causes of disease relating
disability in the world.”* When the formulation of disability or functional impairment entered the complex equation of
mental disorders, the Disability adjusted life years (DALYs) was considered. Disability ranked as high as cardiovascular
and respiratory diseases,” revealing the true magnitude of the impact of disability of mental disorders.”® Few psychiatric
illnesses exert such a devastating impact as schizophrenia does on the persons affected.”® Today, schizophrenia is
considered a disease, or a group of diseases, that affects the greater part of mental functions, far beyond the simplistic
stereotype of considering it a psychiatric entity characterized by hallucinations and delusions. Its impact on the processes
and content of thought, the sensorial, the higher mental functions, emotional expression, and volition ends up being
catastrophic for the general functioning of the majority of persons with this illness.”’

In addition to the clinical factors, other significant elements that contribute importantly for schizophrenia to be
considered as one of the diseases that cause more disability at the global level, for example, are early age of the appearance
of the disease and the inexistence of curative treatments for this entity. Thus, if we were to consider that the greater part of
cases begins at between 20 and 30 years of age. Current life expectancies are found at around 80 years; we have patients
who tend to live for around 50 years of age with symptomatology that importantly shrinks a substantial part of the functional
capacity of their lives. On the other hand, it should be considered that, in up to 75% of cases of schizophrenia, there is

a problem related with treatment adherence,®

or with the patients’ access to treatment, which logically impacts the
prognosis in each of these cases. It is noteworthy that, in a significant number of these persons, schizophrenia is not the
sole existing diagnosis, but instead, there is a high concurrence of other psychiatric and non-psychiatric illnesses that
directly have repercussions on morbimortality and, logically, on the functional level of the subjects affected”® (see Box 2).

Another important factor to consider is the social stigma associated with the patient with schizophrenia. This stigma is
a phenomenon that is narrowly linked with mental disease with multiple negative repercussions, such as discrimination,
as well as deficiencies in the treatment received, little economic investment, and limited public policies, associated with
normalization of the mistreatment, unjustified fear in patients, and violation of their rights. This is more frequent and
serious in relation to the severity of the psychiatric illness. Studies demonstrate the perception of the population with
respect to persons with schizophrenia, conceiving of them as unpredictable and aggressive individuals without arguments
that sustain this fact.”® It has also been demonstrated that there are few medical evaluations —not psychiatric- to which
these patients are submitted, and that when these evaluations are provided, they tend to be incomplete or poor in quality.

As if this were trivial, the population with severe mental disorders tends to be the most vulnerable to humiliating and

Box 2 Factors That Contribute to High Disability
in Schizophrenia

Impairment of multiple mental functions

Early onset of the disease

Lack of curative treatments

Poor access to available treatments

High concurrence with other medical conditions

High concurrence with other psychiatric disorders

N o kW~

High social stigma related to the disease
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discriminatory treatment, as well as frequent victims of systemic violations of their most basic human rights. A good
example of all of the latter is the number of patients who end up in indigence or who are committed to institutions for the

rest of their lives.”®

Recently, attention has been centered on the contribution of the cognitive dysfunctions of schizophrenia. Mohamed et al'®
identified that functional recovery depends less on the acute recuperation from the psychotic symptoms than on neurocogni-
tion. In 2018,'"" it was reported that the more the cognitive impact, the less the functional and social recuperation and
autonomy, and consequently, dysfunctionality. Working memory, executive functioning, verbal fluidity, visuomotor skills, and
attention are some of the cognitive functions that most frequently cause disability in these patients. The cognitive factor is
recognized as that with the most predictive weight for objectives as significant as that of functional recovery. Therefore, the
neuropsychological evaluation is indispensable in all of these patients in order to determine a more precise prognosis and,
above all, to present much more specific interventional strategies, in which the most adequate interventions are taken into
account, such as cognitive remediation and psychosocial rehabilitation, to reduce the impact of these problems and to entertain
greater expectations for the success of the rest of the interventions.

Functionality in People with Schizophrenia

It is possible to suggest links between neurocognition and social function, due to a decrease in the activity or subsequent
apoptosis of neurons in the prefrontal cortex, especially in the orbitofrontal region, a site where it is possible to suggest
the neurobiological decision-making process, social limits or understanding of the social bond, decreased attention,
cognitive biases or loss of selective attention, the social impact of the patient with schizophrenia is immediate: the patient
suffers isolation, violence and commonly violation of their human rights.

The patient with schizophrenia has a brain physiology tending to the development of ideas, sometimes creativity or
interpretation of reality with loss of limits. This can commonly cause a dysfunction in their social environment, since
many of the people in their environment do not coincide with the creative goal of the patient. The social function of the
patient with schizophrenia is gradually transformed, increasingly irreversibly if there is the absence of the adequate
diagnosis and appropriate treatment are not carried out.

The symptomatology of schizophrenia (positive or negative signs) usually generates fear, estrangement and denial
from the family. This passage of the disease develops an environment that increasingly emotionally wears down the
family, which moves away from the understanding of the patient. One of the main non-assessable or quantifiable aspects
in the management of schizophrenia is the breakdown of family ties, estrangement and loss of the family economy.

Discussion
Schizophrenia is a disease only termed in humans, whose functional characteristic is the increase of dopamine, adrenalin,
and endorphins associated with modifications of receptors, immunological modulators that tend to induce anatomical
changes in cerebral nuclei. The capacity that the brain possesses for adapting to new risks, learning, analyzing, and
avoiding errors is modified throughout life;> in schizophrenia, the functions of the brain can change due to genetic,
anatomic, functional or traumatic alterations.” An environment of negative stimuli can induce modifications in neuronal
communication and in the neurochemistry of the brain.'®'? Factors such as alterations in fetal development, obstetric
complications during pregnancy, chronic inflammations, sustained psychosocial stress and drug consumption are
involved in the manifestations of symptoms of psychiatric disorders, as is the case of schizophrenia.'®

The appearance of delusions, hallucinations, and thought disorders (positive symptoms) associated with poor affect,
lack of energy, apathy, demotivation (negative symptoms), as well as difficulties, especially in maintaining attention,
concentration, and memory (cognitive symptoms) this is the result of an over-activation of the limbic neuronal networks,
basal ganglia associated with a diminution in the activity of the prefrontal cortex. This tends to comprise a behavioral
dysregulation that socially stigmatizes the patient. Environmental factors, social relations, as well as family members, can
provide an even greater amount of feedback in this process, in recognizing it and avoiding it and that can prevent relapses
or that can change the stigma attached to this disease.'* But is not only the stigma relatives have to face, but their inner
feelings about the illness, such as: guilt, shame, anger and other negative emotions. In addition, families have to struggle
with a disease they know little about it. The family-to-family program is a good example of a psychoeducational
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intervention designed to help relatives to cope better with a loved one with a mental illness.'®® This is of relevance since
it has been estimated that one out of four families have at least one relative suffering from a mental illness.'®*
Schizophrenia is one of the world’s most disabling illness.'® It is ranked among the ten leading causes of disease related to
disability in the world.”* These patients function in the community at a much lower level than the general population.'® The level
of stress their relatives experience is the double of the general population.'® Many years ago, these patients were confined to
asylums or mental institutions, they were institutionalized until the deinstitutionalization process allowed them to live in the

community. Since then, the great majority of schizophrenia patients are living in the community,'®’

this is a new reality.
Invariably, they will need antipsychotic medication to achieve symptomatic remission and psychosocial treatment to improve
functioning in the community with the support of their relatives that would need psychoeducation considering recovery as the
ultimate goal. Research indicates that symptomatic remission can be achieved by 20-97% of patients and functional recovery by
10-68%>'%111 Outcome for a person with schizophrenia should be based on medicine-based practices that should include: 1)
optimal dose of antipsychotic medication to attain remission of symptoms, 2) Psychosocial and Psychoeducational strategies for
patients and relatives to have a real knowledge about the illness that will allow them to cope more efficiently with environmental
stresses and learn the corresponding skills for survival in the community, and 3) patients and relatives should have the necessary
skills for an assertive home-based management to resolve social problems and needs that would help to prevent crises such as
symptom exacerbation.''? It has been reported that schizophrenia patients satisfied with their life in general had less severe
symptoms as well as better functioning than patients who were not satisfied with their lives.""> These patients experience

disability in multiple areas of functioning such as occupational, social and self-care, finance, marriage or an equivalent.**''*

!5 Treatment resistant schizo-

Cognitive impairments and negative symptoms are the most consistent predictors of disability.
phrenia has been associated with the worst community functioning.''® If we pursue for the well-being of these patients; therefore,
treatment of schizophrenia should be an issue of big concern. It has been summarized as follows: 1) It has been estimated that in
epidemiological surveys, approximately 40% of people diagnosed with schizophrenia indicated that they had not received any
mental treatment in the preceding 6—12 months, 2) According to clinical epidemiological studies, most patients virtually drop out
of after their first contact with clinical services receiving practically little mental health care in the subsequent years. 3) In
addition, clinical studies indicate that routine treatment do not comply with evidence-based practices.''” There is a science-to-
service gap in the real world of schizophrenia treatment, the problem is that approximately 95% of patients living with
schizophrenia are not currently receiving all forms of evidence-based treatments.''®

A review is needed to provide a comprehensive perspective on the totally of the brain, psychosocial and family
functioning, disability and functionality as important domains for understanding a complex illness such as schizophrenia.
Adequate information on the biological and psychosocial process as well as familial feedback can be of vital importance in
the management of the treatment and the adequate biopsychosocial rehabilitation of the patient with schizophrenia in order
to allow for better intervention targeting and to suggest guidance for future research. Learning from outcome studies could

lead us toward a comprehensive biological and psychosocial understanding of schizophrenia.

Conclusions

Schizophrenia is the result of various alterations in different neurotransmissions of the brain; however, the increase in the
activity of mesolimbic dopaminergic activity is the main neuronal factor that influences the decrease in the function of
the prefrontal cortex, these changes are inherent to measurable pharmacological, physiological and anatomical variations
in schizophrenia.

The neurochemical change of the brain with schizophrenia has a direct manifestation in psychosocial area; this makes
schizophrenia a disease that can be diagnosed early, analyzed in different areas and specifically evaluated in its treatment.
However, the family aspect and social projection are fundamental for a better medical understanding and biopsychosocial
integration. Genes and the social environment, drugs and the stressful impact are factors that contribute to the
manifestation and pharmacological resistance in some cases of schizophrenia, and the understanding of these new
evidence will improve decision-making in the diagnosis, management and decision of the environment social involve-
ment in the patient with schizophrenia.
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Since schizophrenia represents a low epidemiological impact in relation to numbers in a country, better knowledge of
this disease will have a direct impact on recognizing populations at risk and identifying biological markers as well as
psychosocial components that would help for a better diagnosis and contribute to better treatment of the disease.
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