
1 
 

 

ΤΜΗΜΑ ΙΑΤΡΙΚΗΣ 

ΣΧΟΛΗ ΕΠΙΣΤΗΜΩΝ ΥΓΕΙΑΣ 

ΠΑΝΕΠΙΣΤΗΜΙΟ ΘΕΣΣΑΛΙΑΣ 

 

ΠΡΟΓΡΑΜΜΑ ΜΕΤΑΠΤΥΧΙΑΚΩΝ ΣΠΟΥΔΩΝ 

ΝΕΥΡΟΑΠΟΚΑΤΑΣΤΑΣΗ 

Διευθυντής ΠΜΣ: Αναπλ. Καθηγητής ΕΥΘΥΜΙΟΣ Γ. ΔΑΡΔΙΩΤΗΣ 

 

Μεταπτυχιακή Διπλωματική Εργασία 

 

 

«Αποτελεσματικότητα των Παρεμβάσεων Γνωστικής Νευροαποκατάστασης σε 

Ασθενείς με Σχιζοφρένεια» 

 

ΜΑΡΙΑ ΣΚΩΚΟΥ 

Ψυχίατρος 

 

 

Υπεβλήθη για την εκπλήρωση μέρους των 

απαιτήσεων για την απόκτηση του 

Μεταπτυχιακού Διπλώματος Ειδίκευσης 

«ΝΕΥΡΟΑΠΟΚΑΤΑΣΤΑΣΗ» 

 

 

 

 

 

Λάρισα, Σεπτέμβριος 2022 

 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



2 
 

 

Βεβαιώνω ότι η παρούσα διπλωματική εργασία είναι αποτέλεσμα δικής μου δουλειάς και 

δεν αποτελεί προϊόν αντιγραφής. Στις δημοσιευμένες ή μη δημοσιευμένες πηγές έχω 

χρησιμοποιήσει εισαγωγικά και όπου απαιτείται έχω παραθέσει τις πηγές τους στο τμήμα 

της βιβλιογραφίας. 

 

Υπογραφή: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



3 
 

ΜΑΡΙΑ ΣΚΩΚΟΥ 

Πανεπιστήμιο Θεσσαλίας, Σχολή Επιστημών Υγείας, Τμήμα Ιατρικής, 2022 

 

ΔΙΕΥΘΥΝΤΉΣ ΤΟΥ ΠΡΟΓΡΑΜΜΑΤΟΣ ΜΕΤΑΠΤΥΧΙΑΚΩΝ ΣΠΟΥΔΩΝ 

ΕΥΘΥΜΙΟΣ Γ. ΔΑΡΔΙΩΤΗΣ 

ΑΝΑΠΛ. ΚΑΘΗΓΗΤΗΣ ΝΕΥΡΟΛΟΓΙΑΣ 

ΠΑΝΕΠΙΣΤΗΜΙΟΥ ΘΕΣΣΑΛΙΑΣ 

 

 

Επιβλέπων: 

Λάμπρος Μεσσήνης, Αναπλ. Καθηγητής Νευροψυχολογίας, Τμήμα Ψυχολογίας, Αριστοτέλειο 

Πανεπιστήμιο Θεσσαλονίκης 

 

Τριμελής Συμβουλευτική Επιτροπή: 

1. Λάμπρος Μεσσήνης, Αναπλ. Καθηγητής Νευροψυχολογίας, Α.Π.Θ. 

2. Γρηγόριος Νάσιος, 

3. Παναγιώτης Πατρικέλης 

 

Αναπληρωματικό Μέλος: 

 ………………………………… 

 

 

 

 

Effectiveness of Cognitive Rehabilitation Interventions in Patients with Schizophrenia 

 

 

 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



4 
 

Table of Contents. 

Preface ……………………………………………………………………………5 

Abstract………………………………………………………………………………….6 

Περίληψη………………………………………………………………………………..7 

General Part………………………………………………………………………………8 

Chapter 1 Schizophrenia………………………………………………………………….8 

Chapter 2 Cognitive rehabilitation………………………………………………………10 

Special part……………………………………………………………………………….13 

Chapter 3 Aim and Methods……………………………………………………………..13 

Chapter 4 Results………………………………………………………………………..13 

Chapter 5 Discussion……………………………………………………………………19 

Chapter 6 Summary………………………………………………………………………20 

References……………………………………………………………………………..…21 

 

 

 

 

 

 

 

 

 

 

 

 

 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



5 
 

Preface 

Schizophrenia is a major burden on global health and economy, owing to its chronic, lifelong 

nature, and its detrimental effects on patients’ functioning, beginning in youth. Neurocognitive 

deficits, observed in 98% of schizophrenia patients, are at the core of the disease, being evident 

even from the onset of disease, in the premorbid and prodromal period, and remain or deteriorate 

throughout the illness course. Social cognition, consisting of theory of mind, social perception, 

attribution and affective processing, is a further important area, which is more recently researched. 

Both problems are closely related to the functional outcome of the disease, and, depending on their 

severity, result in the patient being virtually excluded from occupational and social pursuits, 

banned from work, family and society.    

Treatment of schizophrenia is primarily pharmaceutical. The introduction of neuroleptics 

a few decades ago revolutionized the treatment of psychosis, but, important symptoms, particularly 

negative symptoms and cognitive deficits, remain essentially unaffected by currently available 

agents. Addressing cognitive symptoms, given their relation with functioning and therefore, 

ultimate recovery, is of paramount importance. Hence, a number of cognitive rehabilitation 

interventions have been developed, which aim to remediate cognitive symptoms, taking advantage 

of the brain’s neuroplastic properties and the patients’ ability for behavioural adaptation. 

Expanding knowledge and implementation of cognitive remediation programs is imperative, for 

the sake of recovery, functioning and quality of life; therefore, the exploration of the effectiveness 

of currently available cognitive rehabilitation interventions seems  both important and timely. 
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Abstract 

Introduction: Antipsychotic drugs constitute the basis of schizophrenia therapy, however, 

available pharmaceutical agents lack efficacy for treating the cognitive deficits caused by the 

illness. The aim of the present work is to present current data regarding cognitive rehabilitation of 

schizophrenia, providing information and guidance to health professionals.  

Method: A literature search was conducted in the PubMed and Google Scholar Databases from 

inception up to 1/9/2022. Relevant articles were explored for measures and factors affecting the 

effectiveness of cognitive rehabilitation interventions, including intervention characteristics, 

genetics, psychopathology, time in the course of the illness, and drug therapy.  

Results: A total of 562 relevant articles were retrieved, 39 of which were selected for the review. 

Factors contributing to a favorable outcome are young age, early phase of disease, symptomatic 

control of hostility and conceptual disorganization, lack of negative symptoms, management of 

drug side effects and cognitive and cortical reserve. Some evidence for a procognitive effect seems 

to exist for atypical antipsychotics –clozapine, aripiprazole-, memantine, modafinil, d-serine and 

cycloserine. The Val/Val polymorphism of the COMT gene seems to be associated with worse 

outcome. Specific remediation strategies include programs such as Cognitive Enhancement 

Therapy (CET), Cognitive Adaptation Training (CAT), RehaCom Cognitive Therapy Software, 

among others, all employing a range of techniques, from paper-and-pencil to computer assisted, 

bottom-up or top-down approaches, and varying neurocognitive targets.  

Conclusions: Cognitive symptoms, closely related to functional impairmaint, still remain a 

therapeutic challenge. Cognitive rehabilitation strategies are as yet the only treatment modality 

offering cognitive improvement to the patients who struggle to recover. 

 

Key words: 

psychosis, functioning, schizophrenia, deficits, remediation 
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Περίληψη 

Εισαγωγή: Τα αντιψυχωτικά φάρμακα αποτελούν τη βάση της θεραπείας της σχιζοφρένειας, 

όμως δεν είναι αποτελεσματικά για τη θεραπεία των γνωστικών ελλειμμάτων που προκαλεί η 

νόσος. Σκοπός της παρούσας εργασίας είναι η παρουσίαση σύγχρονων δεδομένων πάνω στην 

γνωστική νευροαποκατάσταση της σχιζοφρένειας, ώστε να παρασχεθούν πληροφορίες και 

καθοδήγηση στους επαγγελματίες ψυχικής υγείας.   

Μέθοδος: Έγινε αναζήτηση της βιβλιογραφίας στις βάσεις δεδομένων PubMed και Google 

Scholar από την αρχή έως την 1η Σεπτεμβρίου 2022. Τα σχετικά άρθρα εξερευνήθηκαν για 

παραμέτρους της αποτελεσματικότητας των παρεμβάσεων γνωστικής νευροαποκατάστασης, 

όπως τα χαρακτηριστικά της παρέμβασης, γενετικοί παράγοντες, και παράγοντες που έχουν σχέση 

με τα συμπτώματα, την πορεία της διαταραχής και τη λαμβανόμενη φαρμακευτική αγωγή.   

Αποτελέσματα: Από την αναζήτηση προέκυψαν 562 άρθρα, εκ των οποίων επιλέχθηκαν 39 για 

τη σύνθεση της ανασκόπησης. Παράγοντες που συμβάλλουν σε θετικό θεραπευτικό αποτέλεσμα 

είναι η νεαρή ηλικία, η πρώιμη φάση της νόσου, ο έλεγχος συμπτωμάτων όπως η εχθρότητα και 

η εννοιολογική αποδιοργάνωση. Επίσης, η σχετική έλλειψη αρνητικών συμπτωμάτων, η 

αντιμετώπιση των παρενεργειών των χορηγούμενων φαρμάκων, όπως και η γνωστική και 

εγκεφαλική εφεδρεία.  Κάποιες ενδείξεις για θετική επίδραση στη γνωστική λειτουργία φαίνεται 

να υπάρχουν για ορισμένα άτυπα αντιψυχωτικά φάρμακα -κλοζαπίνη, αριπιπραζόλη- για τη 

μεμαντίνη, τη μονταφινίλη, την d-σερίνη και την κυκλοσερίνη. Από τους γενετικούς παράγοντες, 

ο πολυμορφισμός Val/Val του γονιδίου της κατεχολ-Ο-μεθυλοτρανσφεράσης φαίνεται να 

συνδέεται με χειρότερη έκβαση. Ειδικές στρατηγικές επανόρθωσης περιλαμβάνουν προγράμματα 

όπως τα Cognitive Enhancement Therapy, Cognitive Adaptation Training, RehaCom Cognitive 

Therapy Software, μεταξύ άλλων, κάθε ένα από τα οποία επιστρατεύει ποικλία τεχνικών, από 

μολύβι-και-χαρτί έως υποβοήθηση από υπολογιστή, ανωφερή (bottom up) ή κατωφερή (top-

down) προσέγγιση, και μπορεί να στοχεύει σε διαφορετικό φάσμα νευρογνωστικών λειτουργιών. 

Συμπέρασμα: Τα γνωστικά συμπτώματα, στενά συνδεόμενα με το βαθμό της λειτουργικής 

έκπτωσης, ακόμη παραμένουν πρόκληση για τη θεραπεία. Τα προγράμματα γνωστικής 

νευροαποκατάστασης αποτελούν μέχρι τώρα τη μόνη θεραπευτική προσέγγιση που είναι ικανή να 

προσφέρει βελτίωση των γνωστικών λειτουργιών στους ασθενείς που προσπαθούν να πετύχουν 

την ανάρρωση. 

Λέξεις-Κλειδιά: 

Ψύχωση, λειτουργικότητα, σχιζοφρένεια, ελλείμματα, αποκατάσταση 
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General Part 

Chapter 1 Schizophrenia 

1.1 General considerations 

Schizophrenia is a major burden on global health and economy, owing to its chronic, lifelong 

nature, and its detrimental effects on patients’ functioning. Βeginning commonly in youth, it is 

one of 25 causes of disability globally (1). It is frequently associated with significant distress and 

impairment in personal, family, social, educational, occupational, and other important areas of life. 

People with schizophrenia are 2 to 3 times more likely to die earlier than the general population. 

Reduced life expectancy is often accounted for by physical illnesses, such as cardiovascular, 

metabolic, and infectious diseases(2), as well as limited access to health services, due to stigma 

and social isolation. Health costs of schizophrenia are immense, escalating at about US$94 million 

to US$102 billion annually, depending on parameters related to a given country (3). 

  

1.2 Epidemiology 

Schizophrenia has a point prevalence of 0.5%, ranging from 0.27 to 0.83%, in studies of various 

populations, depending on the proportion of young persons in the sample; in cases where this 

percentage is higher, point prevalence gets lower values(4). It affects approximately 24 million 

people or 1 in 300 people (0.32%) worldwide. Lifetime prevalence is commonly assumed to be 

around 1%, however, it is different in diverse countries around the globe, and a recent systematic 

review concluded to the figure of 0.42%(5), being higher in countries of the developing world. 

The incidence of schizophrenia is about 0.20/1000/year (4). Male to Female ratio is 1.4 to 1 (6). 

The disease most often begins at a young age of 15-25 in males, and 25-35 in females. In the latter, 

there exists a second peak of age of onset, beyond 35 years of age (7). Typically, a prodromal 

period develops, comprising a constellation of non-specific and negative symptoms first, and 

positive attenuated symptoms later, escalating to the outbreak of the first psychotic episode of the 

illness(8). Children who later present with schizophrenia, are frequently found to have minor 

physical abnormalities and soft neurological signs, as well as adaptation and social problems, 

therefore the premorbid period, before the occurrence of the first prodromal symptom, is not 

actually free of abnormality(9). The course of the illness progresses with relapses and remissions, 

with each episode being heavier, demanding higher antipsychotic dosages, and leaving residual 

symptoms to the patient. The chronic phase of the disease is characterized by residual symptoms 

of the disease, usually negative, and cognitive deficits, resulting in functional deterioration and 

social isolation(10). 
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Risk factors identified are, among others, season of birth, perinatal complications, parental age, 

particularly age of the father, and infections(4). The causes of schizophrenia, in spite of intensive 

efforts, have not been elucidated yet. However, there seems to be an interaction between genes 

conferring risk for the disorder and environmental factors. Heritability of the disorder is estimated 

at 75%, that is, 75% of the etiology of the illness is attributed to genetic factors(11) .  

 

  

1.3 Psychopathology 

According to DSM-5, there are five characteristic symptoms of schizophrenia, included in 

criterion A, two of which are required to be present so as to make the diagnosis. These symptoms 

are 1) Delusions 2) Hallucinations 3) Disorganized speech 4) Grossly disorganized or catatonic 

behavior, 5) Negative symptoms, i.e., affective flattening, alogia, or avolition(10). Delusions are 

defined as fixed believes that are not amenable to change in light of conflicting evidence(12). 

Hallucinations, that is perceptions in any sensory modality in the absence of external stimuli, are 

typically auditory, but frequently also visual; kinesthetic, tactile, olfactory and gustatory 

hallucinations have also been reported. Disorganized speech manifests as loosening of 

associations or incoherence, whereas abnormal behaviour may include purposeless or 

inappropriate behaviour, posturing, waxy flexibility, catatonic agitation or immobility. Negative 

symptoms are demonstrated as diminished affective expression and loss of motivation and 

interests. A number of studies have examined the factorial structure of schizophrenia, and have 

extracted dimensions of psychopathology. Such are the positive, negative, disorganized and 

affective (depressive and manic) dimensions (13). At the core of the illness, cognitive symptoms 

inflict a major burden on the patient (14).  

 

1.4 Cognitive deficits 

Cognitive deficits are a prominent aspect of the psychopathology of schizophrenia. Research over 

the past two decades has substantially elucidated the nature and significant relevance of cognitive 

impairments in schizophrenia, which follow a developmental pattern of declining cognition over 

the years prior to onset of psychosis, and continue throughout the lifelong course of the disease(10)  

Cognitive symptoms comprise a range of deficits, such as working memory, attention, 

processing speed, verbal learning, visual learning, and executive functions which include 

reasoning, planning, problem solving, abstract thinking, inhibition and mental flexibility. 

Observed in 98% of schizophrenia patients, they are at the core of the disease, evident from the 

onset of disease, in the premorbid and prodromal period, whereas they remain and/or deteriorate 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



10 
 

throughout the illness course. The neurobiological background largely seems to involve frontal 

functions and disruption of cortico-thalamo-cerebellar-cortical circuits. Αreas involved include the 

prefrontal cortex, anterior cingulate cortex, temporal structures -superior temporal gyrus, medial 

temporal lobe, hippocampus- amygdala, basal ganglia, thalamus, cerebellum, and inferior parietal 

lobule. Social cognition, consisting of theory of mind, social perception, attribution and affective 

processing, is a further important area, which is more recently researched. 

 

1.5. Treatment 

Treatment of schizophrenia is primarily pharmaceutical, with significant contribution of 

psychosocial interventions. The introduction of neuroleptics a few decades ago revolutionized the 

treatment of psychosis, attaining at least partial resolution of positive symptoms, i.e., delusions 

and hallucinations. Effective neuroleptics share D2 antagonism properties, and are classified as 

typical (D2 antagonists) and atypical (D2 plus 5-HT2A antagonists) antipsychotics. Despite initial 

expectations, atypical antipsychotics do not substantially ameliorate negative, neither cognitive 

symptoms. Clozapine, the first atypical antipsychotic discovered, seems to promote cognitive 

recovery (15) and aripiprazole, but not risperidone, showed a synergistic effect with cognitive 

rehabilitation(16). Evidence base for other agents’ effectiveness on cognitive deficits is rather 

weak, and they are not routinely prescribed for this indication.  

. On the other hand, it can cause restlessness and  

Addressing cognitive symptoms, given their relation with functioning and therefore, 

ultimate recovery, is of paramount importance. Hence, a number of  cognitive rehabilitation 

interventions have been developed for this group, at first emanating from previous experience with 

neurologically inflicted patients.  

 

Chapter 2 Neurocognitive rehabilitation 

  

2.1 General Considerations 

Neurocognitive rehabilitation is defined as a set of interventions aiming to restore or 

compensate for deficits that have been caused by brain damage. It is a systematical, functoning-

oriented, delivery of therapeutic activities, based on the assessment and understanding of the 

patients’ brain function and behavioural deficits, that aims to make the client or patient and his/her 

family to live, manage, circumvent, ameliorate or compromise with the cognitive deficits which 

have been caused by a brain injury or damage (17). Brain damage inflicts cognitive deficits on the 
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patient, which are mirrored in functional impairments in activities of daily living, and cause 

disability. In other cases, although disability is not present, the injury may result in some handicap 

of the person, due to special life circumstances; for example, a pianist may become handicapped 

by an otherwise minor deficit in attention or processing speed. At first employed for people who 

had sustained traumatic brain injury, the implementation of cognitive rehabilitation has readily 

expanded to many pathological conditions affecting brain function, for example, neurological 

disorders including stroke, multiple sclerosis, and others, and psychiatric disorders(18).  

Rehabilitation interventions succeed their goals by employing two main approaches: 

Restoration/restitution and compensation. Both are possible by taking advantage of the brain’s 

neuroplastic properties and the patients’ ability for behavioral adaptation. Restoration or restitution 

refers to the re-establishing and strengthening of damaged neural pathways, as well as 

reorganization, i.e. developing and strengthening of new neural pathways. Compensation, on the 

other hand, is based on the intact abilities of the patient, without using the damaged neural 

pathways, so as to manage and overcome his/her problems, by means of learning new strategies. 

There are two types of such strategies, internal and external. Internal strategies reinforce the 

conscious control and awareness of the deficient function, with the aim of controlling thought, 

behaviour and affect, finally resulting in completing a given task without external cues. External 

strategies depend on the use, by the patient, external cues or aids, (diaries, clocks, notebooks, 

electronic devices and others) in order to overcome a deficient function.   

 

2.2. Neuroplasticity 

Neuroplasticity is the ability of the brain- either intact or damaged- to reorganize its neural 

pathways, as a result of experience, and constitutes the basis of learning. It occurs at all levels of 

brain structure, - molecular, synaptic, cellular, neural circuit, macroscopic- throughout the 

lifespan, and depends on neurogenesis and long term potentiation(LTP). For neuroplastic changes 

to occur, certain conditions must be met, and these are 1) Practice of a given task or function, 2) 

Effortful reinforcement of the function 3)Specificity of experience 4) Repetition 5) Intensity 6) 

Time point and duration of practicing 7) Salience of the experience. Younger age promotes 

neuroplasticity. Neuroplastic effects can lead to the acquirement of additional, similar behaviors, 

or interfere with the achievement of other behaviors (19).  

  

 2.3 Phases of neurocognitive rehabilitation 
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The first step in the process of rehabilitation is a thorough and careful neuropsychological 

assessment. This will allow the identification of functional deficits, of potential strengths, and will 

make possible a conversation with the patient and management of possible lack of awareness of 

the deficits, feelings of depression, shame or inadequacy after the occurrence of the damage, and 

set the context of the intervention. Defining the specific targets of the rehabilitation, deciding the 

desired outcome, the setting of a personalized therapeutic plan, and the stepwise achievement of 

tactical and long-term goals in this direction, completes the first stage of the rehabilitative 

intervention (20). Contributing treatment modalities are the psychoeducation of the patient and 

his/her family, psychotherapy for behavioral and affective issues, occupational rehabilitation, 

learning skills for independent living. 

The second phase of the intervention consists of three hierarchical stages: Acquisition, 

Application, Adaptation. The patient learns practices the targets and the processes of the selected 

task, practices, and, as a favourable outcome, adapts and expands the learned skills in the real 

world environment, at home, at work, in the community (21). 

2.4 Outcome 

Considering the progress achieved by the patient, there are 4 possible levels of outcome:   

1) The patient does not ever develop that awareness or motive required to become independent in 

compensating his/her deficits. He/she only learn to undergo simple routines and sequencies of 

action.  

2) The patient achieves to employ external cues/aids so as to compensate, being capable of 

executing some activities with internal strategies, but still in need of external guidance.   

3) The person becomes able to internalize the learned strategies and can independently apply them 

without external help in specific situations/tasks. 

4) The patient is able to generalize the learned skills to a range of situations and/or tasks.   
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Special Part 

Chapter 3 Aim and Methods 

3.1 Aim of the study 

The aim of the present work, is to illustrate and discuss the current state of the implementation 

of neurocognitive rehabilitation interventions in the treatment of patients with schizophrenia, with 

the purpose of informing clinicians and health professionals who manage psychotic patients in the 

clinic, community and housing facilities, and encourage them to integrate neurocognitive 

remediation in their care. In the end, every such patient, with challenging and multiple therapeutic 

needs, should be offered the opportunity to improve his/her cognitive function for a better 

outcome, and the best possible quality of life. 

3.2 Method  

A literature search was conducted, from inception to 1/9/2022, in the PubMed and Google Scholar 

databases. Key words used were “schizophrenia” AND “cognitive remediation” OR “cognitive 

rehabilitation” AND “outcome”. Data that were looked for and presented included cognitive 

remediation programs, as well as factors influencing cognitive function and  the outcome of 

cognitive rehabilitation efforts.  

 

Chapter 4 Results 

The literature search, after removal of duplicates, yielded 562 articles, out of which 62 were 

selected. 

4.1. Factors affecting cognition and cognitive rehabilitation in patients with 

schizophrenia 

 

4.1.1 Genetics 

It seems that working memory and global intelligence are the cognitive domains 

with the highest heritability. Of the researched genes,  DISC1 (Disrupted in Schizophrenia 

1) has been found to be involved in neuronal growth, expanding and immigration in the 

developing brain(22), and Akt1 has been implicated to the neurogenesis occurring in the 

hippocampus(23). NRG 1 (neuregulin) and ZNF804A are related to synaptic plasticity and 

the connectivity between dorsolateral prefrontal cortex and the hippocampus, 
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respectively(24,25). Polymorphisms of dystrobrevin binding protein 1 (DTNBP1) seem to 

be implicated in the general cognitive capacity(26).  

Regarding genetic effects on the outcome of cognitive remediation efforts, most 

data exist for the catechol-O-methyltransferase (COMT) gene polymorphisms, although 

study results are somehow mixed. It seems that the Val/Val polymorphism has the worst 

performance on cognitive remediation programs, compared with the Val/Met and Met/Met 

genotypes (27). 

 

 4.1.2 Illness stage and age 

Time in the illness course, and age of the patient seem to matter, as demonstrated 

in an RCT conducted by Corbera et al. (28). After applying a computer assisted cognitive 

remediation intervention to 3 groups of different age ranges and illness durations, those 

who were older than 40 years and had mean illness duration 18.2 years, tended to have 

worse outcomes after the intervention (28). Intervening in young patients early in the 

disease seems to carry the best opportunity for remediating cognitive deficits, and this is 

mirrored to functional outcome in the real world work skills (29).  

 

4.1.3. Symptoms 

 

Certain symptoms of the illness, i.e. conceptual disorganization, negative 

symptoms and hostility, predict a poor outcome of cognitive remediation, as expected 

(30,31). Depressive symptoms, producing fatigue, low motivation, and pessimistic views 

of the self and the future, should be promptly treated before the intervention(32). 

 

4.1.4 Pharmaceutical agents enhancing or inhibiting cognitive function and recovery 

 

Memantine has shown some promising results as add-on therapy to risperidone, at 

a dosage of 20mg per day, in a recent RCT (33), yet, on the other hand, it can cause 

restlessness and has an abuse potential (34). A study that combined modafinil with 

cognitive remediation yielded negative results (35). Some favorable effects have been 

found with d-serine (36) and cycloserine (37). Further, adverse drug reactions, including 

anticholinergic effects on cognition, as well as hypotension and sedation, can compromise 

cognitive function, and the effectiveness of  any cognitive rehabilitative intervention (38). 

In essence, present evidence for substantial gains in cognitive improvement from 
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pharmaceutical agents is weak and solid improvements are not to be expected at the 

moment.   

 

4.1.5  Other factors related to the patient 

Physical exercise, mostly aerobic, or cycling outdoors, and generally exercise 

involving the legs (39,40) enhances positive results. Cognitive reserve has been found to 

reduce risk for occurrence of schizophrenia, and confers better functional and cognitive 

performance through the disease course, although its presumably positive effect on 

neurocognitive remediation efforts is not yet unequivocally supported(41). Accordingly, 

cortical reserve, in terms of cortical surface and gray matter, can accelerate cognitive 

improvement, as demonstrated by a study that employed Cognitive Enhancement Therapy 

(CET) (42). 

 

4.2. Cognitive rehabilitation interventions 

 

4.2.1. General considerations 

Cognitive training approaches in schizophrenia have varying characteristics, 

ranging from paper-and pencil to computer assisted, from drill-and-practice to therapist-

guided strategy coaching, from bottom-up- starting from basic neurocognitive skills such 

as attention and perceptual skills- to top-down techniques- beginning with higher order 

executive functions (43). Training usually takes place several times a week, for 1-2 hours 

each time, combined with weekly therapy sessions, and includes tasks in the cognitive 

domains of verbal and visual memory, language, visuo-motor skills, processing speed, 

orientation, vigilance, attention, executive function and others (43). There has been 

reported generalizability of the effects, to some extent; an Australian study reported 

improvement of other cognitive domains than those targeted, namely verbal memory and 

social cognition, but also in symptoms and social functioning (44).  

 An important issue to consider is the definition of improvement an normalization 

concepts based on observable changes in the cognitive status, in the context of 

rehabilitation. An threshold of 0.5 SD (standard deviation) of the variable measured must 

be achieved, in the direction of amelioration, to be considered as improvement. An 

improvement by 1 SD is thought to represent normalization of function (45–47). 

Significant improvements, ranging from 40% to even 70% in at least one of cognitive 

domains, corresponding to around 0.5 SD in cognition measures, are observed in 
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schizophrenic patients undergoing neurocognitive rehabilitation(48). Percentages of 

patients showing improvement or normalization have been estimated around 46%-50% and 

32%-43%, respectively (32,45,49). 

 

4.2.2. Specific interventions 

 

There are several specific interventions for the administration of cognitive 

remediation to schizophrenia patients. One of the most frequently used is the Cognitive 

Enhancement Therapy (CET). This constitutes a multi-component approach, providing 

enriched cognitive tasks through integrated and targeted training, containing 

neurocognitive and social cognitive components. It employs bottom up processing of 

critical stimuli and top down executive control over distractions and emotional arousal. 

The technique is computer-assisted, and has been proved effective, with durable 

improvements, in a number of studies (50–53). Another program used is the 

Neuropsychological Educational Approach to Rehabilitation (NEAR). This training 

technique is computer-based and delivers training in a step-wise manner. The participants 

discuss the strategies learned in view of real world activities (54). 

Cognitive Adaptation Training (CAT) is a cognitive remediation strategy that is 

provided remotely through computer, at the patients’ home. It focuses on solving daily life 

problems, individually for each patient (55,56). Another strategy, the Brain Fitness 

Program (BFP), is targeted to the restoration and enhancement of auditory perception and 

working memory. It employs 6 exercises of increasing complexity, containing mastery 

acquisition of phonemes, words and sentences, memorizing verbal instructions and 

processing of real world scenarios (57).  

The use of Fully Immersive Virtual Reality (VR) (58,59) offers a quasi-real, very 

enriched cognitive experience, that has been proved to be effective for general cognitive 

function, planning and sustained attention. Other programs include the RehaCom 

Cognitive Therapy Software (60-63), the REHACOP rehabilitation cognitive program 

(64), CogRehab (65)and others (Table 1). 
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Table 1. Frequently used cognitive rehabilitation interventions in schizophrenia. 

Intervention Target Duration  Setting Type 

CogPack Cognitive 

functions 

Variable Individual Computer 

assisted 

CET Γνωστικές 

λειτουργίες και 

κοινωνική 

Νόηση 

45 min sessions, 

2/week, 24 

months 

Individual Computer 

assisted and 

non-computer 

assisted 

sessions 

NEAR Cognitive 

functions –

Problem solving 

60 min sessions, 

2/week, 4 months 

Individual/group Computer 

assisted and 

non-computer 

assisted 

sessions 

NET Cognitive 

functions -social 

cognition 

45 min sessions, 

5/week, 6 months 

Individual/group Computer 

assisted and 

non-computer 

assisted 

sessions 

CAT Cognitive 

functions 

30 min sessions 

1/week, variable 

duration 

Individual non-computer 

assisted 

sessions 

RehaCom Cognitive 

functions 

50-60 min 

sessions, 2 /week, 

variable duration 

Individual Computer 

assisted 
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4.2.3 Effectiveness of cognitive remediation programs 

 

Numerous studies have addressed the question of effectiveness and outcome of 

cognitive rehabilitation interventions, with varying remediation programs, patient 

characteristics, and outcomes. For example Kurtz et al., 2001(66), included 11 studies on 

a total of 181 patients and found significant improvement of executive function, with the 

use of Wisconsin Card Sorting Test(66). Revell et al. (67) found significant improvement 

in psychosocial, but not in neurocognitive function, after the use of varying remediation 

modalities, on a population of 615 patients derived from 11 studies. An extensive 

presentation of various studies can be found in Kim et al., 2018 (68).  

Apart from cognitive gains per se, neurocognitive rehabilitation has been shown to 

enhance vocational interventions (69,70), psychosocial treatments(71) and negative 

symptoms (72). Further, improved neurocognition increases time to relapse, particularly 

through improved executive function and problem solving, which is very important in 

terms of illness course as well as health costs (73). 

 

4.2.4 Durability of cognitive gains 

 

Few studies have examined the time course of cognitive improvements following 

rehabilitation. In one study, patients who completed 40 hours of Auditory Training 

remotely, versus a control group with 40 hours of video gaming, showed durability of 

positive effects on global cognition, problem-solving and processing speed, at a 6-month 

follow-up (74). Eack et al. (75) demonstrated maintenance of the functional outcome of 

CET, with a retention rate of 72%, one year after termination of the intervention. It should 

be mentioned, that both studies employed samples of patients early in the course of the 

disease. 
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Chapter 5 Discussion 

Current state of the field has many achievements to demonstrate, although a lot remain to 

be done. Most important is the functional outcome in real world situations and the management 

of the patient in an individualized and holistic manner. The clinician must take into account a 

great range of issues, including the symptoms’ remission, the premorbid condition of the 

patient, social and financial issues that affect motivation and access to therapy. Young patients 

early in the disease have the most to gain, which is an important consideration for early 

intervention efforts. Economic studies assessing cost effectiveness of the rehabilitation 

methods, would hopefully convince policy makers and stakeholders to have cognitive 

rehabilitation programs reimbursed by public health insurance. There are a few studies that 

have succeeded to demonstrate the cost effectiveness of cognitive rehabilitation interventions, 

compared with traditional psychosocial ones (44–46). Expanding the implementation of 

cognitive remediation programs could bring results not only beneficial and relieving for 

patients, families, and society, but also, in a broad sense, life saving.  
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Chapter 6 Summary  

 

Schizophrenia is a lifelong debilitating disorder, characterized by profound changes in functioning 

and cognitive deterioration. It affects almost every aspect of cognition, most evidently working 

memory, attention, processing speed, verbal memory, executive function. The management of 

these core manifestations, given the inefficiency of currently available pharmaceutical agents, 

demands the use of cognitive remediation interventions.  

A variety of intervention methods have been developed, computer-assisted or with non-computer 

sessions, employing bottom-up or top-down approaches, of varying durations and specific domain 

targets. Significant improvements ranging from 40% up to 70% in a given cognitive domain, have 

been observed, reflected in functional enhancement. Most data show that cognitive rehabilitation 

interventions are a potent tool in the treatment of this challenging condition, and every effort 

should be made to have such interventions broadly available, to all patients that could benefit from 

them. 

 

  

 

  

 

 

 

 

 

 

 

 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



21 
 

 References 

1.  Świtaj P, Anczewska M, Chrostek A, Sabariego C, Cieza A, Bickenbach J, et al. 

Disability and schizophrenia: a systematic review of experienced psychosocial difficulties. 

BMC Psychiatry [Internet]. 2012 Nov 9 [cited 2022 Sep 15];12:193. Available from: 

/pmc/articles/PMC3539983/ 

2.  Laursen TM, Nordentoft M, Mortensen PB. Excess early mortality in schizophrenia. Annu 

Rev Clin Psychol. 2014;10:425–48.  

3.  Chong HY, Teoh SL, Wu DBC, Kotirum S, Chiou CF, Chaiyakunapruk N. Global 

economic burden of schizophrenia: a systematic review. Neuropsychiatr Dis Treat 

[Internet]. 2016 Feb 16 [cited 2022 Sep 15];12:357. Available from: 

/pmc/articles/PMC4762470/ 

4.  Messias EL, Chen CY, Eaton WW. Epidemiology of Schizophrenia: Review of Findings 

and Myths. Psychiatr Clin North Am [Internet]. 2007 Sep [cited 2022 Sep 15];30(3):323. 

Available from: /pmc/articles/PMC2727721/ 

5.  Perälä J, Suvisaari J, Saarni SI, Kuoppasalmi K, Isometsä E, Pirkola S, et al. Lifetime 

Prevalence of Psychotic and Bipolar I Disorders in a General Population. Arch Gen 

Psychiatry [Internet]. 2007 Jan 1 [cited 2022 Sep 15];64(1):19–28. Available from: 

https://jamanetwork.com/journals/jamapsychiatry/fullarticle/209973 

6.  Hafner H, Maurer K, Loffler W, Fatkenheuer B, An der Heiden W, Riecher- Rossler A, et 

al. The epidemiology of early schizophrenia. Influence of age and gender on onset and 

early course. Br J Psychiatry. 1994;164(APR. SUPPL. 23):29–38.  

7.  Skokou M, Katrivanou A, Andriopoulos I, Gourzis P. Active and prodromal phase 

symptomatology of young-onset and late-onset paranoid schizophrenia. Rev Psiquiatr 

Salud Ment. 2012;5(3).  

8.  Häfner H, Löffler W, Maurer K, Hambrecht M, An Der Heiden W. Depression, negative 

symptoms, social stagnation and social decline in the early course of schizophrenia. Acta 

Psychiatr Scand. 1999;100(2):105–18.  

9.  Strous RD, Alvir JMJ, Robinson D, Gal G, Sheitman B, Chakos M, et al. Premorbid 

functioning in schizophrenia: relation to baseline symptoms, treatment response, and 

medication side effects. Schizophr Bull [Internet]. 2004 [cited 2022 Sep 15];30(2):265–

78. Available from: https://pubmed.ncbi.nlm.nih.gov/15279045/ 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



22 
 

10.  Tandon R, Gaebel W, Barch DM, Bustillo J, Gur RE, Heckers S, et al. Definition and 

description of schizophrenia in the DSM-5. Schizophr Res. 2013 Oct;150(1):3–10.  

11.  Khan Z, Martin-Montañez E, Muly E. Schizophrenia: Causes and Treatments. Curr Pharm 

Des. 2013 Dec 4;19(36):6451–61.  

12.  Bebbington P, Freeman D. Transdiagnostic extension of delusions: Schizophrenia and 

beyond. Schizophr Bull. 2017 Mar 1;43(2):273–82.  

13.  Sánchez-Torres AM, Elosúa MR, Lorente-Omeñaca R, Moreno-Izco L, Peralta V, Cuesta 

MJ. Lifetime psychopathological dimensions, cognitive impairment and functional 

outcome in psychosis. Schizophr Res [Internet]. 2017 Jan 1 [cited 2022 Sep 15];179:30–5. 

Available from: https://pubmed.ncbi.nlm.nih.gov/27733302/ 

14.  Silberstein J, Harvey PD. Cognition, social cognition, and Self-assessment in 

schizophrenia: Prediction of different elements of everyday functional outcomes. CNS 

Spectr. 2019 Feb 1;24(1):88–93.  

15.  Manschreck TC, Redmond DA, Candela SF, Maher BA. Effects of clozapine on 

psychiatric symptoms, cognition, and functional outcome in schizophrenia. J 

Neuropsychiatry Clin Neurosci. 1999;11(4):481–9.  

16.  Matsuda Y, Sato S, Iwata K, Furukawa S, Hatsuse N, Watanabe Y, et al. Effects of 

risperidone and aripiprazole on neurocognitive rehabilitation for schizophrenia. Psychiatry 

Clin Neurosci. 2014;68(6):425–31.  

17.  Cicerone KD, Dahlberg C, Kalmar K, Langenbahn DM, Malec JF, Bergquist TF, et al. 

Evidence-based cognitive rehabilitation: recommendations for clinical practice. Arch Phys 

Med Rehabil [Internet]. 2000 [cited 2022 Sep 15];81(12):1596–615. Available from: 

https://pubmed.ncbi.nlm.nih.gov/11128897/ 

18.  Anderson ND, Winocur G, Palmer H. Principles of cognitive rehabilitation. Handb Clin 

Neuropsychol [Internet]. 2010 Sep 1 [cited 2022 Sep 15];9780199234110. Available 

from: https://academic.oup.com/book/25804/chapter/193407655 

19.  Kleim JA, Jones TA. Principles of experience-dependent neural plasticity: implications 

for rehabilitation after brain damage. J Speech Lang Hear Res [Internet]. 2008 Feb 1 

[cited 2022 Sep 16];51(1). Available from: https://pubmed.ncbi.nlm.nih.gov/18230848/ 

20.  Tsaousides T, Gordon WA. Cognitive rehabilitation following traumatic brain injury: 

assessment to treatment. Mt Sinai J Med [Internet]. 2009 [cited 2022 Sep 16];76(2):173–

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



23 
 

81. Available from: https://pubmed.ncbi.nlm.nih.gov/19306374/ 

21.  Wilson BA, Winegardner J, van Heugten CM, Ownsworth T. Neuropsychological 

rehabilitation: The international handbook. Neuropsychol Rehabil Int Handb. 2017 Jun 

26;1–604.  

22.  Roberts RC. Schizophrenia in Translation: Disrupted in Schizophrenia (DISC1): 

Integrating Clinical and Basic Findings. Schizophr Bull [Internet]. 2007 Jan [cited 2022 

Sep 16];33(1):11. Available from: /pmc/articles/PMC2632285/ 

23.  Balu DT, Carlson GC, Talbot K, Kazi H, Hill-Smith TE, Easton RM, et al. Akt1 

deficiency in schizophrenia and impairment of hippocampal plasticity and function. 

Hippocampus [Internet]. 2012 Feb 1 [cited 2022 Sep 16];22(2):230–40. Available from: 

https://onlinelibrary.wiley.com/doi/full/10.1002/hipo.20887 

24.  Mei L, Xiong WC. Neuregulin 1 in neural development, synaptic plasticity and 

schizophrenia. Nat Rev Neurosci [Internet]. 2008 Jun 9 [cited 2022 Sep 16];9(6):437–52. 

Available from: https://pubmed.ncbi.nlm.nih.gov/18478032/ 

25.  Riley B, Thiselton D, Maher BS, Bigdeli T, Wormley B, McMichael GO, et al. 

Replication of association between schizophrenia and ZNF804A in the Irish Case-Control 

Study of Schizophrenia sample. Mol Psychiatry [Internet]. 2010 Jan [cited 2022 Sep 

16];15(1):29–37. Available from: https://pubmed.ncbi.nlm.nih.gov/19844207/ 

26.  Zhang JP, Burdick KE, Lencz T, Malhotra AK. Meta-analysis of Genetic Variation in 

DTNBP1 and General Cognitive Ability. Biol Psychiatry [Internet]. 2010 Dec 12 [cited 

2022 Sep 16];68(12):1126. Available from: /pmc/articles/PMC3026311/ 

27.  Lindenmayer JP, Khan A, Lachman H, McGurk SR, Goldring A, Thanju A, et al. COMT 

genotype and response to cognitive remediation in schizophrenia. Schizophr Res 

[Internet]. 2015 Oct 1 [cited 2022 Sep 10];168(1–2):279–84. Available from: 

https://einstein.pure.elsevier.com/en/publications/comt-genotype-and-response-to-

cognitive-remediation-in-schizophre-2 

28.  Corbera S, Wexler BE, Poltorak A, Thime WR, Kurtz MM. Cognitive remediation for 

adults with schizophrenia: Does age matter? Psychiatry Res. 2017 Jan 1;247:21–7.  

29.  Bowie CR, Grossman M, Gupta M, Oyewumi LK, Harvey PD. Cognitive remediation in 

schizophrenia: efficacy and effectiveness in patients with early versus long-term course of 

illness. Early Interv Psychiatry [Internet]. 2014 [cited 2022 Sep 16];8(1):32–8. Available 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



24 
 

from: https://pubmed.ncbi.nlm.nih.gov/23343011/ 

30.  Lindenmayer JP, Ozog VA, Khan A, Ljuri I, Fregenti S, McGurk SR. Predictors of 

response to cognitive remediation in service recipients with severe mental illness. 

Psychiatr Rehabil J. 2017 Mar 1;40(1):61–9.  

31.  Vita A, Barlati S, Ceraso A, Nibbio G, Ariu C, Deste G, et al. Effectiveness, Core 

Elements, and Moderators of Response of Cognitive Remediation for Schizophrenia: A 

Systematic Review and Meta-analysis of Randomized Clinical Trials. JAMA Psychiatry. 

2021 Aug 1;78(8):848–58.  

32.  Fiszdon JM, Cardenas AS, Bryson GJ, Bell MD. Predictors of remediation success on a 

trained memory task. J Nerv Ment Dis [Internet]. 2005 Sep [cited 2022 Sep 

10];193(9):602–8. Available from: /record/2005-10471-004 

33.  Mazinani R, Nejati S, Khodaie-Ardakani MR. Effects of memantine added to risperidone 

on the symptoms of schizophrenia: A randomized double-blind, placebo-controlled 

clinical trial. Psychiatry Res. 2017 Jan 1;247:291–5.  

34.  Turner DC, Clark L, Pomarol-Clotet E, McKenna P, Robbins TW, Sahakian BJ. 

Modafinil improves cognition and attentional set shifting in patients with chronic 

schizophrenia. Neuropsychopharmacology. 2004 Jul;29(7):1363–73.  

35.  Michalopoulou PG, Lewis SW, Drake RJ, Reichenberg A, Emsley R, Kalpakidou AK, et 

al. Modafinil combined with cognitive training: Pharmacological augmentation of 

cognitive training in schizophrenia. Eur Neuropsychopharmacol. 2015 Aug 1;25(8):1178–

89.  

36.  Panizzutti R, Fisher M, Garrett C, Man WH, Sena W, Madeira C, et al. Association 

between increased serum D-serine and cognitive gains induced by intensive cognitive 

training in schizophrenia. Schizophr Res. 2019 May 1;207:63–9.  

37.  Cain CK, McCue M, Bello I, Creedon T, Tang D in, Laska E, et al. D-Cycloserine 

augmentation of cognitive remediation in schizophrenia. Schizophr Res. 2014;153(1–

3):177–83.  

38.  Vinogradov S, Fisher M, Warm H, Holland C, Kirshner MA, Pollock BG. The cognitive 

cost of anticholinergic burden: decreased response to cognitive training in schizophrenia. 

Am J Psychiatry [Internet]. 2009 Sep [cited 2022 Sep 10];166(9):1055–62. Available 

from: https://pubmed.ncbi.nlm.nih.gov/19570929/ 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



25 
 

39.  Ryu J, Jung JH, Kim J, Kim CH, Lee HB, Kim DH, et al. Outdoor cycling improves 

clinical symptoms, cognition and objectively measured physical activity in patients with 

schizophrenia: A randomized controlled trial. J Psychiatr Res. 2020 Jan 1;120:144–53.  

40.  Shimada T, Ito S, Makabe A, Yamanushi A, Takenaka A, Kawano K, et al. Aerobic 

exercise and cognitive functioning in schizophrenia: An updated systematic review and 

meta-analysis. Psychiatry Res. 2022 Aug 1;314.  

41.  Herrero P, Contador I, Stern Y, Fernández-Calvo B, Sánchez A, Ramos F. Influence of 

cognitive reserve in schizophrenia: A systematic review. Neurosci Biobehav Rev. 2020 

Jan 1;108:149–59.  

42.  Keshavan MS, Eack SM, Wojtalik JA, Prasad KMR, Francis AN, Bhojraj TS, et al. A 

broad cortical reserve accelerates response to cognitive enhancement therapy in early 

course schizophrenia. Schizophr Res. 2011 Aug;130(1–3):123–9.  

43.  Keshavan MS, Vinogradov S, Rumsey J, Sherrill J, Wagner A. Cognitive training in 

mental disorders: Update and future directions. Am J Psychiatry. 2014 May 1;171(5):510–

22.  

44.  Sharip S, Michie P, Schall U, Drysdale K, Case V, Sankaranarayanan A, et al. 

Generalization of cognitive training in an Australian sample of schizophrenia patients. 

Compr Psychiatry. 2013 Oct;54(7):865–72.  

45.  Vita A, Deste G, De Peri L, Barlati S, Poli R, Cesana BM, et al. Predictors of cognitive 

and functional improvement and normalization after cognitive remediation in patients 

with schizophrenia. Schizophr Res [Internet]. 2013 Oct [cited 2022 Sep 10];150(1):51–7. 

Available from: https://pubmed.ncbi.nlm.nih.gov/23998953/ 

46.  Harvey PD, Bowie CR, Loebel A. Neuropsychological normalization with long-term 

atypical antipsychotic treatment: results of a six-month randomized, double-blind 

comparison of ziprasidone vs. olanzapine. J Neuropsychiatry Clin Neurosci [Internet]. 

2006 [cited 2022 Sep 16];18(1):54–63. Available from: 

https://pubmed.ncbi.nlm.nih.gov/16525071/ 

47.  Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in health-related quality 

of life: the remarkable universality of half a standard deviation. Med Care [Internet]. 2003 

May [cited 2022 Sep 16];41(5):582–92. Available from: 

https://pubmed.ncbi.nlm.nih.gov/12719681/ 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



26 
 

48.  Kurtz MM. Cognitive remediation for schizophrenia: current status, biological correlates 

and predictors of response. Expert Rev Neurother [Internet]. 2012 Jul [cited 2022 Sep 

16];12(7):813–21. Available from: https://pubmed.ncbi.nlm.nih.gov/22853789/ 

49.  Medalia A, Richardson R. What predicts a good response to cognitive remediation 

interventions? Schizophr Bull [Internet]. 2005 Oct [cited 2022 Sep 16];31(4):942–53. 

Available from: https://pubmed.ncbi.nlm.nih.gov/16120830/ 

50.  Buonocore M, Bosia M, Riccaboni R, Bechi M, Spangaro M, Piantanida M, et al. 

Combined neurocognitive and metacognitive rehabilitation in schizophrenia: Effects on 

bias against disconfirmatory evidence. Eur Psychiatry. 2015 Jul 1;30(5):615–21.  

51.  Eack SM, Hogarty GE, Cho RY, Prasad KMR, Greenwald DP, Hogarty SS, et al. 

Neuroprotective effects of cognitive enhancement therapy against gray matter loss in early 

schizophrenia: Results from a 2-year randomized controlled trial. Arch Gen Psychiatry. 

2010 Jul;67(7):674–82.  

52.  Eack S, Greenwald D, Hogarty S, Cooley S, DiBarry AL, Montrose D, et al. Cognitive 

Enhancement Therapy for Early-Course Schizophrenia: Effects of a Two-Year 

Randomized Controlled Trial. Psychiatr Serv. 2009 Nov 1;60(11).  

53.  Hogarty GE, Flesher S, Ulrich R, Carter M, Greenwald D, Pogue-Geile M, et al. 

Cognitive enhancement therapy for schizophrenia: Effects of a 2-year randomized trial on 

cognition and behavior. Arch Gen Psychiatry. 2004 Sep;61(9):866–76.  

54.  Medalia A, Freilich B. The Neuropsychological Educational Approach to Cognitive 

Remediation (NEAR) Model: Practice Principles and Outcome Studies. 

http://dx.doi.org/101080/15487760801963660 [Internet]. 2008 Apr [cited 2022 Sep 

11];11(2):123–43. Available from: 

https://www.tandfonline.com/doi/abs/10.1080/15487760801963660 

55.  Draper ML, Stutes DS, Maples NJ, Velligan DI. Cognitive adaptation training for 

outpatients with schizophrenia. J Clin Psychol [Internet]. 2009 [cited 2022 Sep 

11];65(8):842–53. Available from: https://pubmed.ncbi.nlm.nih.gov/19521972/ 

56.  Hansen JP, Østergaard B, Nordentoft M, Hounsgaard L. The feasibility of cognitive 

adaptation training for outpatients with schizophrenia in integrated treatment. Community 

Ment Health J. 2013 Dec;49(6):630–5.  

57.  Murthy N V., Mahncke H, Wexler BE, Maruff P, Inamdar A, Zucchetto M, et al. 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



27 
 

Computerized cognitive remediation training for schizophrenia: An open label, multi-site, 

multinational methodology study. Schizophr Res. 2012 Aug;139(1–3):87–91.  

58.  Jahn FS, Skovbye M, Obenhausen K, Jespersen AE, Miskowiak KW. Cognitive training 

with fully immersive virtual reality in patients with neurological and psychiatric disorders: 

A systematic review of randomized controlled trials. Psychiatry Res. 2021 Jun 1;300.  

59.  La Paglia F, La Cascia C, Rizzo R, Sideli L, Francomano A, La Barbera D. Cognitive 

rehabilitation of schizophrenia through neurovr training. Annu Rev CyberTherapy 

Telemed. 2013;11:158–62.  

60.  Mak M, Samochowiec J, Tybura P, Bieńkowski P, Karakiewicz B, Zaremba-Pechmann L, 

et al. The efficacy of cognitive rehabilitation with RehaCom programme in schizophrenia 

patients. the role of selected genetic polymorphisms in successful cognitive rehabilitation. 

Ann Agric Environ Med. 2013;20(1):77–81.  

61.     Nousia A, Martzoukou M, Siokas V, Aretouli E, Aloizou AM, Folia V, et al. Beneficial 

effect of computer-based multidomain cognitive training in patients with mild cognitive 

impairment. Appl Neuropsychol Adult. 2021;28(6):717-26. 

62.     Nousia A, Pappa E, Siokas V, Liampas I, Tsouris Z, Messinis L, et al. Evaluation of the 

Efficacy and Feasibility of a Telerehabilitation Program Using Language and Cognitive 

Exercises in Multi-Domain Amnestic Mild Cognitive Impairment. Arch Clin 

Neuropsychol. 2022.  

63.     Nousia A, Siokas V, Aretouli E, Messinis L, Aloizou AM, Martzoukou M, et al. Beneficial 

Effect of Multidomain Cognitive Training on the Neuropsychological Performance of 

Patients with Early-Stage Alzheimer's Disease. Neural Plast. 2018;2018:2845176.  

64.  Ojeda N, Peña J, Sánchez P, Bengoetxea E, Elizagárate E, Ezcurra J, et al. Efficiency of 

cognitive rehabilitation with REHACOP in chronic treatment resistant Hispanic patients. 

NeuroRehabilitation. 2012;30(1):65–74.  

65.  PSSCogRehab | Psychological Software Services [Internet]. [cited 2022 Sep 16]. 

Available from: https://www.psychological-software.com/psscogrehab.html 

66.  Kurtz MM, Moberg PJ, Gur RC, Gur RE. Approaches to cognitive remediation of 

neuropsychological deficits in schizophrenia: A review and meta-analysis. Neuropsychol 

Rev. 2001;11(4):197–210.  

67.  Revell ER, Neill JC, Harte M, Khan Z, Drake RJ. A systematic review and meta-analysis 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



28 
 

of cognitive remediation in early schizophrenia. Schizophr Res. 2015 Oct 1;168(1–

2):213–22.  

68.  Kim EJ, Bahk YC, Oh H, Lee WH, Lee JS, Choi KH. Current Status of Cognitive 

Remediation for Psychiatric Disorders: A Review. Front Psychiatry [Internet]. 2018 Oct 1 

[cited 2022 Sep 16];9(OCT):461. Available from: /pmc/articles/PMC6178894/ 

69.  Christensen TN, Wallstrøm IG, Stenager E, Bojesen AB, Gluud C, Nordentoft M, et al. 

Effects of Individual Placement and Support Supplemented with Cognitive Remediation 

and Work-Focused Social Skills Training for People with Severe Mental Illness: A 

Randomized Clinical Trial. JAMA Psychiatry. 2019 Dec 1;76(12):1232–40.  

70.  Lystad JU, Falkum E, Haaland VØ, Bull H, Evensen S, McGurk SR, et al. Cognitive 

remediation and occupational outcome in schizophrenia spectrum disorders: A 2 year 

follow-up study. Schizophr Res. 2017 Jul 1;185:122–9.  

71.  Vesterager L, Christensen TT, Olsen BB, Krarup G, Forchhammer HB, Melau M, et al. 

Cognitive training plus a comprehensive psychosocial programme (OPUS) versus the 

comprehensive psychosocial programme alone for patients with first-episode 

schizophrenia (the NEUROCOM trial): A study protocol for a centrally randomised, 

observer-blinded multi-centre clinical trial. Trials. 2011 Feb 9;12.  

72.  Eack SM, Mesholam-Gately RI, Greenwald DP, Hogarty SS, Keshavan MS. Negative 

symptom improvement during cognitive rehabilitation: Results from a 2-year trial of 

Cognitive Enhancement Therapy. Psychiatry Res. 2013 Aug 30;209(1):21–6.  

73.  Trapp W, Landgrebe M, Hoesl K, Lautenbacher S, Gallhofer B, Günther W, et al. 

Cognitive remediation improves cognition and good cognitive performance increases time 

to relapse - results of a 5 year catamnestic study in schizophrenia patients. BMC 

Psychiatry. 2013 Jul 9;13.  

74.  Loewy R, Fisher M, Ma S, Carter C, Ragland JD, Niendam TA, et al. Durable Cognitive 

Gains and Symptom Improvement Are Observed in Individuals With Recent-Onset 

Schizophrenia 6 Months After a Randomized Trial of Auditory Training Completed 

Remotely. Schizophr Bull. 2022 Jan 21;48(1):262–72.  

75.  Eack SM, Greenwald DP, Hogarty SS, Keshavan MS. One-year durability of the effects of 

cognitive enhancement therapy on functional outcome in early schizophrenia. Schizophr 

Res. 2010 Jul;120(1–3):210–6.  

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188



29 
 

 

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 23:22:33 EEST - 3.138.179.188


