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Abstract

The presence of cognitive deficits in schizophrenia is a fact widely confirmed by a more
than abundant literature. The existence of these deficits cannot be ignored, given their
presence even with stabilized symptoms and their proven correlation with the function-
ing of the subject. The following chapter focuses on describing the main affected cog-
nitive domains most frequently described in this pathology, mutually before and after
the appearance of the clinical signs, as well as reviewing the presence of these affected
domains in first-degree relatives of these patients. The existence of these deficits in rela-
tives reveals that these alterations can not only be considered as markers of heritability
and risk for the development of the pathology, but that their ignorance, in the family
context, is also related to an important stain in the perception of the quotidian aspects,
in the healthy interaction between relatives and an impact on the overall functionality of
the subject.

Keywords: cognitive impairment, schizophrenia, cognitive endophenotype, family,
psychosis

1. Introduction: cognitive impairment in schizophrenic disorder

There is considerable evidence of the presence of cognitive deficits in schizophrenic disorder
that are unfavorably correlated to the daily functioning of these patients [1]. These dysfunc-
tions are present before the beginning of the psychotic symptomatology [2]. Cognitive déficits
in schizophrenia affect most of cognitive functions and are especially relevant in: memory and
learning; abstraction and executive functions; processing speed and attention [3-7].
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It is important to point out that there are similar cognitive impairments, in much lower inten-
sity, in close relatives, and these deficits can be considered as potential cognitive endopheno-
type markers of the disorder [8-13]. From this data, it can be accepted that, in many cases, the
effect of these alterations, potentially, may be affecting the functioning of any family nucleus
and not only the patient or relative at risk of developing disease.

These data show the existence of a biological basis, despite the undeniable influence of
environmental factors on the development and course of both pathologies. In this sense, the
DSMIV-TR [14] notes that: “Although numerous data suggest the importance of genetic factors in
the etiology of schizophrenia, the existence of a substantial discrepancy in the frequency of monozygotic
twins also indicates the importance of environmental factors”.

As expected, this cognitive dysfunction has influence in the main aspects of daily life [15].
Respecting the family point of view, there is also a great ignorance of the existence and influ-
ence of these cognitive symptoms present in the affected relatives. In general, it is suggested
that the psychoeducational programs made for this subject directed to family members pro-
vide them with an important first step. These programs provides means in order to under-
stand these factors, which make an important stain in their overall functioning, and therefore,
in the daily life of these patients [16-19]. On the other hand, it is important to point out that
the same patients do not usually present insight of their deficits, and when they do, although
they are usually associated with higher levels of adherence to treatment, they also tend to
do so with a loss of self-confidence [20]. This fact indicates that family interventions in the
education of cognitive aspects should not only stay there and should also involve a research
for solutions of family support in other ways. At this point, it cannot be ignored the effect on
the family dynamics of the probable presence (even being slight) of these deficits in any of the
relatives of the affected subjects. Their awareness and identification are important in order to
carry out a family intervention.

2. Cognitive deficit in schizophrenia

One of the main recently advances of the concept of schizophrenia has been the confirmation
that this disorder is primarily associated to cognitive deficits, do not being a consequence
to symptoms or drugs [21]. Nevertheless, the idea that cognitive domains played a funda-
mental role in this disorder was not so recent. Since the first descriptions of schizophrenia,
which was known under the Dementia praecox label, the aspects related to what it is now
understood as cognitive deficit were considered as central symptoms of the picture. Besides
the essential idea of Bleuler was that the core of schizophrenia, its fundamental symptomes,
was the fragmentation of the thought process and delusions and hallucinations were acces-
sory symptoms, a consequence of the main process [22, 23]. It has also been shown that this
cognitive deficit has not only been described in long-standing schizophrenic patients [24], but
is also present in patients with a first psychotic episode [25-27], in remission [28], in patients
without antipsychotic medication [21, 29] and even in studies in high-risk subjects [30] and in
close relatives and healthy patients with schizophrenia [12].

It is estimated that among 61-78% of patients with schizophrenia manifest a significant
level of cognitive deficit [1] reaching between 1 and 2 standard deviations below the control
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groups of the same age [6, 31]. These cognitive deficits seem independent of positive symp-
toms [32] and are maintained throughout the course of the disease.

Although some early investigations [33] showed that about 27% of schizophrenic patients,
after neuropsychological evaluation, could not be considered deficit, in fact, it has been
proven that they would continue to present neuropsychological deficit compared to healthy
subjects, even matching IQ measurements [34]. This group of patients, without supposed
deterioration, would show high levels of premorbid functioning, but once the disease was
diagnosed, this would be considerably lower [35]. In addition, discordant monozygotic twin
comparisons for schizophrenia suggest that almost all affected twins perform worse on cogni-
tive tests than their unaffected twin [36]. In this sense, it can be safely talked about cognitive
deficits in schizophrenic patients although, in any case, it is very likely that their cognitive
performance is below than what was expected in the absence of disease. It is also interesting
to mention that several authors have found a worse performance in tasks of work memory
(especially in visual) and in learning verbal tests and free memories in unaffected monozy-
gotic twin brothers and, even a lesser degree, in not affected dizygotic twin brothers against
controls [37-40].

It is interesting to point out that many patients have a lack of awareness of cognitive dys-
function. Those who are better aware of their deficits are not associated with a lower use
of treatment, nor with a lesser deterioration of executive function. But they do have better
results in the rehabilitation of some cognitive domains, in adherence to treatment and in their
functional capacity [41, 42].

The neurocognitive dysfunction affects the ability to perform activities of daily living, impairs
the ability to solve social problems [15, 16] and has proved to be the better predictor of rein-
corporation to activities in social and community settings [43, 44] and, especially, in terms
of work rehabilitation and maintenance works [45-48]. These data review the importance
of cognitive domains as a reliable scale of clinical improvement [15, 49-52] and, as is to be
expected, the degree of cognitive impairment implies a worse adjustment in the quality of life
of these patients [52-54]. Some authors also consider cognitive functions as an integral part
of the concept of resistance to treatment [55]. On the other hand, several studies emphasize
the importance and efficacy of cognitive rehabilitation treatments in early stages of psychosis
[56, 57].

As expected with these data, the cognitive alteration in schizophrenia is the current focus of
attention for the research of therapeutic strategies, both pharmacological and psychological.
Regarding the interventions on cognitive domains, the pharmacological treatment, although
it has offered certain results, has not been very encouraging [58], however studies using cog-
nitive stimulation (training in executive skills, memory and other cognitive processes) have
achieved more hopeful data [59-62].

2.1. Cognitive domains affected

Patients with schizophrenia have, comparing with healthy subjects, problems in perform-
ing almost all conventional neuropsychological tests. The most widely affected functions
are executive tasks. Memory and attention, in their different modalities, are not the only
ones affected, but it is these domains that stand out especially about a generalized cognitive
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dysfunction. The functions relatively preserved in schizophrenia are usually verbal knowl-
edge and linguistic comprehension and naming. Cognitive functioning in schizophrenia is
considered a primary or essential characteristic of the disorder [15, 63], so that schizophrenia
is now considered to be a complex disorder whose base is fundamentally neurocognitive
[64, 65]. For a review of the characteristics of these disturbances see Table 1.

2.2. Description of the disturbance in the affected domains

In general, it can concluded that the meta-analysis by Schaefer et al [69] would indicate that
patients with schizophrenia would present important alterations in: Attention, especially in
sustained attention and interference control; significant deficits in the operational memory
(maintenance of information and manipulation) and important alterations in long-term mem-
ory. However, the implicit memory, specifically the so-called procedural memory, related to
the ability to learn psychomotor skills, would be relatively preserved [73] and the recogni-
tion of verbal material was not as altered as the delayed memory. They presented important
alterations in the different components of the executive functions such as cognitive flexibility
and planning and serious alterations in the speed of processing.

Going in dept. the studies of executive functions in schizophrenic patients, these tend to
describe a greater presence of persistent responses. The Wisconsin card sorting test [74] indi-
cates that these patients tend to have a low number of categories achieved and many persis-
tent responses, which can be seen as a deficit of cognitive flexibility [75]. This inability to select
the relevant information and reject the irrelevant has also been documented using tasks such
as the Stroop test [76-78] or the Tower of Hanoi [79].

This inability to inhibit response (which would affect to planning and organizing actions,
persist in an activity and find novel solutions) is present, to a greater or lesser degree, in these
patients, even in the case of not showing up serious dysfunctions in attention capacity and
operative memory (necessary for an adequate executive functioning) [52, 70].

Regarding to memory in schizophrenia, it is common to see studies showing general altera-
tions in all memory processes. It shows that there is poor performance in declarative (explicit)
memory, short-term and long-term memory, intentional learning, operational memory,
semantic memory and priming. However, non-declarative memory (implicit) seems be less
affected and procedural memory seems to be preserved [80, 81].

Some authors have considered that the alteration of autobiographical memory [82] as well
as in prospective memory (the ability to remember the performance of planned actions in
the future) [83] and the memory of the source (of the contextual aspects of the information:
Where, when, etc.) [84] are the product of a general deficit, especially related to a reduced
executive function [70].

The studies of working memory inschizophreniareflect the existence of deficits in the capacity of
storage/apprehension [85], although it is considered if such storage difficulties could be linked
to alterations in the process of coding the information (more related to the executive function),
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Balanza-Martinez and Tabarés-Seisdedos [66] highlight the following aspects:

They affect significantly the majority of patients.

On a generalized cognitive impairment, the most intense deficits are linked to memory, attention and executive
functions.

They are not secondary to psychotropic drugs, institutionalization or symptoms, although they may be related
to negative symptoms.

They are very stable during the evolution of the disorder.

They are present since the first episode, even in the premorbid stages.

They are also present in healthy patients relatives (cognitive endophenotypes) [67, 68].
They are indicators of functional prognosis.

Nowadays, they constitute a therapeutic objective.

The meta-analysis conducted by Shaefer et al. [69] concluded:

There is evidence of a broad cognitive deterioration in schizophrenia, which can be considered moderate to
severe compared to control subjects in all the neurocognitive measures studied.

The cognitive deficits are somewhat greater in the domains of processing speed and episodic memory.

Studies of diverse world regions in which a study of cognition is carried out present very few differences to each
other.

The studies showed higher percentages of involvement in male patients.

The cognitive deterioration does not keep too much relation with the majority of the measures of symptom-
atology, something in contrast with the studies that highlight moderate but statistically reliable associations
between cognition and negative or disorganized symptoms [32].

Interestingly, they found no significant relationship between the duration of the disorder and cognitive decline.

Crespo, Rodriguez-Sanchez, Barbas-Calvo, Duarte-Armolea and Gonzalez-Blanch [70] clarify that the existence
of these deficits (to a much lesser degree) is not exclusive to patients and is often found within first-degree family
members. Considering the affected domains and controlling medication variables, it can be considered:

Attention: Difficulty to inhibit irrelevant information. Presence of these deficits in both patients and their
children (higher than controls and young subjects at high risk for affective disorders).

Executive functions: Difficulties in the use of problem solving strategies, self-control and supervision of own
behavior. In first-degree patient’s relatives, there have been problems in verbal fluency, inhibition of an arrogant
response pattern or tasks with a change in cognitive function.

Working memory: Deficit in the storage capacity of information (verbal and spatial) and also emphasize the role
of working memory as an essential element for the processing of information, which malfunction compromises
the execution of other cognitive systems. It is interesting to complete it with the study of Guimon, Padani, Lutz,
Eack, Thermenos and Keshavan [71] about how emotional distracters impacted more on their performance in
working memory tasks than in control subjects. Also note that Botero et al. [72] tested performance on tasks
involving verbal work memory and the results were lower in subjects with schizophrenia and their relatives that
in the controls of the community.

Memory: Deficits to remember are present, to a lesser degree, in healthy relatives of patients. These memory
deficits are aggravated by attention problems, working memory and coding difficulties.

Speed of processing: Indicate a slowdown that affects other cognitive domains.

Psychomotor functioning: Significant psychomotor slowdown even in first episode patients and, to a lesser
degree, in parents of patients.

Table 1. Presence of cognitive disturbance in schizophrenia and first grade relatives.
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rather than in processes related to the actual maintenance of the information. Authors such
as Sharma and Antonova [86] and Brebion et al. [87] consider that schizophrenic patients did
not use the properties/facilities of the material to be memorized in learning (for example,
grouping it by categories or sequences) because they presented problems when are making
complex coding strategies (based on the characteristics of the information). Although, these
alterations in coding could be secondary related to the generalized slowdown in processing
speed [88]. It is also point out that deficits in working memory could be due to errors in the
search, maintenance and manipulation of information.

2.3. MATRICS study (measurement and treatment research to improve cognition in
schizophrenia) of the National Institute of Mental Health (NIMH). The cognitive
search in schizophrenia

One of the most important study projects of cognition in schizophrenia comes from the
National Institute of Mental Health (NIMH) in the United States. The MATRICS initiative,
Measurement and Treatment Research to Improve Cognition in Schizophrenia, is a program
whose initial objective was to provide data that facilitated the development of drugs that
improve the deficits presented in cognition in schizophrenia [89, 90] and that adopted as an
initial objective the identification of the domains of cognitive effects in schizophrenia as well
as the development of a battery for their evaluation.

The MATRICS project [91, 92] pointed out seven cognitive scopes in which patients with
schizophrenia presented critical deficits: Speed of processing, attention/vigilance, working
memory, learning and verbal memory, learning and visual memory, reasoning and problem
a solving, and, a domain that was often ignored in many studies, social cognition.

2.4. Social cognition and schizophrenia

It is interesting to emphasize the relevance that social cognition has achieved in schizophre-
nia. This comes, among other sources, from the evidence that relates social cognition to social
functioning [15, 93, 94] as well as for its mediating role between neurocognition and social
functioning [95, 96].

Although there is no generalized consensus on the domains that make up social cognition,
most authors identify five domains: Emotional processing, theory of mind, social perception,
social knowledge and attribution style [97]. Even if the domains of emotional processing
(perception and handling of emotions), and of theory of mind are usually cited as the most
affected in schizophrenia, it can be accepted, based on the investigations carried out, that
there is a mishandling of all of them on some of these patients [98].

Considering the meta-analyses of Chan et al. [99] and Savla et al. [100] it is indicated that
people with schizophrenia present serious and generalized deficits in social cognition, espe-
cially in perception of emotions. More specifically, they show important difficulties in the
perception of facial emotions as well as in the identification and discrimination of different
emotions compared to undiagnosed controls. Difficulties in the processing of emotions were
also observed in emotional prosody, that is, in the emotional tone of the voice. This alteration
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is found in early stages of the disorder [101]. They also found that people with schizophre-
nia have major alterations in the theory of mind. In general, they also found alterations,
although to a lesser extent to the previous ones, in social perception (ability to identify roles,
social norms and social context as well as social knowledge that refers to the conscience of
roles, norms and objectives that characterize social situations and direct interactions) [102].
However, Savla et al. [100] did not find significant differences in attribution biases between
people with schizophrenia and non-diagnosed controls.

Regarding the presence of alterations in social cognition in relatives of patients, it is usu-
ally noted that patients score significantly worse in all domains of social cognition evaluated
compared to controls and in the attribution style domain compared to family members [103].

In the Mondragdn-Maya et al. review [104] point out that consistent discoveries on deficits
in the theory of mind have been reported in family members of patients with schizophrenia
compared to control subjects. In this sense, two meta-analyzes have reported effects (from
modest to moderate) on alterations of the theory of the mind in unaffected relatives [105, 106].

Moreover, Mondragon-Maya et al. [104] consider that studies of the other fields of social cog-
nition in family members offer more scarce and inconsistent results, requiring further investi-
gation. Cella et al. [107] and the meta-analysis of Lavoie et al. [106] reported moderate déficits
in social perception in relatives of schizophrenia versus controls. However, later, Lavoie et al.
[108] did not find that parents of patients with schizophrenia showed worse performance than
controls in social perception tasks. Regarding attribution style, Rodriguez et al. [103] reported
that there were no deficits in the unaffected relatives of patients with schizophrenia. Studies
on emotional processing in unaffected family members of patients with schizophrenia are
also scarce. Despite this, some studies have reported worse performance of their relatives to
identify emotions compared to controls [109]. The meta-analysis of Lavoie et al. [106] found a
moderate deficit in emotional processing of unaffected family members, especially in tasks of
emotional identification. However, this result is not completely generalize and needs further
investigation, since it focuses on emotional identification skills, more than other components
of emotional processing, such as emotional regulation [104].

2.5. Clinical status and cognition

It is important to emphasize that these deficits are not a direct consequence of pharmacologi-
cal treatment, nor of the institutionalization situation or other factors such as lack of motiva-
tion or distractibility due to psychotic symptoms [3]. Cognitive deficits in schizophrenia affect
the majority of cognitive functions [6], but they are especially marked in executive functions
and memory [3, 4]. This cognitive deficit is presented with autonomy of positive and negative
symptoms, even when there is a greater association with this latter ones [63, 110].

The systematic review of Dominguez et al. [32] (58 studies, 5009 individuals) shows a relation
between the psychopathological dimensions of psychosis (negative, positive, disorganized
and depressive) and measures of neurocognitive impairment in subjects with non-bipolar
psychosis. The results showed that negative and disorganized symptoms are significantly
but modestly associated with cognitive deficits. The positive and depressive dimensions
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were not associated with neurocognitive measures. The patterns of association between these
dimensions were stable in all neurocognitive domains and were independent of age, sex and
chronicity of the disease. In addition, significantly high correlations were found for the nega-
tive dimension in relation to verbal fluency and in the disorganized dimension for reasoning/
problem solving and attention.

2.6. Origin of cognitive deficit and family endophenotypes

Traditionally, two hypotheses about this disease have been considered [111]: The neurodevel-
opmental hypothesis, which considers that schizophrenia would come from an early disorder
of brain development, which would be present in a relatively silent way during childhood,
and that it would begin to exacerbate during adolescence and the beginning of adulthood
with cerebral maturation [112, 113]. The neurodegenerative hypothesis indicates the existence
of an active pathological process associated with periods of exacerbation, due to the neurotox-
icity of acute psychosis, which would explain the progressive deterioration observed in these
patients in the first years of the disorder. The evidence points out that although there is an
alteration in neurodevelopment in schizophrenia [2, 111, 114, 115], but neither can be ignored
that there are progressive brain changes in the appearance of psychotic crises not always
associated with treatment [111].

There is evidence which shows that these cognitive disorders are prior to the onset of psy-
chotic symptoms and the diagnosis of the disorder [114] and even seem to indicate that, the
subjects who will suffer from schizophrenia, already in the 7-13 years of age, obtain lower
scores in neurocognitive tests compared to subjects who did not develop it. These scores will
remain relatively stable until descending significantly between 13 and 38 years [2]. These
data would be in favor of the authors who suggest that these dysfunctions are significant and
central to the disorder [116] and close to the neurodevelopmental hypothesis [112].

Similar cognitive alterations are also found, but to a lesser extent, in first-degree relatives of
schizophrenia [8-10] and in people at risk for the disorder [8, 117]. This fact suggests that cogni-
tive alterations may represent the expression of genetic vulnerability to schizophrenia and may
be endophenotype for psychosis [118]. Other studies have indicated functional dysfunctions
in brain regions (medial prefrontal cortex, posterior cingulate cortex, and superior temporal
gyrus) in both non-psychotic patients and first-degree relatives and healthy controls [119, 120].

The alteration of executive functions in schizophrenia has come to be proposed as a phe-
notypic marker of the disease. Not surprisingly, studies with first-degree relatives of these
patients have shown that they share some of these executive deficits [70].

Also note that the heritability of schizophrenia is high and family studies indicate that first-
degree relatives of patients with schizophrenia have a seven times greater risk of developing
the disease compared to individuals who do not have an affected family member [121].

2.7. Some considerations from interventions from the family

Antipsychotic drugs, although essential in the treatment of the disease, have a limited capac-
ity to improve the general cognitive functioning of patients with schizophrenia. Numerous
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studies agree that including psychosocial treatments of psychoeducation, family intervention,
skills training and cognitive interventions for long periods (a year or more), produce a greater
functional improvement especially in patients of first psychotic episodes which can be only
obtained with drugs [122-127].

As previously pointed out, in general the data suggest that many subjects affected by schizo-
phrenia are poor assessors of their own cognition [19, 128, 129] and its daily functioning. In
this line, it is important to indicate that, in the study by Poletti et al. [19] noted that close rela-
tives of patients also have great difficulties in recognizing the presence of cognitive deficits
in their affected relatives and they usually interpret them as a product of their personality,
attitude, lack of interest or motivation, instead of understanding that they are due to the dis-
order. In addition, it should be remembered that the relatives of patients with schizophrenia
also present more neuropsychological alterations than the control subjects [130], such deficits
could represent an important difficulty to identify some symptoms of schizophrenia that can
be present in the family.

It is also important to remember that knowing the biological and genetic origins of mental disor-
ders does not help reduce social distances or avoid stereotypes. (In fact, Angermeyer et al. [131]
found the opposite. They describe they were related to an even stronger rejection). In family
interventions of patients with schizophrenia, although the lack of knowledge the parents is linked
to a poor vision of the patient on their deficits and on their awareness of disease, [132] these must
go further. The study by Macgregor et al [133] concludes that it should not be focused only on
giving information and observing compliance with treatment, but also on other parental factors
such as better cognitive performance (since there is an association between cognitive performance
of parents -especially in executive functioning and verbal comprehension - and the perception of
the illness of their children [18]), daily contact, a lower attitude of rejection are associated with
better patients awareness of their disorder. Therefore, they conclude, that these factors should
be included in specific programs aimed at caregivers, including cognitive intervention aimed at
improving the cognitive flexibility of parents. In general Macgregor et al. [17] support the intro-
duction of cognitive remediation techniques in family interventions. The objective would be to
reduce the cognitive biases of healthy first-degree relatives. The perception of the patient and
parents is an essential step on the road towards a good prognosis of the disorder.

It should be noted that, within family influences, not all are reduced to the simple knowl-
edge of the symptoms. At this point, one of the most accepted hypotheses is that high levels
of expressed emotion (EE) in front of a sick family member can lead patients to feel more
ashamed and less open to self-understanding about their disorder [133]. This hypothesis
underlies the idea of the influence that the development of the parent—child relationship
implies [134]. Commonly, family therapy is recommended to reduce stressful family interac-
tions and increase support, this, joined to cognitive training exercises are interventions that
not only improve the well-being and functioning of patients, but also, even during the pro-
dromal phase [135], can promote resiliency to stress, which has the potential to prevent the
appearance of psychotic episodes [136].

Other family aspects to consider are the ones pointing out by Raffard et al. [18] in their study:
In the prodromal phase of psychosis, patients often show nonspecific symptoms, such as
anxiety and depression, social deterioration, drug abuse or alcohol, which are not interpreted
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as possible symptoms of a major condition [137] and are associated with behavior typical of
adolescence [138]. If a young individual is labeled as “sick” or “psychotic” is always a source
of anguish [139, 140] and a potential risk of stigma [141], which can lead to maladaptive cop-
ing such as denial, avoidance and difficulties [142, 143]. The presence of cognitive deficits in
patient and parents, can lead both to the difficulty to receive corrective feedback from profes-
sionals and to affect the ability to adequately judge the psychotic experiences of their chil-
dren, which can lead parents to use coping strategies “avoidant” (as denial/disengagement)
instead of more “approximation” strategies (such as seeking social support, reinterpretation,
acceptance).

As already mentioned, there are programs of psychoeducation of cognitive symptoms for
family members of schizophrenia and numerous intervention programs of cognitive symp-
toms in schizophrenia [59-62]. But nowadays, there are hardly any specific programs focused
on cognitive intervention since the same family. Among the very few family intervention
programs we can mention the Family-Directed Cognitive Adaptation (FCA). This program
is designed to teach patients and family members the neurocognitive problems associated
with schizophrenia; how to develop compensation strategies to minimize their impact on
family and daily functioning; and teach families how to implement adaptive strategies to
solve problems [144, 145].

In a first application of the program to a patient who lived with his mother [144], these
authors, in addition to cognitive problems, also found a situation of abandonment of activ-
ities (friends, leisure), sedentary life, absence of social life beyond of family members, dull
mood, poor diet, side effects of drugs and a family activity limited to doing small house-
hold chores (often incompletely, although the evaluations revealed a capacity to do tasks
preserved, he used to leave them in the hands of his mother, including medication and
calls to the doctor). In spite of everything, patient and family could take an active role in
solving problems and generate practical objectives. They were taught what cognitive skills
were and then strategies for adapting them in daily life (some of them already used list of
“things to do” to avoid frequent forgetting of the patient). Then the best and worst pre-
served domains were observed (the latter: verbal memory, processing speed and executive
function) and a series of strategies were introduced to overcome these difficulties (such
as: using notes and reminders, dividing goals into smaller steps and maintaining short
and simple communication ...). An identification and problem solving format was applied
(similar to that used in behavioral family therapy programs [146]) to prioritize goals (take
care of food, make calls, medication ...) and specific strategies aimed at addressing these
barriers (lists of foods, use of agendas, summarize what is heard and ask for clarification of
what was not understood, exercise ...) and cognitive-behavioral technique to see the evi-
dence for and against beliefs and concerns (this technique also it was used by the mother
to test the irrational beliefs of the patient-possible residual symptoms-instead of acting
against them fearfully or hostilely. Assertiveness and communication skills programs
were also applied, identifying barriers and examining evidences (pros and cons). As the
tasks increased, mutual trust improved, the patient was able to do more skills on his own
and the burden of the mother decreased, improving the relationship and communication
between them.
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In a second pilot application of the program to a larger sample [145], the aspects considered
most useful by relatives were: “Learning about cognitive deficits related to schizophrenia” and
“learning about the specific cognitive strengths and difficulties of my relative” and patients
considered: “Learning about my strengths and cognitive difficulties“and “learning strategies
to overcome cognitive difficulties”. This pilot study suggests that it may have helped family
members to better understand the nature of cognitive challenges, which may have reduced
feelings of irritation or guilt and with them the family burden. Despite the limitations of
this study, it can be affirmed that it was shown that families could be involved in a program
designed to teach strategies to reduce the effects of cognitive disabilities on daily living skills.
They also suggested some benefits in terms of improved functioning and reduced family
burden. Finally, they pointed to the natural and supportive role that relatives play in helping
a member(s) with schizophrenia to have more control over their life and to progress towards
important personal goals.

However, these achievements were not maintained. Although the program was effective dur-
ing its implementation, it is possible, according to its authors, that 16 sessions are insufficient
for families to master the basic fundamentals to implement cognitive adaptations on their
own (not in vain, it is usually recommended that cognitive training last more than 1 year);
or that the families that would have benefited from the program were gradually reducing
participation in reinforcement sessions and did not facilitate the maintenance of the results.

Within other compensatory deficit strategies programs that involve the family exits the
9-months Cognitive Adaptation Training (CAT) [147]. It is especially applied, with the pur-
pose of recovering vocations (work, studies) in first episode patients. Although the results
seem promising, they are still pending confirmation in studies of larger samples.

It can be concluded that, in addition to inquiring into the ways of application of specific pro-
grams to treat cognitive deficits from the family framework (there are few programs yet, and
despite having apparent good results, are still pending on a further study), the simple fact of
giving knowledge about the symptomatology of schizophrenia is not always enough for par-
ents to adopt attitudes of understanding towards the symptoms of their children. As pointed
out by Friedman-Yakoobian et al. [145], rehabilitation and intervention should be oriented to
improve the daily needs of each patient and it cannot be ignored the fact that many of these
patients live with their families. Even when they live far away, relatives usually get involved
in trying to give support (financial, emotional, etc. ...) and a common consequence of this is
that family members often suffer significant levels of stress, anxiety and caregiver burden.
Therefore, we must also address attitudes such as the acceptance and overcoming of defeatist
and critical attitudes, which help to avoid the denial of symptoms and improve their percep-
tion of the disorder and its daily adjustment. Highlighting that the association between the
patient and the vision of the parents depends not only on the biological relationship, but on
the frequency of daily contact and, therefore, in the immediate environment, supporting the
role of environmental factors play in the perception of the disorder by the patient [133]. In
this sense, as Kirkpatrick et al. point that [148] it is often forgotten the enormous complexity
of schizophrenia and its impact, treatment and social and family functioning by focusing
exclusively on psychotic symptoms.
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3. Conclusions

Deficits influence in cognitive domains in schizophrenia disorder is something that severely affect
the clinic symptomatology as well as in social, labor and familiar adjustment of this patients, been
something not to be ignored. Even so, so few familiar intervention programs are focus in explain
and give intervention strategies to this deficits from home daily life. To these problems it might
be added a big possibility of finding a lower cognitive deficit in some family members without
pathology, with what it might be necessary to intervene face to them having a more realistic and
adjusted perception of their children illness. With that we wish to avoid that cognitive disrepair
might be seem as a personal product, an attitude lack or even a defiance sign [19].

Considering all the presented data about cognitive endophenotypes, it might be understand
that a genetic component exits in the pathology, but we cannot erase environmental factors
influence. It is not impossible to add changes in the psychosocial patient environment with
whom it might improve, not only symptomatology, but it social and labor adjustment. In the
other hand, it is already been commented that family might affect negatively in both patient
types, frequently because a high expressed emotion [133] affecting patient self — perception
and with it, its global functionality.

In this way, it was expected to find that, in general, familiar interactions to resolve problems
might seem to be less constructive and more problematic when the family member suffers
schizophrenia disorder versus others disorders. Salinger et al. [149] recently studied those
interactions between parents and their teenage affected children (or at high risk) of psychosis
and bipolar disorder. After control variables in the parents as: sex, age, functionality, educa-
tion. They observed that mothers of psychotic teenagers got a significantly more conflictive
and less constructive communication than mothers of bipolar teenagers. The obvious conclu-
sion is that, given that the family environment among adolescents seeking help may be more
challenging for families with adolescents with psychosis than in other serious pathologies.
These families need a more intensive and focused communication training than would be
required for families with adolescents with high-risk for bipolarity or other mood disorders.

In general, research highlights the importance of psychosocial and family factors. These
interventions become more important if we take into account works such as Engh et al. [20]
where he pointed out that an adequate awareness of deficits is related to a good adherence to
treatment, but also to a bad perception of self-confidence and self-efficacy. And on the other
hand, we cannot ignore that all these aspects will be terribly influenced by the more than
frequent stigmatization suffered by these patients and the disastrous consequences of it in
their personal perception [139-143]. As can be observed, the intervention of cognitive aspects,
although important, must go beyond and in order to ensure their effectiveness, it should
be encompassed in other fields closely linked to family interactions according to achieve a
greater perception of the effectiveness of the subject, which can lead to greater functional
participation as it would be through the promotion of self-esteem, absence of continuous
criticism, skill training, daily contact and attitudes of acceptance and coping.



Cognitive Impairment in Schizophrenia: Description and Cognitive Familiar Endophenotypes....
http://dx.doi.org/10.5772/intechopen.78948

Acknowledgements

The author wishes to thank Laura Santamaria for her disinterested collaboration in this
review.

Conflict of interest

The author declares that have no conflicts of interest concerning this review.

Author details

Eduardo Garcia-Laredo

Address all correspondence to: egarcialaredo@madrid.uned.es

Faculty of Psychology, National Distance Education University (UNED), Madrid, Spain

References

[1]

2]

[4]

[5]

[6]

Green MF. Cognitive impairment and functional outcome in schizophrenia and bipolar
disorder. The Journal of Clinical Psychiatry. 2006 Oct;67(10):e12

Meier MH, Caspi A, Reichenberg A, Keefe RS, Fisher HL, Harrington H, Houts R,
Poulton R, Moffitt TE. Neuropsychological decline in schizophrenia from the premorbid
to the postonset period: Evidence from a population-representative longitudinal study.
The American Journal of Psychiatry. 2014 Jan;171(1):91-101. DOI: 10.1176/appi.ajp.2013.
12111438

McKenna PJ. Schizophrenia and Related Syndromes. 2nd ed. Hove: Routledge; 2007

Reichenberg A, Harvey PD. Neuropsychological impairments in schizophrenia: Integ-
ration of performance-based and brain imaging findings. Psychological Bulletin. 2007
Sep;133(5):833-858

Reichenberg A, Harvey PD, Bowie CR, Mojtabai R, Rabinowitz ], Heaton RK, Bromet
E. Neuropsychological function and dysfunction in schizophrenia and psychotic affec-
tive disorders. Schizophrenia Bulletin. 2009 Sep;35(5):1022-1029. DOI: 10.1093/schbul/
sbn044. [Epub 2008 May 20]

Heinrichs RW, Zakzanis KK. Neurocognitive deficit in schizophrenia. A Quantitative
Review of the Evidence Neuropsychology. 1998 Jul;12(3):426-445



56

Psychosis - Biopsychosocial and Relational Perspectives

[7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Keefe RS, Eesley CE, Poe MP. Defining a cognitive function decrement in schizophrenia.
Biological Psychiatry. 2005 Mar 15;57(6):688-691

Maziade M, Rouleau N, Gingras N, Boutin P, Paradis ME, Jomphe V, Boutin ], Létourneau K,
Gilbert E, Lefebvre AA, Doré MC, Marino C, Battaglia M, Mérette C, Roy MA. Shared neu-
rocognitive dysfunctions in young offspring at extreme risk for schizophrenia or bipo-
lar disorder in eastern Quebec multigenerational families. Schizophrenia Bulletin. 2009
Sep;35(5):919-930. DOI: 10.1093/schbul/sbn058

Sitskoorn MM, Aleman A, Ebisch SJ, Appels MC, Kahn RS. Cognitive deficits in rela-
tives of patients with schizophrenia: A meta-analysis. Schizophrenia Research. 2004 Dec
1,71(2-3):285-295

Snitz BE, Macdonald AW 3rd, Carter CS. Cognitive deficits in unaffected first-degree
relatives of schizophrenia patients: A meta-analytic review of putative endophenotypes.
Schizophrenia Bulletin. 2006 Jan;32(1):179-194

de la Serna E, Sugranyes G, Sanchez-Gistau V, Rodriguez-Toscano E, Baeza I, Vila M,
Romero S, Sanchez-Gutierrez T, Penzol MJ, Moreno D, Castro-Fornieles ]J. Neuro-
psychological characteristics of child and adolescent offspring of patients with schizo-
phrenia or bipolar disorder. Schizophrenia Research. 2017 May;183:110-115. DOI: 10.
1016/j.schres.2016.11.007

Kuha A, Tuulio-Henriksson A, Eerola M, Perdld ], Suvisaari J, Partonen T, Lonnqvist J.
Impaired executive performance in healthy siblings of schizophrenia patients in a
population-based study. Schizophrenia Research. 2007 May;92(1-3):142-150

Lefebvre AA, Cellard C, Tremblay S, Achim A, Rouleau N, Maziade M, Roy MA.
Familiarity and recollection processes in patients with recent-onset schizophrenia and
their unaffected parents. Psychiatry Research. 2010 Jan 30;175(1-2):15-21. DOI: 10.1016/;.
psychres.2009.01.007

American Psychiatric Association (APA). Diagnostic and statistical manual of mental dis-
orders DSM-IV-TR. In: Manual Diagndstico y Estadistico de los Trastornos Mentales
DSM-IV-TR. Barcelona: Masson; 2002

Green MF, Kern RS, Braff DL, Mintz J. Neurocognitive deficits and functional outcome
in schizophrenia: Are we measuring the “right stuff”? Schizophrenia Bulletin. 2000;
26(1):119-136

Sitzer DI, Twamley EW, Patterson TL, Jeste DV. Multivariate predictors of social skills
performance in middle-aged and older out-patients with schizophrenia spectrum dis-
orders. Psychological Medicine. 2008 May;38(5):755-763

Macgregor A, Norton ], Raffard S, Capdevielle D. Is there a link between biological
parents” insight into their offspring’s schizophrenia and their cognitive functioning,
expressed emotion and knowledge about disorder? Comprehensive Psychiatry. Jul. 2017;
76:98-103. DOI: 10.1016/j.comppsych.2017.02.013



[18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Cognitive Impairment in Schizophrenia: Description and Cognitive Familiar Endophenotypes....
http://dx.doi.org/10.5772/intechopen.78948

Raffard S, Bortolon C, Macgregor A, Norton ], Boulenger JP, El Haj M, Capdevielle D.
Cognitive insight in schizophrenia patients and their biological parents: A pilot study.
Schizophrenia Research. 2014 Nov;159(2-3):471-477. DOI: 10.1016/j.schres.2014.08.023

Poletti S, Anselmetti S, Riccaboni R, Bosia M, Buonocore M, Smeraldi E, Cavallaro R.
Self-awareness of cognitive functioning in schizophrenia: Patients and their relatives.
Psychiatry Research. 2012 Jul 30;198(2):207-211. DOI: 10.1016/j.psychres.2011.12.040

Engh]JA, Friis S, Birkenaes AB, Jonsdéttir H, Ringen PA, Ruud T, Sundet KS, Opjordsmoen
S, Andreassen OA. Measuring cognitive insight in schizophrenia and bipolar disorder:
A comparative study. BMC Psychiatry. 2007 Dec 11,7:71

Keefe RS, Bilder RM, Harvey PD, Davis SM, Palmer BW, Gold JM, Meltzer HY, Green
MEF, Miller DD, Canive JM, Adler LW, Manschreck TC, Swartz M, Rosenheck R, Perkins
DO, Walker TM, Stroup TS, McEvoy JP, Lieberman JA. Baseline neurocognitive deficits
in the CATIE schizophrenia trial. Neuropsychopharmacology. 2006 Sep;31(9):2033-2046

Kraepelin E. Dementia Praecox and Paraphrenia. Edinburgh: E. & S. Livingstone; 1919

Bleuler E. Dementia Praecox or the Group of Schizophrenias. New York: International
Universities Press; 1950

Reichenberg A. The assessment of neuropsychological functioning in schizophrenia.
Dialogues in Clinical Neuroscience. 2010;12:383-392

Addington ], Brooks BL, Addington D. Cognitive functioning in first episode psychosis:
Initial presentation. Schizophrenia Research. 2003;44:47-56

Albus M, Hubmann W, Ehrenberg CH, Forcht U, Mohr F, Sobizack N, et al. Neuro-
psychological impairment in first episode and chronic schizophrenic patients. European
Archives of Psychiatry and Clinical Neuroscience. 1996;246:249-255

Mohamed S, Paulsen JS, O’Leary D, Arndt S, Andreasen N. Generalized cognitive defi-
cits in schizophrenia. Archives of General Psychiatry. 1999;56:749-754

Nuechterlein KH, Dawson ME, Gitlin M, Ventura ], Goldstein M]J, Snyder KS, et al.
Developmental processes in schizophrenic disorders: Longitudinal studies of vulner-
ability and stress. Schizophrenia Bulletin. 1992;18:387-425

Torrey EF. Studies of individuals with schizophrenia never treated with antipsychotic
medication: A review. Schizophrenia Research. 2002;58:101-115

Bora E, Lin A, Wood SJ, Yung AR, McGorry PD, Pantelis C. Cognitive deficits in youth
with familial and clinical high risk to psychosis: A systematic review and meta-analysis.
Acta Psychiatrica Scandinavica. 2014;130:1-15

Keefe RS, Fox KH, Harvey PD, Cucchiaro J, Siu C, Loebel A. Characteristics of the
MATRICS consensus cognitive battery in a 29-site antipsychotic schizophrenia clinical
trial. Schizophrenia Research. 2011 Feb;125(2-3):161-168. DOI: 10.1016/j.schres.2010.09.015

57



58

Psychosis - Biopsychosocial and Relational Perspectives

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Dominguez MG, Viechtbauer W, Simons CJ, van Os ], Krabbendam L. Are psychotic
psychopathology and neurocognition orthogonal? A systematic review of their associa-
tions. Psychological Bulletin. 2009 Jan;135(1):157-171. DOI: 10.1037/a0014415

Palmer BW, Heaton RK, Paulsen JS, Kuck J, Braff D, Harris M]J, Zisook S, Jeste DV. Is it
possible to be schizophrenic yet neuropsychologically normal? Neuropsychology. 1997
Jul;11(3):437-446

Wilk CM, Gold JM, McMahon RP, Humber K, lannone VN, Buchanan RW. No, it is not
possible to be schizophrenic yet neuropsychologically normal. Neuropsychology. 2005
Nov;19(6):778-786

Kremen WS, Seidman L], Faraone SV, Toomey R, Tsuang MT. The paradox of normal
neuropsychological function in schizophrenia. Journal of Abnormal Psychology. 2000
Nov;109(4):743-752

Goldberg TE, Ragland JD, Torrey EF, Gold JM, Bigelow LB, Weinberger DR. Neuro-
psychological assessment of monozygotic twins discordant for schizophrenia. Archives
of General Psychiatry. 1990 Nov;47(11):1066-1072

van Erp TG, Therman S, Pirkola T, Tuulio-Henriksson A, Glahn DC, Bachman P,
Huttunen MO, Lonnqvist J, Hietanen M, Kaprio J, Koskenvuo M. Cannon T verbal recall
and recognition in twins discordant for schizophrenia. Psychiatry Research. 2008 Jun
30;159(3):271-280. DOI: 10.1016/j.psychres.2007.03.003

Glahn DC, Therman S, Manninen M, Huttunen M, Kaprio ], Lonnqvist J, Cannon TD.
Spatial working memory as an endophenotype for schizophrenia. Biological Psy-chiatry.
2003 Apr 1;53(7):624-626

Cannon TD, Huttunen MO, Lonngqvist J, Tuulio-Henriksson A, Pirkola T, Glahn D,
Finkelstein ], Hietanen M, Kaprio ], Koskenvuo M. The inheritance of neuropsycho-

logical dysfunction in twins discordant for schizophrenia. American Journal of Human
Genetics. 2000 Aug;67(2):369-382

Karlsgodt KH, Glahn DC, van Erp TG, Therman S, Huttunen M, Manninen M, Kaprio J,
Cohen MS, Lonngvist J, Cannon TD. The relationship between performance and fMRI
signal during working memory in patients with schizophrenia, unaffected co-twins, and
control subjects. Schizophrenia Research 2007 Jan;89(1-3):191-197

Burton CZ, Twamley EW. Neurocognitive insight, treatment utilization, and cognitive
training outcomes in schizophrenia. Schizophrenia Research. 2015 Feb;161(2-3):399-402.
DOI: 10.1016/j.schres.2014.12.002

Burton CZ, Harvey PD, Patterson TL, Twamley EW. Neurocognitive insight and
objective cognitive functioning in schizophrenia. Schizophrenia Research. 2016
Mar;171(1-3):131-136. DOI: 10.1016/j.schres.2016.01.021

Wykes T, Reeder C, Williams C, Corner J, Rice C, Everitt B. Are the effects of cognitive
remediation therapy (CRT) durable? Results from an exploratory trial in schizophrenia.
Schizophrenia Research. 2003 Jun 1;61(2-3):163-174



[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

Cognitive Impairment in Schizophrenia: Description and Cognitive Familiar Endophenotypes....
http://dx.doi.org/10.5772/intechopen.78948

Hogarty GE, Flesher S, Ulrich R, Carter M, Greenwald D, Pogue-Geile M, Kechavan
M, Cooley S, DiBarry AL, Garrett A, Parepally H, Zoretich R. Cognitive enhancement
therapy for schizophrenia: Effects of a 2-year randomized trial on cognition and behav-
ior. Send to Archives of General Psychiatry. 2004 Sep;61(9):866-876

Bell MD, Bryson G. Work rehabilitation in schizophrenia: Does cognitive impairment
limit improvement? Schizophrenia Bulletin. 2001;27(2):269-279

Bell MD, Bryson GJ, Greig TC, Fiszdon JM, Wexler BE. Neurocognitive enhancement
therapy with work therapy: Productivity outcomes at 6- and 12-month follow-ups.
Journal of Rehabilitation Research and Development. 2005 Nov-Dec;42(6):829-838

Bell MD, Tsang HW, Greig T, Bryson G. Cognitive predictors of symptom change for par-
ticipants in vocational rehabilitation. Schizophrenia Research. 2007 Nov;96(1-3):162-168

Bell MD, Choi KH, Dyer C, Wexler BE. Benefits of cognitive remediation and supported
employment for schizophrenia patients with poor community functioning. Psychiatric
Services. 2014 Apr 1;65(4):469-475. DOI: 10.1176/appi.ps.201200505

Green MF. What are the functional consequences of neurocognitive deficits in schizo-
phrenia? The American Journal of Psychiatry. 1996 Mar;153(3):321-330

Ojeda N, Pena ], Sanchez P, Elizagarate E, Ezcurra J. Processing speed mediates the
relationship between verbal memory, verbal fluency, and functional outcome in chronic
schizophrenia. Schizophrenia Research. 2008 Apr;101(1-3):225-233. DOI: 10.1016/j.schres.
2007.12.483

Sanchez P, Ojeda N, Pena J, Elizagarate E, Yoller AB, Gutiérrez M, Ezcurra J. Predictors
of longitudinal changes in schizophrenia: The role of processing speed. The Journal of
Clinical Psychiatry. 2009 Jun;70(6):888-896. DOI: 10.4088/JCP.08m04294

Ojeda N, Pefia ], Sanchez P, Bengoetxea E. Neuropsychological rehabilitation in psycho-
sis II: The Rehacop program [La rehabilitacion neuropsicoldgica en psicosis II: el pro-
grama Rehacop]. In: Ezcurra J, Gutiérrez M, Gonzalez-Pinto A, editors. Esquizofrenia:
Sociogénesis, Psicogénesis y Condicionamiento Bioldgico. Madrid: Aula Médica; 2010.
pp- 471-495

Aksaray G, Oflu S, Kaptanoglu C, Bal C. Neurocognitive deficits and quality of life in
outpatients with schizophrenia. Progress in Neuro-Psychopharmacology & Biological
Psychiatry. 2002 Oct;26(6):1217-1219

Ritsner MS. Predicting quality of life impairment in chronic schizophrenia from cogni-
tive variables. Quality of Life Research. 2007 Aug;16(6):929-937

Cervera-Enguix S, Seva-Fernandez A. Pharmacological treatment resistant schizophre-
nia [Esquizofrenia resistente al tratamiento farmacoldgico]. Actas Espafiolas de Psi-
quiatria. 2006;34(1):48-54

Haddock G, Lewis S. Psychological interventions in early psychosis. Schizophrenia
Bulletin. 2005 Jul;31(3):697-704

59



60

Psychosis - Biopsychosocial and Relational Perspectives

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[67]

[68]

[69]

Crespo-Facorro B, Pérez-Iglesias R, Gonzalez-Blanch C, Mata I. Treatment of the first
episode of schizophrenia: An update on pharmacologic and psychological interventions.
Current Psychiatry Reports. 2008 Jun;10(3):202-209

Raedler TJ, Bymaster FP, Tandon R, Copolov D, Dean B. Towards a muscarinic hypoth-
esis of schizophrenia. Molecular Psychiatry. 2007 Mar;12(3):232-246

Velligan DI, Kern RS, Gold JM. Cognitive rehabilitation for schizophrenia and the puta-
tive role of motivation and expectancies. Schizophrenia Bulletin. 2006 Jul;32(3):474-485

Twamley EW, Jeste DV, Bellack AS. A review of cognitive training in schizophrenia.
Schizophrenia Bulletin. 2003;29(2):359-382

McGurk SR, Twamley EW, Sitzer DI, McHugo GJ, Mueser KT. A meta-analysis of
cognitive remediation in schizophrenia. The American Journal of Psychiatry. 2007
Dec;164(12):1791-1802

McGurk SR, Mueser KT, Feldman K, Wolfe R, Pascaris A. Cognitive training for sup-
ported employment: 2-3 year outcomes of a randomized controlled trial. The American
Journal of Psychiatry. 2007 Mar;164(3):437-441

Green MF. Schizophrenia from a neurocognitive perspective. In: Probing the Impene-
trable Darkness. Boston: Allyn and Bacon; 1998

Gonzélez-Blanch C, Crespo-Facorro B, Alvarez-Jiménez M, Rodriguez-Sanchez JM,
Pelayo-Teran JM, Pérez-Iglesias R, Vazquez-Barquero JL. Pretreatment predictors of
cognitive deficits in early psychosis. Psychological Medicine. 2008 May;38(5):737-746

Harvey PD, Sharma T. Understanding and treating cognition in schizophrenia. In: A
Clinician’s Handbook. London: Martin Dunitz; 2002

Balanza-Martinez V, Rubio C, Selva-Vera G, Martinez-Aran A, Sanchez-Moreno J,
Salazar-Fraile], Vieta E, Tabarés-Seisdedos R. Neurocognitive endophenotypes (endophe-
nocognitypes) from studies of relatives of bipolar disorder subjects: A systematic review.
Neuroscience and Biobehavioral Reviews. 2008 Oct;32(8):1426-1438. DOI: 10.1016/j.
neubiorev.2008.05.019

Hilker R, Helenius D, Fagerlund B, Skytthe A, Christensen K, Werge TM, Nordentoft
M, Glenthgj. Heritability of schizophrenia and schizophrenia spectrum based on the
Nationwide Danish twin register. Biological Psychiatry. 2018 Mar 15;83(6):492-498. DOI:
10.1016/j.biopsych.2017.08.017

Toulopoulou T, Picchioni M, Rijsdijk F, Hua-Hall M, Ettinger U, Sham P, Murray
R. Substantial genetic overlap between neurocognition and schizophrenia: Genetic mod-
eling in twin samples. Archives of General Psychiatry. 2007 Dec;64(12):1348-1355

Schaefer J, Giangrande E, Weinberger DR, Dickinson D. The global cognitive impair-
ment in schizophrenia: Consistence over decades and around the world. Schizophrenia
Research. 2013;150(1):42-50. DOI: 10.1016/j.schres.2013.1007.1009



[70]

[71]

[72]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

Cognitive Impairment in Schizophrenia: Description and Cognitive Familiar Endophenotypes....
http://dx.doi.org/10.5772/intechopen.78948

Crespo-Farroco B, Rodriguez-Sanchez JM, Barbas-Calvo P, Duarte-Armolea A, Gonzélez-
Blanch C. Cognitive functions altered and preserved in schizophrenia [Funciones cogni-
tivas alteradas y preservadas en la esquizofrenia]. In: Rojo-Rodes E, Tabarés-Seisdedos
R, editors. Manual préctico de cognicién en la esquizofrenia y el trastorno bipolar.
Barcelona: Ars Medica; 2007. pp. 13-33

Botero S, Munoz CC, Ocampo MV, Escobar M, Rangel A, Quintero C, Marin C, Jaramillo
LE, Sanchez R, Rodriguez-Losada ], Beltran D, Ospina J, Palacio C, Arango JC, Aguirre-
Acevedo DC, Paez AL, Valencia AV, Garcia J. Verbal working memory in individuals
with schizophrenia and their first degree relatives: Relationship with negative and dis-
organized symptoms. Actas Espafnolas de Psiquiatria. 2013 Mar-Apr;41(2):106-114

Guimond S, Padani S, Lutz O, Eack S, Thermenos H, Keshavan M. Impaired regula-
tion of emotional distractors during working memory load in schizophrenia. Journal of
Psychiatric Research. 2018 Jun;101:14-20. DOI: 10.1016/j.jpsychires.2018.02.028

Kern RS, Hartzell AM, Izaguirre B, Hamilton AH. Declarative and nondeclarative memory
in schizophrenia: What is impaired? What is spared? Journal of Clinical and Experimental
Neuropsychology. 2010 Nov;32(9):1017-1027. DOI: 10.1080/13803391003671166

Heaton RK. Wisconsin Card Sorting Test Manual. Odessa, Florida: Psychological Assess-
ment Resources, Inc.; 1981

Arduini L, Kalyvoka A, Stratta P, Rinaldi O, Daneluzzo E, Rossi A. Insight and neuro-
psychological function in patients with schizophrenia and bipolar disorder with psy-
chotic features. Canadian Journal of Psychiatry. 2003 Jun;48(5):338-341

Brazo P, Marié RM, Halbecq I, Benali K, Segard L, Delamillieure P, Langlois-Théry S,
Van Der Elst A, Thibaut F, Petit M, Dollfus S. Cognitive patterns in subtypes of schizo-
phrenia. European Psychiatry. 2002 May;17(3):155-162

Donohoe G, Corvin A, Robertson IH. Evidence that specific executive functions predict
symptom variance among schizophrenia patients with a predominantly negative symp-
tom profile. Cognitive Neuropsychiatry. 2006 Jan;11(1):13-32

Moritz S, Andresen B, Jacobsen D, Mersmann K, Wilke U, Lambert M, Naber D, Krausz
M. Neuropsychological correlates of schizophrenic syndromes in patients treated with
atypical neuroleptics. European Psychiatry. 2001 Sep;16(6):354-361

Chan RC, Chen EY, Cheung EF, Chen RY, Cheung HK. A study of sensitivity of the
sustained attention to response task in patients with schizophrenia. The Clinical Neuro-
psychologist. 2004 Feb;18(1):114-121

Kircher T, Whitney C, Krings T, Huber W, Weis S. Hippocampal dysfunction during free
word association in male patients with schizophrenia. Schizophrenia Research. 2008
Apr;101(1-3):242-255. DOI: 10.1016/j.schres.2008.02.003

Takei K, Yamasue H, Abe O, Yamada H, Inoue H, Suga M, Sekita K, Sasaki H, Rogers M,
Aoki S, Kasai K. Disrupted integrity of the fornix is associated with impaired memory

61



62

Psychosis - Biopsychosocial and Relational Perspectives

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

organization in schizophrenia. Schizophrenia Research. 2008 Aug;103(1-3):52-61. DOI:
10.1016/j.schres.2008.03.008

Flashman LA, Green MF. Review of cognition and brain structure in schizophrenia:
Profiles, longitudinal course, and effects of treatment. The Psychiatric Clinics of North
America. 2004 Mar;27(1):1-18 vii

Wang Y, Cui ], Chan RC, Deng Y, Shi H, Hong X, Li Z, Yu X, Gong QY, Shum D. Meta-analysis
of prospective memory in schizophrenia: Nature, extent, and correlates. Schizophrenia
Research. 2009 Oct;114(1-3):64-70. DOI: 10.1016/j.schres.2009.07.009

Danion JM, Rizzo L, Bruant A. Functional mechanisms underlying impaired recognition
memory and conscious awareness in patients with schizophrenia. Send to Archives of
General Psychiatry. 1999 Jul;56(7):639-644

Lee J, Park S. Working memory impairments in schizophrenia: A meta-analysis. Journal
of Abnormal Psychology. 2005 Nov;114(4):599-611

Sharma T, Antonova L. Cognitive function in schizophrenia. Deficits, functional conse-
quences, and future treatment. The Psychiatric Clinics of North America. 2003 Mar;26(1):
25-40

Brébion G, Amador X, Smith MJ, Gorman JM. Mechanisms underlying memory impair-
ment in schizophrenia. Psychological Medicine. 1997 Mar;27(2):383-393

Hartman M, Steketee MC, Silva S, Lanning K, McCann H. Working memory and schizo-
phrenia: Evidence for slowed encoding. Schizophrenia Research. 2003 Feb 1;59(2-3):
99-113

Marder SR, Fenton W. Measurement and treatment research to improve cognition in
schizophrenia: NIMH MATRICS initiative to support the development of agents for
improving cognition in schizophrenia. Schizophrenia Research. 2004;72(48):5-9

Green MF, Nuechterlein KH. The MATRICS initiative: Developing a consensus cognitive
battery for clinical trials. Schizophrenia Research. 2004;72:1-3

Nuechterlein KH, Barch DM, Gold JM, Goldberg TE, Green MF, Heaton RK. Identification
of separable cognitive factors in schizophrenia. Schizophrenia Research. 2004;72:29-39

Green MF, Nuechterlein KH, Gold JM, Barch DM, Cohen J, Essock S, Fenton WS, Frese
F, Goldberg TE, Heaton RK, Keefe RS, Kern RS, Kraemer H, Stover E, Weinberger DR,
Zalcman S, Marder SR. Approaching a consensus cognitive battery for clinical trials in
schizophrenia: The NIMH-MATRICS conference to select cognitive domains and test
criteria. Biological Psychiatry. 2004 Sep 1;56(5):301-307

Briine M. Emotion recognition, ‘theory of mind,” and social behavior in schizophrenia.
Psychiatry Research. 2005 Feb 28;133(2-3):135-147

Green MF, Nuechterlein KH. Should schizophrenia be treated as a neurocognitive disor-
der? Schizophrenia Bulletin. 1999;25(2):309-319



[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

Cognitive Impairment in Schizophrenia: Description and Cognitive Familiar Endophenotypes....
http://dx.doi.org/10.5772/intechopen.78948

Brekke J, Kay DD, Lee KS, Green MF. Biosocial pathways to functional outcome in
schizophrenia. Schizophrenia Research. 2005 Dec 15;80(2-3):213-225

Vauth R, Riisch N, Wirtz M, Corrigan PW. Does social cognition influence the rela-
tion between neurocognitive deficits and vocational functioning in schizophrenia?
Psychiatry Research. 2004 Sep 30;128(2):155-165

Green MF, Olivier B, Crawley JN, Penn DL, Silverstein S. Social cognition in schizo-
phrenia: Recommendations from the measurement and treatment research to improve
cognition in schizophrenia new approaches conference. Schizophrenia Bulletin. 2005;
31(4):882-887

Penn DL, Sanna L], Roberts DL. Social cognition in schizophrenia: An overview.
Schizophrenia Bulletin. 2008;34(3):408-411

Chan RC, Li H, Cheung EF, Gong QY. Impaired facial emotion perception in schizo-
phrenia: A meta-analysis. Psychiatry Research. 2010;178(2):381-390. DOI: 310.1016/j.
psychres.2009.1003.1035

Savla GN, Vella L, Armstrong CC, Penn DL, Twamley EW. Deficits in domains of social
cognition in schizophrenia: A meta-analysis of the empirical evidence. Schizophrenia
Bulletin. 2013;39(5):979-992. DOI: 910.1093/schbul/sbs1080

Hoekert M, Kahn RS, Pijnenborg M, Aleman A. Recognition and expression of emo-
tional prosody in schizophrenia: Review and meta-analysis. Schizophrenia Research.
2007 Nov;96(1-3):135-145

Green MF, Penn DL, Bentall R, Carpenter WT, Gaebel W, Gur RC, Kring AM, Park
S, Silverstein SM, Heinssen R. Social cognition in schizophrenia: An NIMH work
shop on definitions, assessment, and research opportunities. Schizophrenia Bulletin.
2008;34(6):1211-1220. DOI: 2008.1210.1093/schbul/sbm1145

Rodriguez-Sosa JT, Gil Santiago H, Trujillo Cubas A, Winter Navarro M, Ledn Pérez P,
Guerra Cazorla LM, Martin Jiménez JM. Social cognition in patients with schizophre-
nia, their unaffected first degree relatives and healthy controls. Comparison between

groups and analysis of associated clinical and sociodemographic variables. Revista de
Psiquiatria y Salud Mental. 2013 Oct-Dec;6(4):160-167. DOI: 10.1016/j.rpsm.2012.11.003

Mondragén-Maya A, Ramos-Mastache D, Roman PD, Yanez-Téllez G. Social cognition
in schizophrenia, unaffected relatives and ultra-high risk for psychosis: What do we
currently know? Actas Espafolas de Psiquiatria. 2017 Sep;45(5):218-226

Bora E, Pantelis C. Theory of mind impairments in first-episode psychosis, individuals
at ultra-high risk for psychosis and in first-degree relatives of schizophrenia: Systematic
review and meta-analysis. Schizophrenia Research. 2013;144(77):31-36

Lavoie M, Plana I, Lacroix J, Godmaire-Duhaime F, Jackson P, Achim A. Social cogni-
tion in first-degree relatives of people with schizophrenia: A meta-analysis. Psychiatry
Research. 2013;209:129-135

63



64

Psychosis - Biopsychosocial and Relational Perspectives

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

Cella M, Hamid S, Butt K, Wykes T. Cognition and social cognition in non-psychotic
siblings of patients. Cognitive Neuropsychiatry. 2015;20(3):232-242

Lavoie M, Plana I, Jackson P, Godmaire-Duhaime F, Lacroix J, Achim A. Performance
in multiple domains of social cognition in parents of patients with schizophrenia.
Psychiatry Research. 2014;220:118-124

Achaval D, Costanzo E, Villareal M, Jauregui I, Chiodi A, Castro M, et al. Emotion pro-
cessing and theory of mind in schizophrenia patients and their unaffected first-degree
relatives. Neuropsychologia. 2010;48:1209-1215

Andreasen NC, Olsen S. Negative v positive schizophrenia. Definition and validation.
Archives of General Psychiatry. 1982 Jul;39(7):789-794

Mané A. Neurodevelopment or neurodegeneration? An update. [;Neurodesarrollo o
neurodegeneracion? Estado actual]. Psiquiatria Bioldgica. 2013 jul.-sept;20(3):35-39

Weinberger DR. Schizophrenia as a neurodevelopmental disorder: A review of the con-
cept. In: Hirsch SR, Weinberger DR, editors. Schizophrenia. London: Blackwood; 1995.
pp. 293-323

Weinberger DR, McClure RK. Neurotoxicity, neuroplasticity, and magnetic resonance
imaging morphometry: What is happening in the schizophrenic brain? Archives of
General Psychiatry. 2002 Jun;59(6):553-558

Reichenberg A, Weiser M, Rabinowitz ], Caspi A, Schmeidler J, Mark M, Kaplan Z,
Davidson M. A population-based cohort study of premorbid intellectual, language,
and behavioral functioning in patients with schizophrenia, schizoaffective disorder,
and nonpsychotic bipolar disorder. The American Journal of Psychiatry. 2002 Dec;
159(12):2027-2035

Gupta S, Kulhara P. What is schizophrenia: A neurodevelopmental or neurodegenera-
tive disorder or a combination of both? A critical analysis. Indian Journal of Psychiatry.
2010 Jan;52(1):21-27. DOI: 10.4103/0019-5545.58891

Green MF, Barnes TR, Danion JM, Gallhofer B, Meltzer HY, Pantelis C. The FOCIS inter-
national survey on psychiatrists” opinions on cognition in schizophrenia. Schizophrenia
Research. 2005 May 1;74(2-3):253-261

Voglmaier MM, Seidman L], Salisbury D, McCarley RW. Neuropsychological dysfunc-
tion in schizotypal personality disorder: A profile analysis. Biological Psychiatry. 1997
Mar 1;41(5):530-540

Gottesman II, Gould TD. The endophenotype concept in psychiatry: Etymology and
strategic intentions. The American Journal of Psychiatry. 2003 Apr;160(4):636-645

Whitfield-GabrieliS, Thermenos HW, MilanovicS, Tsuang MT, Faraone SV, McCarley
RW, Shenton ME, Green Al, Nieto-Castanon A, LaViolette P, Wojcik J, Gabrieli D,
Seidman L]J. Hyperactivity and hyperconnectivity of the default network in schizo-
phrenia and in first-degree relatives of persons with schizophrenia. Proceedings of



[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

Cognitive Impairment in Schizophrenia: Description and Cognitive Familiar Endophenotypes....
http://dx.doi.org/10.5772/intechopen.78948

the National Academy of Sciences of the United States of America. 2009 Jan 27;106(4):
1279-1284. DOI: 10.1073/pnas.0809141106

Brent L], Seidman G, Coombs MS, Keshavan JM, Moran DJ. Holt neural responses
during social reflection in relatives of schizophrenia patients: Relationship to sub-
clinical delusions. Schizophrenia Research. 2014 Aug;157(1-3):292-298. DOI: 10.1016/j.
schres.2014.05.033

O’Donovan MC, Williams NM, Owen M]J. Recent advances in the genetics of schizo-
phrenia. Human Molecular Genetics. 2003;12(Spec 2):R125-R133

Guo X, Zhai J, Liu Z, Fang M, Wang B, Wang C, Hu B, Sun X, Lv L, Lu Z, Ma C, He X,
Guo T, Xie S, Wu R, Xue Z, Chen ], Twamley EW, Jin H, Zhao J. Effect of antipsychotic
medication alone vs combined with psychosocial intervention on outcomes of early-
stage schizophrenia: A randomized, 1-year study. Archives of General Psychiatry. 2010
Sep;67(9):895-904. DOLI: 10.1001/archgenpsychiatry.2010.105

Bertelsen M, Jeppesen P, Petersen L, Thorup A, Ohlenschlaeger ], le, Quach P,
Christensen TQ, Krarup G, Jergensen P, Nordentoft M. Five-year follow-up of a ran-
domized multicenter trial of intensive early intervention vs standard treatment for
patients with a first episode of psychotic illness the OPUS trial. Archives of General
Psychiatry. 2008;65(7):762-771

Jeppesen P, Petersen L, Thorup A, Abel MB, Oehlenschlaeger J, Christensen TQ, Krarup
G, Hemmingsen R, Jorgensen P, Nordentoft M. Integrated treatment of first-episode
psychosis: Effect of treatment on family burden. The British Journal of Psychiatry.
2005;187(suppl 48):585-s90

Lewis S, Tarrier N, Haddock G, Bentall R, Kinderman P, Kingdon D, Siddle R, Drake R,
Everitt ], Leadley K, Benn A, Grazebrook K, Haley C, Akhtar S, Davies L, Palmer S,
Faragher B, Dunn G. Randomized controlled trial of cognitive-behavioural therapy in
early schizophrenia: Acute-phase outcomes. The British Journal of Psychiatry. 2002;
181(Suppl 43):591-s97

Petersen L, Jeppesen P, Thorup A, Abel MB, Ohlenschlaeger ], Christensen TO,
Krarup G, Jorgensen P, Nordentoft M. A randomised multicentre trial of integrated

versus standard treatment for patients with a first episode of psychotic illness. BMJ.
2005;331(7517):602-608

Petersen L, Nordentoft M, Jeppesen P, Ohlenschaeger J, Thorup A, Christensen T,
Krarup G, Dahlstrom ], Haastrup B, Joergensen P. Improving 1-year outcome in first-
episode psychosis: OPUS trial. The British Journal of Psychiatry. 2005;187(Suppl 48):
$98-s103

Johnson I, Tabbane K, Dellagi L, Kebir O. Self-perceived cognitive functioning does
not correlate with objective measures of cognition in schizophrenia. Comprehensive
Psychiatry. 2011 Nov-Dec;52(6):688-692. DOI: 10.1016/j.comppsych.2010.12.008

Saperstein AM, Thysen ], Medalia A. The measure of insight into cognition: Reliability
and validity of clinician-rated and self-report scales of neurocognitive insight for

65



66

Psychosis - Biopsychosocial and Relational Perspectives

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

schizophrenia. Schizophrenia Research. 2012 Jan;134(1):54-58. DOI: 10.1016/j.schres.
2011.10.002

Hill SK, Reilly JL, Keefe RS, Gold JM, Bishop JR, Gershon ES, Tamminga CA, Pearlson
GD, Keshavan MS, Sweeney JA. Neuropsychological impairments in schizophrenia
and psychotic bipolar disorder: Findings from the bipolar-schizophrenia network on
intermediate phenotypes (B-SNIP) study. The American Journal of Psychiatry. 2013
Nov;170(11):1275-1284. DOI: 10.1176/appi.ajp.2013.12101298

Angermeyer MC, Holzinger A, Carta MG, Schomerus G. Biogenetic explanations
and public acceptance of mental illness: Systematic review of population studies. The
British Journal of Psychiatry. 2011 Nov;199(5):367-372. DOI: 10.1192/bjp.bp.110.085563

Wiffen BD, O’Connor JA, Gayer-Anderson C, Reis Marques T, McQueen G, Happé F,
Murray RM, David AS. “I am sane but he is mad”: Insight and illness attributions to
self and others in psychosis. Psychiatry Research. 2013 May 30;207(3):173-178. DOI:
10.1016/j.psychres.2013.01.020

Macgregor A, Norton J, Bortolon C, Robichon M, Rolland C, Boulenger JP, Raffard S,
Capdevielle D. Insight of patients and their parents into schizophrenia: Exploring agree-
ment and the influence of parental factors. Psychiatry Research. 2015 Aug 30;228(3):879-
886. DOI: 10.1016/j.psychres.2015.05.005

Goodvin R, Meyer S, Thompson RA, Hayes R. Self-understanding in early childhood:
Associations with child attachment security and maternal negative affect. Attachment
& Human Development. 2008 Dec;10(4):433-450. DOI: 10.1080/14616730802461466

Fisher M, Loewy R, Hardy K, Schlosser D, Vinogradov S. Cognitive interventions target-
ing brain plasticity in the prodromal and early phases of schizophrenia. Annual Review of
Clinical Psychology. 2013;9:435-463. DOI: 10.1146/annurev-clinpsy-032511-143134

Pruessner M, Iyer SN, Faridi K, Joober R, Malla AK. Stress and protective factors in
individuals at ultra-high risk for psychosis, first episode psychosis and healthy con-
trols. Schizophrenia Research. 2011 Jun;129(1):29-35. DOI: 10.1016/j.schres.2011.03.022

Erritty P, Wydell TN. Are lay people good at recognising the symptoms of schizophre-
nia? PLoS One. 2013;8(1):e52913. DOI: 10.1371/journal.pone.0052913

Corcoran C, Gerson R, Sills-Shahar R, Nickou C, McGlashan T, Malaspina D, Davidson L.
Trajectory to a first episode of psychosis: A qualitative research study with families.
Early Intervention in Psychiatry. 2007 Nov;1(4):308-315. DOI: 10.1111/j.1751-7893.
2007.00041.x

Fortune DG, Smith JV, Garvey K. Perceptions of psychosis, coping, appraisals, and psy-
chological distress in the relatives of patients with schizophrenia: An exploration using
self-regulation theory. The British Journal of Clinical Psychology. 2005 Sep;44(Pt 3):
319-331



[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

Cognitive Impairment in Schizophrenia: Description and Cognitive Familiar Endophenotypes....
http://dx.doi.org/10.5772/intechopen.78948

Moller-Leimkiihler AM. Burden of relatives and predictors of burden. Baseline results
from the Munich 5-year-follow-up study on relatives of first hospitalized patients with
schizophrenia or depression. European Archives of Psychiatry and Clinical Neuroscience.
2005 Aug;255(4):223-231

Wong C, Davidson L, Anglin D, Link B, Gerson R, Malaspina D, McGlashan T, Corcoran
C. Stigma in families of individuals in early stages of psychotic illness: Family stigma
and early psychosis. Early Intervention in Psychiatry. 2009 May;3(2):108-115. DOI:
10.1111/.1751-7893.2009.00116.x

Friedrich RM, Lively S, Rubenstein LM. Siblings” coping strategies and mental health
services: A national study of siblings of persons with schizophrenia. Psychiatric Servi-
ces. 2008 Mar;59(3):261-267. DOI: 10.1176/appi.ps.59.3.261

Gerson R, Wong C, Davidson L, Malaspina D, McGlashan T, Corcoran C. Self-reported
coping strategies in families of patients in early stages of psychotic disorder: An explor-
atory study. Early Intervention in Psychiatry. 2011 Feb;5(1):76-80. DOI: 10.1111/j.1751-7893.
2010.00251.x

Friedman-Yakoobian MS, Mueser KT, Giuliano A, Goff DC, Seidman L]. Family-
directed cognitive adaptation for schizophrenia. Journal of Clinical Psychology. 2009
Aug;65(8):854-867. DOI: 10.1002/jclp.20611

Friedman-Yakoobian MS, Mueser KT, Giuliano AJ, Goff D, Seidman L]. Family-directed
cognitive adaptation pilot: Teaching cognitive adaptation to families of individuals
with schizophrenia. American Journal of Psychiatric Rehabilitation. 2016;19(1):62-74.
DOI: 10.1080/15487768.2015.1125401

Mueser KT, Glynn SM. Behavioral Family Therapy for Psychiatric Disorders. 2nd ed.
New Harbinger: Oakland, CA; 1999

Allott KA, Killackey E, Sun P, Brewer W], Velligan DI. Improving vocational outcomes in
first-episode psychosis by addressing cognitive impairments using cognitive adaptation
training. Work. 2017;56(4):581-589. DOI: 10.3233/WOR-172517

Kirkpatrick B, Miller B, Garcia-Rizo C, Fernandez-Egea E. Schizophrenia: A systemic
disorder. Clinical Schizophrenia & Related Psychoses. 2014 Jul;8(2):73-79. DOI: 10.3371/
CSRP.KIMI.031513

Salinger JM, O’Brien MP, Miklowitz DJ, Marvin SE, Cannon TD. Family communica-
tion with teens at clinical high-risk for psychosis or bipolar disorder. Journal of Family
Psychology. 2018 Jan;32(4):507-516. DOI: 10.1037/fam0000393

67



ntechOpen

ntechOpen



