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Introduction 

 

 
“Disease occurs not only in the body – 

 in the sense of an ontological order in the great  

chain of being – but in time, in place, in history,  

and in the context of lived experience and the social world.  

Its effect is on the body in the world” 

Byron J. Good. Medicine, Rationality and Experience:  

An Anthropological Perspective, 1994. 

 
 
 

Being a mental healthcare professional means working with people, their 

experiences and their needs. Mental health represents a resource for individual in daily 

life, it allows to lead a productive life in social, economic and individual terms. To 

ensure an adequate and high-quality response to health needs it is necessary a good 

analysis of needs “Needs Assessment” [WHO, 2006]. At that same time means to 

wonder what is a normal and/or pathological experience? In a society where the gap and 

social conflicts are increasing there is a natural link with mental disorders experiences 

[Foucault, 2003]. To manage these complex needs is required a multiprofessional and 

transversal approach that take into account human evolutionary changes. In line with 

the bio-psycho-social model, this prospective seeks to enhance and improve social and 

personal resources. And in line with the global technology digitalization promote 

innovative rehabilitation setting is an important objective for the health services. 

Exploiting the potential of new technologies this creates a stimulating rehabilitation 
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context that facilitates the improvements of life skills. For these reasons in the section 1 

there is an explanation about what are the mental health needs object of the present 

thesis. The focus is on the field of psychiatric rehabilitation. Especially about the impact 

of the cognitive deficit in mental disorders and specifically in bipolar disorder, the main 

rehabilitation treatments like cognitive remediation program and the use of technology 

for the rehabilitation of cognitive deficits in mental health disorders. 

The objective of medical and rehabilitation research is to promote health and 

well-being. To achieve this goal, before researchers analyze the current literature and 

then they develop a research hypotheses and project. Analyzing the scientific literature 

make possible understanding why it is crucial create new and specific sector of 

technological application in mental health rehabilitation. For this reason, in the section 

2, there is an exploration of the current state of art about the application of virtual reality 

used for the cognitive remediation program. In particular was conducted a preliminary 

research project with a systematic scoping review and meta-analysis method that 

underlined why is important implementing studies in the field explained before. 

In line with the results of the preliminary project, in the present research project 

object of this thesis it is hypnotized that the implementation of a fully immersive virtual 

reality cognitive remediation program could improve cognitive deficits in bipolar 

disorders. It was conducted an experimental clinical trial that involved different phases: 

the creation of the research protocol, the training of the professionals and the conduct of 

a randomized clinical trials. In section 3 there is the explanation how was conducted the 

research general project.  

In section 4-5 there are the results and the discussion about the implications of 

this research.  
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The human rights approach, according to the United Nations Convention on the 

rights of person with disabilities [MacKay, 2006], is the value followed in all part of the 

present work results of three years of research experiences and the longest years of 

clinical experience and research in different topic. 
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1.  Cognitive Impairment in Bipolar Disorder and Digital Innovation in 

Mental Health 

 

“But it must be said from the outset that  

a disease is never a mere loss or excess—  

that there is always a reaction,  

on the part of the affected organism or individual,  

to restore, to replace, to compensate 

 for and to preserve its identity,  

however strange the means may be” 

Oliver Sacks. The man who mistook his wife  

for a hat and other clinical tales, 1985. 

 

“One day the machines will be able  

to solve all the problems,  

but none of them will ever be able to solve one” 

 Albert Einstein 

 

 

 

1.1. Mental health, bipolar disorders and cognitive impairment 

The mental health is a fundamental resource that allow people to achieve daily 

goals life and exercise the role of citizen of a community. Despite this information the 

economic and health impact of mental diseases represent a worldwide problem of public 

health [World Health Organization, 2001; Saxena & Setoya, 2014]. According with the 

Global Burden of Mental Disease, it is estimated that 13% (approximately 971 million 

people) of the global population has experienced an episode of a mental disorder [Vigo, 
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Thornicroft & Atun  2016; Global Burden Disease, 2018]. Depression in 2030 will be 

the disorder that will most affect the world of employment and the leading cause of 

absence at work. This pathological condition currently belongs to about 300 million 

people [Global Burden Disease, 2018]. The bipolar disorder affects about 45 million 

people; schizophrenia is a severe mental disorder, affecting 20 million people [Wang et 

al., 2007]. In particular, the WHO underline that, in the world, 10-20% of children and 

adolescents suffer from mental disorders. In low- and middle-income countries, 76-85% 

of people with mental disorders do not receive any treatment while in high-income 

countries it falls to values ranging between 35-50% [Saxena & Setoya, 2014; Patel et 

al., 2007]. Pervasive stigma and discrimination contribute, at least in part, to the 

imbalance between the global burden of disease attributable to mental disorders, and the 

attention these conditions receive [Lasalvia et all., 2013; Thornicroft et al., 2009]. 

 

Bipolar disorder is a range of chronic disease characterized by recurrent episodes 

of mania/hypomania, depression and periods of euthymia (mood dysregulation); 

dysregulation in sleep/wake rhythm and medical and psychiatric comorbidities 

[Balanzá-Martínez et al., 2010]. The American Psychiatric Association’s Diagnostic 

and Statistical Manual of Mental Disorders (DSM-5) define bipolar disorders as a group 

of mental disorders that cause extreme fluctuation in a person’s mood, energy and 

ability to function. Community surveys found that the lifetime prevalence of Bipolar 

disorder ranges between 1% to 2.4%, although the methodology of published studies 

may underestimate its prevalence [Carta & Angst, 2016]. The disease is highly 

disabling due to its early onset, severity and chronicity: it is considered one of the 

leading causes of disabilities in the world [Carta et al., 2021], accounting for 7.0% of all 

DALY’s due to mental and substance use disorders [Ferrari et al., 2016; Merikangas et 
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al., 2011; Whiteford, 2013]. Bipolar disorders are a category that includes: bipolar I 

disorder that is a manic-depressive disorder; bipolar II disorder consist of a manic-

depressive disorder typically less severe; and cyclothymic disorder that is a cyclic 

disorder that causes brief episodes of hypomania and depression. Alongside effective 

symptoms, cognitive impairment is believed to be a core component of bipolar disorder 

[Rampino et al., 2021], and in the long-term bipolar disorder was found to be associated 

with a high risk of dementia [da Silva et al., 2013; Musat et al., 2021]. Another central 

element in BD is the alteration of the circadian rhythm including social and behavior 

rhythms present from the genesis of the illness [Carta et al., 2021; Steardo et al., 2019] 

and the comorbidity with anxiety symptoms [Cullen et al., 2021; Albert et al., 2008]. 

 

Cognitive impairment is a fundamental component of mental disorders that 

contribute to psychosocial disabilities and limits the recovery process in psychiatric 

rehabilitation [Harvey, 2014; Vita et al., 2021]. Cognitive deficits are present in most 

disorders like psychosis, mood, anxiety, personality and eating disorders [Sharma & 

Antonoya, 2003; Gold et al.2016; Tchanturia, Davies & Campbell 2007; Douglas et al., 

2018; Vita et al., 2018], but in schizophrenia is a core symptom [Peyroux & Franck, 

2014] and also approximately 60% of people with bipolar disorder have neurocognitive 

impairment [Solé et al., 2017; Carta et al., 2021]. In general, cognitive deficits 

negatively impact personal, social and work occupational functioning [Douglas et al., 

2018; Schaefer et al., 2013; Keefe et al., 2011; Shamsi et al., 2011] and they are a 

barrier to achieve a good quality of life and an independent living [Brissos, Dias & 

Kapczinski 2008; McGurk et al., 2007; Piras et al., 2022]. CI could be defined as a 

complex relationship of selective hypo and hyperactivity networks linked to attention, 

verbal fluency, memory and executive function [Thorsen, Johansson & Loberg 2014; Li 
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et al., 2020]. The principle neuropsychological deficits in BD are in attention, 

processing speed verbal learning/memory, memory and executive functions including 

cognitive flexibility, inhibitory control and working memory [Musat et al., 2021; Kurtz 

& Gerraty, 2009; Torres et al., 2010]. 

Overall, approximately 40% to 60% of people that experienced one or more 

episodes of bipolar disorder have neurocognitive impairment [Solé et al., 2017]. 

Neurocognitive dysfunctions may be found in premorbid stages, before the disease onset 

[Martino et al., 2015], in the early course of the illness [Lee et al., 2014], and during the 

euthymia phase [Bortolato et al., 2015]. Poor cognitive performance impacts negatively 

on occupational and social functioning [Douglas et al., 2018], increases the hospital 

admissions, affects direct/indirect healthcare related costs [Keefe et al., 2012], hinder the 

benefits of psychotherapy [Martinez-Aran & Vieta, 2015], and represent a barrier to 

achieve an adequate social and occupational functioning and a good quality of life 

[Brissos, Dias & Kapczinski 2008]. Despite the grown attention paid to identify and treat 

cognitive impairment in bipolar disorder, evidence is still lacking on effective 

interventions aiming to minimize cognitive symptoms in these patients [Ott et al., 2021]. 

Others core symptoms of BD like depressive/maniac symptoms improve thanks to 

psychopharmacological treatments and in add-on with psychosocial interventions 

[American Psychiatric Association, 2002; Goodwin et al., 2016]. Cognitive deficits do 

not improve with psychopharmacological treatments and get worse over time [Martinez-

Aran & Vieta, 2015]. Only Lithium was deemed to have an indirect positive effect on 

cognition in bipolar disorder, but other drugs used in the treatment of bipolar disorder 

entail cognitive side-effects related to extrapyramidal, sedative, anticholinergic, and 

blunting mechanisms [Vieta, 2009]. 
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1.2. Psychiatric rehabilitation interventions for cognitive impairment 

Among others, cognitive remediation programs (CR) and the physical activity are 

psychiatric and neurological rehabilitation interventions that showed to be effective in 

improving cognition, as the main outcome [Vita et al., 2021; Thérond et al., 2021; 

Dandil et al., 2020; Firth et al., 2017; Brasure et al., 2018], as well as to improve social 

and personal functioning outcome [Montemagni et al., 2021; Sancassiani et al., 2017]. 

At the same time, physical activity and CR were proven to be effective to prevent 

cognitive decline in healthy populations [Carta et al., 2021 (2); Young et al., 2015]. 

Cognitive, social and personal functions are important mental health outcomes to 

achieve a real impact in daily life. Indeed, CR programs are interventions based on a 

behavioral training that aims to improve cognitive domains (memory, attention, 

executive functions, social cognition and metacognition) with the goal of obtaining the 

persistence of the cognitive strategies and their generalization in daily life [Wykes & 

Spaulding, 2011]. CR was found to be effective in the treatment of cognitive deficit in 

people with psycho-social disorders such as psychosis, mood disorders, anxiety 

disorders, personality and eating disorders [Elgamal et al., 2007; Bellani et al., 2019; 

Choi & Medalia, 2005; Tchanturia, Davies & Campbell 2007;  Gold et al., 2016; Vita et 

al., 2018; Cella et al., 2017; Grynszpan et al., 2011]. There is also evidence of its 

effectiveness in neuropsychological disorders such as dementia, MCI, behavioral 

disorders [Alves et al., 2013; Rodakowski et al., 2015]. Currently the application 

methods of CR include a set of heterogeneous interventions: computerized, paper, in 

individual or group set [Velligan, Kern & Gold 2006].  

 

Synthesizing to prevent and treat cognitive decline there are initial evidence 

suggests that CR and physical activity may exert protective effects [Carta et al., 2021 (2)], 
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and to treat CR has been found to be effective in the treatment of various psychosocial 

disorders (including bipolar disorder) to improve the cognitive and social-occupational 

domains, although the evidence base is still inconclusive [Choi & Medalia, 2005; Ott et 

al., 2021; Tsapekos et al., 2020]. Indeed The CR traditional methods for BD has poor 

quality preliminary evidence due to the high risk of bias precisely for the sample size and 

drop outs rate [Tsapekos et al., 2020]. 

1. 3. Digital innovation and virtual reality technology in health services 

In the Digital Era, the mental health care system is exposed to a technological 

revolution [Freeman et al., 2017]. The high request for health care services, the 

decreasing costs and increasing convenience and power of digital media and new 

technologies are affecting how we provide and access care [Valmaggia et al., 2016]. 

The artificial intelligences are used for different health services, in prevention activities 

including screening instruments and health monitoring, in treatment activities including 

training and triage activities [Milne-Ives et al., 2020]. 

One of the increasing technological instruments are an extension of games like 

Virtual Reality (VR). Virtual reality is an important tool that facilitates learning and / 

or the enhancement of different skills, thanks to the ability to make learning experiences 

real and ecological compared to traditional intervention techniques [Freeman D. et al., 

2017]. VR includes some interactive video gaming, virtual environments, and, 

commonly, a multisensory experience to merge real and virtual worlds [Mesa-Gresa et 

al., 2018]. VR environments elicit sense of presence and stimulates real time cognitive, 

emotional, behavioral, and physiological responses to real time situations [Parsons et 

al., 2011]. This sense of being there like in a real-life situation has led researcher to 

describe VR environments as ecologically valid [Seidel & Chatelier, 1997].  For this 
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reason, researchers and clinician try to design realistic scenarios that can be used to 

assess and improve the individual daily skills in order to respond to health needs of 

people who have experienced with psychosocial disabilities [Slater, 2004; Skivington et 

al., 2021]. Current research on the clinical use of VR software has led to positive results 

in cardiovascular, neurological and musculoskeletal rehabilitation [Bird et al., 2017; 

Albiol-Pérez et al., 2017].  

 

1.4. Virtual reality instruments in mental health 

In line with the WHO innovation objective in mental health and the global 

digitalization [World Health Organization, 2014] are increasing the use of technologies 

for the assessment and treatment mental and neurodegenerative disorders [Freeman et 

al., 2017; Park et al., 2019]. Virtual Reality (VR) due to the fact that engage people in a 

playful and ecological scenario facilitates the generalization of the trained skills [Costa 

et al., 2019; Tsapekos et al., 2020; Lima et al., 2020; Robert et al., 2014; Manera et al., 

2016]. VR has garnered significant attention as a cost-effective tool for the treatment of 

mental health problems [Freeman et al., 2017; Riva, Wiederhold & Mantovani 2019]. It 

is currently used for the assessment of cognitive and motor deficits, for the 

psychotherapy of anxiety and phobia disorders and for social skill improvement in 

psychosis disorders [Adams et al., 2009; Elkind et al., 2021; Iriarte et al., 2016; Liu et 

al., 2019]. VR is actually considered effectiveness like add-on intervention in 

psychosocial rehabilitation [Park et al., 2019]. In particular for social cognition training 

like social/occupational skill training in people with schizophrenia or autism [Liu et al., 

2019]; in add-on to psychotherapy of anxiety, phobia and post-traumatic syndrome 

disorders [Powers & Emmel Kamn, 2008; Maples-Keller et al., 2017; Norr, Smovenski 

& Roger 2018]; for the assessment and treatment of cognitive deficits in people with 
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Mild Cognitive Impairment (MCI), Alzheimer’s disease and dementia [Lasaponara et 

al., 2021; García-Betances et al., 2015; Zakzanis et al., 2009; Cotelli et al., 2019]. The 

CR interventions in full immersive VR program are increasingly used and to date in the 

scientific literature there are preliminary evidence for CR program with fully immersive 

VR used in the treatment of mental disorders [Jahn et al., 2021; Riva et al., 2020; Qian, 

McDonough & Goa 2020].  
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2. Preliminary research project: virtual reality and cognitive 

remediation state of art 

 

2.1. Background and aims 

The CR programs in fully immersive VR are still increasing, they are focused 

only on MCI and schizophrenia and to data there are preliminary evidence with poor 

methodological quality [Jahn et al., 2021; Riva et al., 2020; Qian, McDonough & Gao 

2020]. Although there is some preliminary evidence, the quality of the studies is still 

low and there are also many points of uncertainty. Source of concerns are the variability 

of the methods (duration and frequency) [Jahn et al., 2021], the variability in the level 

of virtual immersion [Sayma et al., 2020] and the reference framework for the 

development of complex intervention [Skivington et al., 2021]. The last one it is a very 

important aspect in the development of rehabilitative interventions in order to achieve a 

real impact in daily life [Jahn et al., 2021; Skivingstone et al., 2021]. 

The first aim of this study is to scope the published literature of the fully 

immersive VR used for the CR program in psychiatric rehabilitation treatments in adult 

in order to describe the different methods intervention components. Furthermore, 

highlighting gaps in the framework of the development intervention of CR in fully 

immersive VR, in order to understand if there is the explanation of the 

hypothesis/outcomes/methods and coherence with the games used and cognitive 

domains. In general, our goal is to map the current state of knowledge and to identify 

gaps in the existing literature that merit further research [Rotenberg, Anderson & 

McKenzie 2020]. To our knowledge, in the literature there are three systematic review 

[Jahn et al., 2021; Riva et al., 2020; Qian et al., 2020] that assessed the effectiveness of 

randomized clinical trials, and no meta-analysis has been carry out. For this reason, the 
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second aim is to evaluate the effectiveness of the current evidence on the effect of 

clinical outcomes of CR program with fully immersive VR in people with psycho-social 

disabilities with a meta-analysis. 

 

2.2. Methods 

Search strategy  

This study used an established scoping review methodology [Arksey & O’Malley, 

2005] and followed the reporting guidelines outlined in the PRISMA reporting 

guidelines [Page et al., 2021] and its extension for Scoping Reviews [Tricco et al., 

2018]. The articles to be included were identified through the keys words "Virtual 

Reality"[All Fields] AND "Mental Health"[All Fields]; “Virtual Reality” [All Fields] 

AND “Cognitive Remediation” [All Fields], “Virtual Reality” [All Fields] AND 

“Cognitive training” [All Fields] searched in the electronic databases PubMed and 

Embase and in the Cochrane Library, with temporal limit (from January 1, 2010 until 

April 30, 2022). The search was updated on September 30, 2022. Two independent 

reviewers extracted data, screened the articles for title/abstract and full-text, removed 

the duplicates, and screened the reference lists of eligible articles and relevant 

systematic reviews published on the topic, the grey literature was searched on 

ClinicalTrials.gov. The authors of the primary studies were contacted in case of 

unavailability of the studies. In case of disagreements in the steps elicited above, those 

were solved by a third author. Each step of this systematic review was discussed and 

peer-reviewed by two researchers. As this is a scoping review, its protocol was not 

eligible for the registration in PROSPERO. All the authors (psychiatrists, medical 

doctors and psychiatric rehabilitation technicians) are expert in the field of the contents 

and/or methods of the review. 
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Eligibility criteria and data extraction 

We included only randomized controlled clinical trials that met PICO model 

identified for this study and the eligibility criteria: studies had to be (1) randomized 

controlled clinical trials; (2) conducted from 2010 onwards; (3) reported in English 

languages, and (4) focused on the use of the cognitive remediation in fully immersive 

VR program for the treatment of psychosocial disabilities (mental disorders). The data 

extraction form included: author, location; sample size/type of study, type of sample, 

control, type of intervention, measurement, fully immersive VR, duration of the 

intervention, drop outs, main findings. Were excluded: (1) duplicates; (2) argument not 

relevant (not mental disorders, not cognitive remediation program, not fully immersive 

virtual reality program); (3) not available after that we contact the author for the study 

request; (4) not RCT. A summary of the search strategy is shown in Table 1. 

 
Database 
searched 

Pubmed 
Embase 
Cochrane 

Limits Languagge: english only. 
Years: last 12 years (2022-2010) 
Geographic: no limits 

 

 

PICOS 

 

Population People (adult, any gender) with psychosocial disabilities included 

mild cognitive impairment/alzheimer and dementia 

Intervention Studies that used cognitive remediation program in fully immersive 

virtual reality 

Comparison No restrictions 

Outcome Cognitive and clinical effectiveness, methods used 

Study Type Only randomized clinical trials 

Exclusion Duplicates, not rct, articles not in english or not available, not cognitive 

remediation in fully immersive virtual reality program and not adult population 

with mental diseases 

Table 1. Search strategy 
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Quality assessment of the studies 

To assess the risk of bias in the studies, we used the checklist for quality 

assessment of controlled intervention studies that was validated by the US National 

Heart Lung and Blood Institute [Goff et al., 2014]. For each item, a low risk of bias was 

assigned when the study met the expected criterion; a high risk of bias was assigned 

when the study did not meet the expected criterion; some concerns of bias were rated 

when the study did not report information about the criterion or we cannot determine 

whether the criterion was met. Overall, a high quality of the study means that the 

majority of criteria met little or no risk of bias; an acceptable quality means that some 

criteria had some flaws in the study with some concerns for risk of bias; a low-quality 

means that most criteria had significant flaws relating to key aspects of study design. 

The graphic presentation of the risk-of-bias assessment summary plot was created with 

the "robvis" package running in R [McGuinnes & Robyis, 2019]. 

Meta Analysis 

Studies that were enough homogeneous in design were included in a meta-

analysis. Overall, 8 studies on fully immersive VR for CR in subjects with MCI were 

surveyed. Effectiveness was estimated by comparing baseline data with data at the end 

of treatment [Morris, 2008]. The effect size was expressed as the bias-corrected 

standardized mean change score (Hedges' g) and computed so that a positive value 

indicated a favorable outcome (e.g. improvement in cognition) (Hedges & Olkin, 1985). 

More specifically, a positive effect size implicated that change in scores was greater in 

the treated than in the control condition. According to Cohen’s rule-of-thumb, effect 

size was interpreted as small when around 0.20; moderate when around 0.50; and large 

when ≥ 0.80 [Cohen, 1988]. 
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When a study included more than one measure for the same outcome, all relevant 

measures’ effect sizes were aggregated in a single score considering the measures 

correlations. If this information was not reported, a default correlation between 

measures was set at 0.5 and dependent effect sizes were aggregated [Cooper, Hedges, & 

Valentine, 2009]. 

Heterogeneity was assessed with Cochran's Q and I2 statistics (Huedo-Medina et al., 

2006). Heterogeneity was deemed negligible when I2 < 30%; moderate for values 

between 30 and 60%; substantial for 75–100% values (Higgins et al., 2003). Egger's 

regression test could not be used because studies were less than ten (Egger et al., 1997). 

Thus, publication bias was evaluated by using the trim-and-fill procedure (Duval & 

Tweedie, 2000). The trim-and-fill method assumes that the most extreme results are not 

published and recalculates the effect size by the imputation of missing studies to 

produce a symmetrical funnel plot. 

The radial plot was used to assess model adequacy (Galbraith, 1994). For each study, 

the observation of a large standardized residual (above 2, as a rule of thumb) suggests 

that the study does not fit the assumed model (i.e., it may be an outlier).  

The results of both fixed- and random-effects models were reported. Between studies 

variance and variance of the effect size parameters across the population were estimated 

with the  t2 statistics using the Empirical Bayes estimator, with Knapp and Hartung 

adjustment for random-effects model. We calculated the 95% CI for the heterogeneity 

using the Q-Profile method, to assess the extent and relevance of heterogeneity 

(Viechtbauer, 2010). The significance level threshold was set at p < 0.05. 

Meta-analysis was carried out with R (version 4.2.2) (R_Core_Team, 2022) using the 

following packages: ‘metafor’ (version 3.8-1), ‘meta’ (version 6.0-0) and ‘MAd’ 

(version 0.8-3). 



 22 

2.3. Results and discussion 

Search results and study selection 

The flow diagram (Fig. 1) shows the selection and screening process of the 

included articles. The initial studied screened included 4905 from database and 7 from 

manual/citation searching articles. Of these, 1834 duplicates as well as 553 articles from 

database searches and 6 articles from manual/citations searching were excluded because 

of they did not match with the inclusion criteria. After title, abstract screening and 

eligibility assessment, 11 studies that met the inclusion criteria were included.  

 
Fig. 1 PRISMA 2020 flow- diagram 

 

Descriptions of studies 
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Among the selected articles all involved fully immersive VR-CR program. Nine 

studies included people with Mild Cognitive Impairment (MCI), seven of this were 

defined as Randomized Clinical trial [Kim et al., 2021; Kang et al., 2021; Maeng et al., 

2021; Liao et al., 2019; Thapa et al., 2020; Liao et al., 2020; Hwang et al., 2017] and 

two of this as pilot study [Kwan et al., 2021; Park et al., 2020]. One included people 

with Mild Dementia [Zając-Lamparska et al., 2019] and it is a pilot study; and one 

included people with Schizophrenic Disorder defines as Controlled Clinical Trial [La 

Paglia et al., 2016]. Six study showed statistical difference in clinical outcomes between 

experimental and control group. Specifically Kang et al. 2021 for quality of life 

outcomes, for cognitive outcomes (attention, memory and executive function, global 

cognition); Maeng et al., 2021 for depressive symptoms, for cognitive outcomes 

(languages, memory, executive function); Liao et al., 2019 and Thapa et al., 2020 for 

cognitive outcome (executive function); Liao et al., 2020 for daily functioning outcome; 

and Hwang et al., 2017 for cognitive outcomes (memory). Two studies showed a 

statistically significant difference before and post treatment for the experimental group 

but not between groups on global cognition [Kwan et al., 2021; La Paglia et al., 2016] 

and on attention [La Paglia et al., 2016]. Three studies didn’t show any difference 

between time and/or groups, two of this involved people with MCI [Kim et al., 2021; 

Park et al., 2020] and one people with Mild dementia [Zając-Lamparska et al., 2019]. 

The majority of the studies used a VR-CR program that trained all cognitive domains in 

a mixed ecological scenario (house room and open space city) [Kang et al., 2021; Thapa 

et al., 2020; Liao et al., 2020; Kwan et al., 2021; Park et al. 2020]; two studies that 

trained all cognitive domains in an unique ecological scenario (supermarket) [Kim et 

al., 2021; Maeng et al., 2021]; one used trained executive function in a shop scenario 

[Liao et al., 2019]; one that trained attention function in an open space scenario (park, 
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lake, valley) [La Paglia et al., 2016]; and two did not specify the cognitive domains 

trained and the type of scenario [Hwang et al., 2017; Zając-Lamparska et al., 2019]. 

Among the six studies, that showed statistically differences between experimental and 

control group after treatment [Kang et al., 2021; Maeng et al., 2021; Liao et al., 2019; 

Thapa et al., 2020; Liao et al., 2020; Hwang et al., 2017], the intervention method used 

was an overage of 60 minutes session and an average of 7 weeks with 3 sessions per 

week. 

Among the other five studies the intervention method used was an overage of 50 

minutes session and an average of 6 weeks with almost 2 session per week [Kim et al., 

2021; Kwan et al., 2021; Park et al., 2020; Zając-Lamparska et al., 2019; La Paglia et 

al., 2016]. Only Kwan et al., 2021specifies the framework for the development 

intervention. Table 2 show a synthesis of the characteristics of the included studies. 

Study Location Sample 
size/ Type 
of study 

Type of sample Control Measurement Fully 
Imme
rsive 
VR 

Kim et 
al., 2021 
(1) 

South 
Korea 

31 EG 
25 CG; 
RCT 

MCI/Cognitively 
normal 
individuals 

Cognitive training 
sessions using VR 

CRI; CERAD-
NB 

YES 

Kang et 
al., 2021 
(2) 

South 
Korea 
 

25 EG 
20 CG; 
RCT 

MCI both EG and 
CG 
 

Usual therapy such as 
pharmacotherapy 

MMSE; DST; 
TMT A-B; K-
BNT; SVLT; 
COWAT; 
SCWT; GDS; 
AES; PANAS-
P/N; QoL-AD; 
ROCFT; VRSQ  

YES 

Zając-
Lampar
ska et 
al., 2019 
(3) 

Poland 75 EG 
75 CG; Pilot 
Study 

Mild 
dementia/Healthy 
older adults (age 
60–89) 
 

VR-based cognitive 
training using the 
GRADYS game 

DSST; DS; 
BDT; CTT; TA 
(d2); BVRT; 
AVLT; 
ROCFT; ACE-
III; BNT  

YES 

Maeng 
et al. 
2020 (4) 

South 
Korea 

31 EG 
25 CG; 
RCT 

MCI/Cognitively 
normal 
individuals 

Virtual reality-based 
cognitive therapy 
program 
 
 

CERED; 
KQOL-AD; 
GDS 

YES 

Liao et 
al., 2019 
(5) 

Taipei 
(Taiwan) 

21 EG 
21 CG; 
RCT 

MCI; both EG 
and CG 

Combined Physical 
(resistance, aerobic 
and balance exercises) 
and Cognitive 
Training (different 
tasks in ecological 
scenarios) 

TMT; SCWT  
 
 

YES  
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Kwan et 
al., 2021 
(6) 

Hong 
Kong 
(China) 

9 EG 
8 CG; Pilot 
Study 

MCI and physical 
fraility 

Non-VR motor-
cognitive training 
program: Physical 
task: cycle on the 
ergometer; Cognitive 
training: four 
cognitive games on a 
tablet computer 

MoCA; VRSQ  YES 

Park et 
al., 2020 
(7) 

South 
Korea 

12 EG 
12 CG; Pilot 
Study 

amnestic MCI 
(aMCI), both EG 
and CG 

Waiting list K-MMSE; 
SGDS-K; 
SNSB-D; DST; 
SCWT; WFT 

YES 

Thapa et 
al., 2020 
(8) 

Busan 
(South 
Korea) 

34 EG 
34 CG; 
RCT 

MCI; both EG 
and CG 
 

Educational program 
on general health care 
(8 sessions - 
30/50min) 

MMSE-DS; 
NCGG-FAT; 
TMT A & B; 
DSST 

YES 

Liao et 
al., 2020 
(9) 

Taipai 
(Taiwan) 

21 EG 
21 CG; 
RCT 

MCI, both EG and 
CG 

Combined physical 
and cognitive 
training: 
-physical exercises 
included resistance, 
aerobic and balance 
task; 
-cognitive task were 
trained during the 
physical exercises 

MoCA; EXIT-
25; AVLT; 
IADL 

YES 

La 
Paglia 
et al., 
2016 
(10) 

Palermo 
(Italy) 

9 EG 
6 CG; RCT 

Schizophrenic 
disorders, both 
EG and CG 

Integrated 
Psychological 
Therapy (IPT) 

MMSE; FAB; 
TMT A/B/B-A; 
ToL; WCST  

YES 

Hwang 
et al., 
2017 
(11) 

Daegu 
(South 
Corea) 

12 EG 
12 CG; 
RCT 

MCI, both EG and 
CG 

Traditional 
occupational therapy 
for memory and 
balance ability 

VST; WCT Not 
specifi
ed 

Study Type of intervention Duration Drop out Main results 

Kim et 
al., 2021 
(1) 

VR cognitive training program: 
train memory, attention and executive 
functions. Supermarket scenario.. 
 
 
 

50–60 min; 
2 times a 
week for 
4 weeks 

EG 9/31 
(29%); CG 
3/25 (12%) 

No statistically significant 
differences between 
groups after intervention  

Kang et 
al., 2021 
(2) 

VR cognitive training: train multi domain 
cognitive (attention, executive function 
and memory, working memory; 
mathematical calculations, visuospatial 
function,verbal memory, visual memory, 
processing speed and working memory). 
Multiple games. 

20-30 min; 
2 times a 
week for 4 
weeks 

EG 2/25 
(8%); 
CG 2/20 
(10%) 

Statistically significant 
difference between groups 
in improving quality of 
life (QoLAD), attention, 
memory and executive 
function (DST; SVLT; 
TMT:SCWT) 

Zając-
Lampar
ska et 
al., 2019 
(3) 

VR-based cognitive training: divided in  
four modules (attention, memory, 
language, and visuospatial processing). 
The storyline of each module 
scenario consists of tasks inspired by 
daily life. Each module has three 
difficulty levels. GRADYS game. 

45-60 min; 
2 times a 
week for 4 
weeks 
 

ES 48/75 
(64%); 
CG 3/75 
(4%) 

Statistically significant 
only for the control group 
in improving cognitive 
function  

Maeng 
et al. 
2020 (4) 

VR-based cognitive therapy program: 
train multi domain cognitive (memory, 
attention and executive function). In each 
session, items were evenly and randomly 
selected. There were four levels of 

50-60 min; 
2 times a 
week for 
4 weeks 

EG 7/31 
(22%); CG 
2/25 (8%) 

Statistically significant 
difference between groups 
in improving depressive 
symptoms (GDS), 
memory, language and 
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difficulty from level 1 (four items to buy) 
to level 4 (seven items to buy); 
participants chose the difficulty level 
according to their performance in each 
session. Supermarket scenario. 

executive function 
(CERED) 

Liao et 
al., 2019 
(5) 

VR based Physical and Cognitive 
training: Physical tasks: simplified 24-
form Yang-style Tai Chi, resistance 
exercise, aerobic exercise, other 
functional VR daily activities; Cognitive 
tasks: IADL based scenarios involving 
orientation, working memory, attention, 
planning and task switching 

60 min; 
3times per 
week for 12 
weeks 

EG 3/21 
(14,28%); 
CG 5/21 
(23,81%) 

No statistically significant 
differences between 
groups after intervention 
cognitive function like 
executive function (TMT) 

Kwan et 
al., 2021 
(6) 

VR simultaneous motor-cognitive 
training: Cognitive tasks: 8 tasks in 
ecological virtual scenarios involving 
visuospatial, calculation, memory, 
reaction time and attention; 2 difficulty 
levels. Motor training: traveling through 
the virtual world cycling on the ergometer 

30 min;  
2 times a 
week for 8 
weeks 

EG 1/9 
(11,11%); 
CG 2/8 
(25%) 

No statistically significant 
differences between 
groups after intervention. 
Positive change in global 
cognition in the 
experimental group 
(MOCA) 

Park et 
al., 2020 
(7) 

VR cognitive tasks: 6 cognitive games  
that involved attention, perceptual space 
skills, numerical ability, perceptivity, 
logical ability and memory; different 
level difficulty (i.e., high, middle or low) 

30 min;  
2 times a 
week for 12 
weeks 

NO DROP 
OUT  

No statistically significant 
differences between 
groups after intervention 

Thapa et 
al., 2020 
(8) 

VR program: four series of games to aid 
different cognitive functions: memory, 
attention and processing speed. 
EG was also involved in an educational 
program on general health care 

100 min; 
3 times per 
week for 8 
weeks 

EG 1/34 
(2,94%); 
CG 1/34 
(2,94%). 

Statistically significant 
differences between 
groups in improving 
executive function (TMT; 
DSST) 

Liao et 
al., 2020 
(9) 

VR-based physical and cognitive training: 
-physical exercises included simplified 
24-form Yang-style tai chi, resistance 
exercises, aerobic exercises and 
functionally oriented tasks (Kinect 
system, developed by Tano and Long-
Good);  
-cognitive training included IADL 
activities (VIVE system, developed by 
the HTC company) 

60 min (40 
min of VR 
Cognitive 
training; 20 
min of VR 
physical 
training);  
3 times a 
week for 12 
weeks  

EG 3/21 
(14,28%); 
CG 5/21 
(23,8%) 

Statistically significant 
differences between 
groups in improving daily 
functioning (IADL) 

La 
Paglia 
et al., 
2016 
(10) 

VR attention training: hierarchical 
sequences of tasks; settled in 3 ecological 
virtual environment, Park (sustained 
attention task), Valley (selective attention 
task), Beach (selective and divided 
attention task) 

90 min;  
1 time a 
week for 10 
weeks   

Not 
specified 

No statistically significant 
differences between 
groups after intervention. 
Positive change in global 
cognition (MMSE) and 
attention (TMT) in the 
experimental group  

Hwang 
et al., 
2017 
(11) 

Not specified 30 min; 
5 times a 
week for 4 
weeks 

Not 
specified 

Statistically significant 
differences between 
groups in improving 
memory (VST) 

Table 2. Synthesis of the characteristics of the included studies 

 

Assessment of the risk of bias 

Studies suffered from some bias in several key aspects of study design. In particular, 

quite never the statistical power was enough to detect the expected differences or assure 

replication of the study; randomization was often poor; problems were detected in the 
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percentage of dropouts at the end of the study and in the adherence to the treatment of 

participants. Overall, studies with a low risk of bias were about 25% of the total, all 

others were rated with some concerns of bias or of low quality (Fig. 2). 

 

Fig. 2 Risk of bias summary plot according to the National Institutes of Health Quality Assessment of Controlled  

 

Intervention Studies. Quality assessment of the included studies on cognitive 

remediation through fully immersive virtual reality in adults with psychosocial 

disabilities. 

Synthesis of the Meta-Analysis 

Five main outcomes were reconstructed by the studies: executive functions, measured 

with COWAT Test, Stroop Test, TMT, C-PRAXIS, SDST, EXIT-25; attention, 

measured with Digit Span Test, TMT, WCT; memory, measured with SVLT, WLM, 

Digit Span, CVVLT, VST; language, measured with K-BNT, VF, WFL, CVVLT; 

global cognition, measured with MOCA, MMSE, CERAD. The measures were assigned 

how declared the authors in the studies. Table 3 summarizes the results of the meta-

analysis, which is further detailed hereafter. 

Results of meta-analysis Trim-and-Fill 
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Outcome K N Model Hedges’g 95% CI z p Q p I2 k 
added 

New 
estimat

e 

95% CI p 

Executive 
functions 

6 252 FE 
RE 

-0.13 
-0.15 

-0.34 
-0.49 

0.07 
0.18 

-1.30 
-1.19 

0.19 
0.29 

7.73 0.1
7 

35
% 

 
1 

 
-0.11 

 
-0.37 

 
0.14 

 
0.40 

Attention  6 242 FE 
RE 

-0.15 
-0.15 

-0.34 
-0.32 

0.04 
0.02 

-1.53 
-2.24 

0.12 
0.07 

2.33 0.8
0 

0%  
0 

    

Memory  5 176 FE 
RE 

0.45 
0.45 

0.21 
0.18 

0.69 
0.73 

3.71 
4.63 

0.0002 
0.001 

2.58 0.6
3 

0%  
0 

    

Language  4 152 FE 
RE 

0.46 
0.48 

0.20 
-0.13 

0.71 
1.09 

3.52 
2.51 

0.0004 
0.087 

5.80 0.1
2 

48
% 

 
0 

    

Global 
cognition 

5 183 FE 
RE 

0.36 
0.41 

0.14 
-0.11 

0.57 
0.94 

3.28 
2.17 

0.0011 
0.096 

11.02 0.0
3 

64
% 

 
1 

 
0.41 

 
-0.11 

 
0.94 

 
0.10 

Table 3. Effects of fully immersive virtual reality for cognitive remediation in people with Mild Cognitive 

Impairment. 

FE = Fixed-effects model; RE = Random-effects model. 
 

 

Executive functions 

Treatment did not improve executive functions (Figure 2). No outlier was detected 

based on the radial plot, and just one study was added by the Trim-and-Fill procedure, 

with no impact on the estimated effect (Table 2 and Figure A2). Cochran's Q test did 

not detect heterogeneity, however, heterogeneity was estimated negligible to moderate 

based on I2 (95%CI = 0% to 74%).  

 

Fig. 2 Executive Function 
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Fig_A2_EX 

Attention 

Treatment did not improve attention (Figure 3). No outlier was detected based on the 

radial plot and no study was added by the Trim-and-Fill procedure (Table 2 and Figure 

A3). Cochran's Q test did not detect heterogeneity, however, heterogeneity was 

estimated negligible to moderate based on I2 (95%CI = 0% to 74%). 

 

Fig. 3 Attention 
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Fig_A3_ATT 

Memory 

Treatment improved memory in both the fixed-effects and the random-effects model 

(Figure 4). 

Effect size ranged from small to moderate. No outlier was detected based on the radial 

plot and no study was added by the Trim-and-Fill procedure (Table 2 and Figure A4).  

Cochran's Q test did not detect heterogeneity, however, heterogeneity was estimated 

negligible to substantial based on I2 (95%CI = 0% to 79%). 

 

Fig. 4 Memory 
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Fig_A4_MEM 

Language 

Treatment improved language according to the results of the fixed-effects model but not 

based on the random-effects model (Figure 5). 

No outlier was detected based on the radial plot and no study was added by the Trim-

and-Fill procedure (Table 2 and Figure A5). Cochran's Q test did not detect 

heterogeneity, however, heterogeneity based on I2 was moderate (48%), ranging from 

negligible to substantial (95%CI = 0% to 83%). 

 

Fig. 5 Language 
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Fig_A5_LANG 

Global cognition 

For global cognition, too, treatment resulted effective according to the results of the 

fixed-effects model but not based on the random-effects model (Figure 6). 

No outlier was detected based on the radial plot, and just one study was added by the 

Trim-and-Fill procedure, with no relevant impact on the estimated effect (Table 2 and 

Figure A6). 

Cochran's Q test detected heterogeneity (Q = 11.02; df = 4; p = 0.03), and heterogeneity 

based on I2 was moderate (64%), ranging from negligible to substantial (95%CI = 4% 

to 86%). 

 

Fig. 6 Global Cognition 
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Fig_A6_GLOBAL COGNITION 

 

Discussion 

The present study, in our knowledge, is the first meta-analysis about the use of fully 

immersive VR-CR program for people with psycho-social disabilities. The systematic 

review suggested that VR has a positive impact on cognitive and functional outcomes in 

people with mental disorders and neurodegenerative disorders. The studies included in 

the systematic review involved people with MCI, one Mild Dementia and one 

Schizophrenic Disorders, in general there were fewer studies with fully immersive VR-

CR program that involved people with different mental disorders not eligible.  The 

studies reported a statistically significant difference between groups in cognitive 

functions (attention, memory, executive function, languages and global cognition) 

[Kang et al., 2021; Moeng et al., 2021; Liao et al., 2019; Thapa et al., 2020; Hwang et 

al., 2017], in daily functioning [Liao et al., 2020], in depressive symptoms outcome 

[Moeng et al., 2021], and in quality of life [Kang et al., 2021]. Compared with the 

previously systematic review and meta-analysis that used traditional CR methods and 

not fully immersive VR [Tulliani et al., 2022; Simon et al., 2012] our suggested not 
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only a cognitive functions improvement but also a general clinical improvement. The 

meta-analysis involved only people with MCI showed a positive effect in clinical 

cognitive outcomes specifically to memory, language and global cognition. It was not 

possible analyzed other general clinical outcomes due to their heterogeneity. In our 

study also we scope the gap between effectiveness on clinical outcomes and the 

methods used in CR program with fully immersive VR. Mainly, a higher weekly 

frequency with long term duration, an ecological scenario and multiple cognitive tasks 

trained are associated with a better clinical outcome, but often the instrument it is not 

clearly described. With short-term intervention the positive impact is related only to 

memory outcomes, with long-term interventions is related to different cognitive 

outcomes. The majority of the studies did not specify the framework for the 

development intervention that is the explanation of the coherence between the 

hypothesis/outcomes/methods and the games used in the VR program and the cognitive 

domains trained. In line with other review [Jahn et al., 2021; Riva et al., 2020; Qian et 

al., 2020] the results of these review showed a poor quality of the studies for instance, 

in terms of sample size and risk of bias, there are a large variability of the used methods 

like frequency and the type of cognitive tasks trained. In add on this study included only 

fully immersive VR, the precedent review included a range from not immersive to fully 

immersive.  

Implication for research and clinics 

Actually, it is necessary more RCT that study the effectiveness of fully immersive VR-

CR program for people with different psycho-social disabilities; a better methodological 

quality; more details about the negative effect of the use of VR; and also more details 

for the reference framework for the development of a complex intervention. In 

particular the studies should better explain the hypothesis/outcomes/methods (for each 
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session) and coherence with the games used and cognitive domains for the repeatability 

of the intervention. Understanding effectiveness in relation to the methods used is an 

important aspect to create in the future a golden standard method of fully immersive 

VR-CR program for mental health rehabilitation. And a robust framework for the 

development of the intervention it is necessary in order to achieve rehabilitative goal as 

first the generalization in the daily life of the performed tasks and also to the 

reproducibility of the intervention in the clinical services. 

Strengths and limitations  

This study used a comprehensive search strategy that made possible the inclusion of 

several studies on CR in fully immersive VR. However, many studies had poor quality. 

In particular, the dropout rate is not often specified and there is a risk of bias for the 

statistical and sample power. More studies with adequate quality and including different 

clinical applications in different populations rather than only MCI, are needed.  
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3. The Research Project 

3.1. Background and aims 

To date, the methodological quality of preliminary evidence is poor [Jahn et al., 

2021; Riva, Cavedoni & Stramba-Badiale 2020; Qian, McDonough & Gao 2020]. To our 

knowledge, no studies on the use of fully immersive VR as a CR intervention aiming to 

improve the cognitive and personal and social functioning processes of people with 

bipolar disorder, are available. Our hypothesis is that a fully immersive VR-based CR 

intervention could be feasible and clinically effective in people that have experienced BD. 

Primary aim is to assess the feasibility of a confirmatory trial to evaluate the 

effectiveness of the use of a VR tool for a CR intervention for the treatment of cognitive 

deficits in people with bipolar disorder. 

Secondary aim is to evaluate a preliminary effectiveness in terms of intervention’s 

safety, participants’ satisfaction, and clinical outcomes.  

 

3.2. Methods 

3.2.1. Study Design 

This study is a randomized-controlled (two-arm) cross-over clinical feasibility trial. 

This study follows the reporting guidelines according to the CONSORT extension for 

feasibility studies [Eldridge et al., 2016]. After the experimental group (A) received the 

VR-based CR intervention and the control group (B) received conventional treatment for 

three months, group A underwent a one-month washout period, which was followed by a 

phase of conventional treatment, whereas group B received the VR-based CR intervention 

and became the experimental group.  
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50 people were randomized to assess the feasibility outcome, evaluating 

recruitment and retention rates. To date, an effective methodology in terms of sample size 

cannot be established yet, as the evidence in this field of research is limited [Ott et al., 

2021; Bellani et al., 2019]. Therefore, the aim of this study is to verify the effectiveness 

of the use of a VR tool for a CR intervention for the treatment of cognitive deficits in 

people with bipolar disorder. 

3.2.2. Participants, randomization, blinding and ethical aspects 

This trial’s target population included people with bipolar disorder recruited at the 

Consultation and Psychosomatic Psychiatry Center of the University Hospital of Cagliari 

(San Giovanni di Dio Civil Hospital), who met the following inclusion criteria: 1) age 

ranging from 18 to 75; 2) diagnosis of bipolar disorder according to DSM-IV [American 

Psychiatric Association, 2000]; 3) both sexes. The participants that met these inclusion 

criteria or their guardians were provided with an informed consent and signed it before 

the intervention started. Subjects that did not meet the inclusion criteria, or that were in 

manic/depressive phases, or had a diagnosis of epilepsy or serious eye diseases, were 

excluded due to the risk associated with the excessive stimulation of virtual reality.  

Eligible participants were randomized into two groups. The experimental group 

received VR based CR program and. The control group consisted of patients put on a 

waiting list that received conventional treatment, consisting of a psychiatric consultation 

with or without psychotherapy. The random allocation sequence was generated using a 

computer-generated randomization list at the University of Cagliari. Randomization was 

carried out by a biometrician who was not aware of the participants’ identities and was 

not involved neither in the assessment nor in the analysis process.  
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Neither the participants nor the mental health workers of the project could be 

blinded due to the nature of the intervention.  

This study is registered on ClinicalTrials.gov (NCT05070065). The study was 

conducted in accordance with ethical principles of the Declaration of Helsinki [W 

Medical Association, 2013]. Before inclusion, written informed consent was obtained 

from all patients (or, alternatively) by their guardians. This protocol was approved by the 

Local Independent Ethics Committee with the number Prot. PG/2020/21681. 

Comprehensive information about the nature and purpose of the study was provided 

before participants accepted to participate. Participants were also provided with 

information about the possibility of interrupting the program at any time. The contact 

details of the coordinators were made available to participants who wished to have more 

information on the study. Subjects enrolled in the study were given information about 

data protection and privacy law. The data of the study was entered in a database to 

maintain confidentiality in accordance with local laws on Data Protection [Gazzetta 

Ufficiale, 2003; Reg UE, 2016]. An operator of the Psychiatry Center associated an 

alphanumeric code to the name before delivering the database to those involved in 

statistical analysis. The list of correspondences between individual names and 

alphanumeric code will remain in the exclusive availability of the guarantor (Psychiatry 

Center). This procedure will guarantee the complete anonymization of the data. 

3.2.3. Technology device and intervention  

The experimental group was involved in a fully immersive VR-based CR, recovery-

oriented program. We used the “CEREBRUM” software, one of the most recent VR-

implemented CR tools in psychiatric rehabilitation, conceived and designed by 

"PRoMIND - Services for mental health Srls" (Rome) in association with "IDEGO - 
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Virtual Psychology" (Rome). CEREBRUM is a fully immersive Virtual Reality software, 

created by clinicians and experts specialized in cognitive rehabilitation (psychiatric 

rehabilitation technicians and psychologists). It is compatible with the Oculus Go virtual 

reality viewer, a CE-marked device. The CEREBRUM App, which allows users to 

immerse themselves in virtual scenarios that simulate everyday reality (home and urban 

scenarios). Characteristics of the device: stereoscopic video production via GoPro Fusion 

camera 18 MP, 30 FPS; stereoscopic video made with 3K resolution mode and 60 FPS 

refresh rate; spherical photos taken with the 18 megapixel mode and 360 pixels of field 

of view; realization of software structure and user interface through Graphic Engine in 

real time, Unity 3D; logic programming in C; compatible with Stand Alone Virtual 

Reality Headset, Oculus Go; download via Store Oculus and activated by purchase of 

activation keys. 
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Offers 52 exercises of varying difficulty: 22 exercises are part of the Memory and 

Learning Module, 10 exercises are part of the Cognitive Estimates Module and 20 

exercises are part of the Attention and Working Memory Module. During the VR 

exposure, while exploring the 360° scenario, the participants, who could not directly 

interact with the virtual environments, answered the health worker’s questions. The 

increasing degrees of difficulty allowed the clinician to adapt the intervention to the 
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participants’ functional diagnosis and to their residual abilities, creating a stimulating 

learning context in which the exercises were neither too easy nor too difficult.  

 

The intervention consisted of 24 sessions of 45 minutes, divided into 2 sessions per 

week over 3 months. Each session was structured as follows: ➢Reception, 

psychoeducation and orientation to the tool; ➢Exercise psychoeducation; 

➢Psychoeducation to the function to be learned during the exercise; ➢Generalization 

phase, in which the function and its importance were explained in the participants' life 

context (bio-psycho-socio-cultural approach based on cognition); ➢Execution of the 

exercise in VR with positive and corrective feedback; ➢Post-exercise comment; 

➢Second exercise that used the same method mentioned above (the maximum duration 

of the exposure to Virtual Reality was 15-20 minutes); ➢Final comment; ➢Homework, 

intended as practical suggestions to be implemented by the patients in their daily life. 

Sessions included an Attention and Working Memory exercise plus one Memory / 

Learning exercise or one Cognitive Estimation exercise. In some sessions, depending on 

the participant, the session and the operator's assessment, an extra exercise of any type 

could also be done 

A multidisciplinary team (psychiatric rehabilitation technicians, psychologists, and 

a psychiatrist) was involved in the intervention. The methods used to structure the 

sessions were replicable and allowed to promote a human-centered approach [Gagnon et 

al., 2021], to accomplish cognitive outcomes and improvements in clinical and personal 

functioning, and to achieve the generalization of the skills trained according to the new 

framework for developing complex intervention [Skivington et al., 2021], thanks to the 
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coherence with the theorical background in terms of health needs, the type of intervention 

and the real health outcomes.  

3.2.4. Outcomes 

The primary outcome was measured as the proportion of patients recruited among 

those considered eligible and as the proportion of patients completing the trial 

intervention among those included.  

Secondary outcomes included: 1) the intervention’s safety (number of adverse 

events and severe adverse events); 2) Patients’ satisfaction;3) Clinical Effectiveness in 

improving cognitive process, personal and social functioning, levels of perceived anxiety, 

quality of life, emotional awareness and psychopathological symptoms, thanks to a 

person-centered and recovery-oriented rehabilitation intervention [Saxena, Funk & 

Chisholm 2013], in which the participants could enhance their skills and obtain a global 

improvement in their health and well-being. 

3.2.5. Data Collection 

After the patients were screened and enrolled at the Consultation and 

Psychosomatic Psychiatry Center of the University Hospital of Cagliari (San Giovanni di 

Dio Civil Hospital), a personal data sheet was created to collect data. The secondary 

outcomes were evaluated through a self-report questionnaire for the assessment of the 

presence of possible side effects and patients’ satisfaction (Appendix 1), whereas the 

indicators of the remaining secondary outcomes were evaluated through a standardized 

evaluation tool validated in Italian and used in psycho-social research. In order to prevent 

learning effects, we administered different versions of the assessments for retests. 

Participants were assessed before the treatment, after the end of the intervention and 6 
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and 12 months after the end of the intervention by the same evaluators who were blinded 

to the groups that they had been assigned to. 

The cognitive evaluation was performed using the Rey Figure Test to evaluate the 

visuospatial function (Appendix 2) [Cafarra et al., 2002 (1)], the Matrix test (Appendix 

3) [Spinner & Tognoni, 1987], the Rey's Words Test Immediate recall (Appendix 4) 

[Carlesimo et al., 2002; Caltagirone et al., 1995], the Forward Digit Span (Appendix 5) 

[Orsini et al., 1987; Bisiacchi et al., 2003] and the Trail Making Test part A (Appendix 

6) [Giovagnoli et al., 1996] to evaluate the attention function; the Rey's Words Test 

Delayed recall (Appendix 4) [Carlesimo et al., 2002; Caltagirone et al., 1995], the 

Backward Digit Span (Appendix 5) [Orsini et al., 1987; Bisiacchi et al., 2003] and the 

Test of the Tale (Appendix 7) [Novelli et al., 1986 (1); Carlesimo et al., 2002] to evaluate 

the memory function; the Phonological and Semantic Verbal Fluency Test in the two 

versions (Appendix 8) [Caltagirone et al., 1995; Novelli et al., 1986 (2)] to evaluate the 

language function; and the Digital Symbol Substitution Test (Appendix 9) [Amodio et 

al., 2002; Amodio et al., 2008], the Trail Making Test part B (Appendix 6) [Giovagnoli 

et al., 1996], the Stroop Test (Appendix 10) [Cafarra et al., 2002 (2)], the Frontal 

Assessment Battery - FAB (Appendix 11) [Dubois et al., 2000] and the test of Cognitive 

Estimates (CET) in the two versions (Appendix 12) [Scarpina et al., 2015; Della Sala et 

al., 2003] to evaluate the executive function. All the instruments are validated in Italian 

and were used for the research. 

The general clinical evaluation was performed using: 1) the SF-12, Short Form 

Health Survey with 12 items (Appendix 13) [Ware, Koninski & Keller 1996], a self-

administered scale which investigates the following dimensions of quality of life and 

well-being: vitality, physical function, physical pain, perception of general health, mental 

health, physical and emotional health, work functioning and social role; 2) the TAS-20 
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Toronto Alexithymia Scale (Appendix 14) [Bagby, Parker & Taylor 1994], a self-

administered scale that evaluates the level of emotional awareness; 3) the Self-Rating 

Scale (SAS), a self-administered scale (Appendix 15) [Zung, 1971] that evaluates 

perceived anxiety levels regardless of diagnosis; 4) the Patient Health Questionnaire - 

PHQ-9, a self-administered scale (Appendix 16) [Rizzo et al., 2000], which evaluates 

depressive symptoms; 5) the Health of The Nation Outcome Scale - HoNOS (Appendix 

17) [Wing et al., 1998], that evaluates general, personal and social functioning and clinical 

performance; 6) the Italian validated version of the Biological Rhythms Interview of 

Assessment in Neuropsychiatry - BRIAN (Appendix 18) [Moro et al., 2014], an interview 

consisting of 18 items that investigates 4 main areas related to the dysregulation of 

circadian rhythms (sleep, activity, social rhythms and nutrition).  

The sample variables included gender and age; marital status; educational 

qualification; previous and current employment status; past and current organic physical 

pathologies; previous and current mental health diagnosis; and drugs in use. 

3.2.6. Data Analysis 

The statistical data were analyzed using the software SPSS (version 21). 

Frequencies (percentages) or mean±standard deviation were used for descriptive 

statistics about sociodemographic variables such as “sex” and “age”, as well as about 

the level of satisfaction with the experimental intervention and the occurrence of side 

effects. Chi square test and one-way ANOVA were used to test the homogeneity 

between experimental and control groups regarding “sex” and “age” distributions.  

A series of repeated-measure ANOVA was performed, one for each of the outcomes 

considered, to compare means between the intervention and non-intervention groups 

over time (pre- and post-intervention), with Bonferroni’s correction. The normality 
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assumption of the dependent variables was tested as sphericity (i.e.: variances of the 

differences between all combinations of related groups must be equal), with Mauchly’s 

test.  
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4. Results 

119 people with psycho-social disabilities treated at the Psychosomatic Psychiatry 

Center of the University Hospital of Cagliari (San Giovanni di Dio Civil Hospital) were 

contacted. 62 people were enrolled and 12 were excluded after evaluation, as 3 of them 

did not meet the inclusion criteria and 9 declined to participate. 50 participants were 

randomized (Figure 1): 25 of them were assigned to group A and received the intervention 

first; the remaining 25 participants were assigned to the control group (group B) and were 

initially put on a waiting list. They later crossed over and received the experimental 

intervention. Thanks to the cross-over method, we could include 50 people in the 

experimental group, and 25 subjects in the control group. The participants that did not 

complete at least 50% of the sessions were considered dropouts. Out of the 25 participants 

of the group A, 18 completed all the sessions and 7 dropped out, due to work 

commitments interfering with the schedule of the interventions or to the long distance 

from their residence and our Psychiatry Center, where patients from different parts of the 

Sardinia Region are treated. Out of the 25 participants of the group B, 21 completed all 

the sessions after the cross-over and 4 dropped out for the same reasons that led the 

participants of the group A to drop out. No one dropped out while on the waiting list. 

Overall, at the end of the intervention, the experimental group sample and the control 

group (waiting list) consisted of 39 and 25 participants respectively (Figure 1). The 

analysis of the primary outcome revealed that, in terms of acceptability and tolerability, 

around 20% of subjects dropped out and less than 45% of the people that were contacted 

did not respond or refused to participate in this randomized clinical trial. As regards the 

secondary outcomes, we evaluated the occurrence of side effects after the VR exposure 
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and the satisfaction with the intervention through a Likert scale (ad hoc questionnaire) 

from 1 (low satisfaction) to 5 (excellent satisfaction).  

 

Figure 1. CONSORT flow diagram extension for feasibility study. 

 
 
48.7% of the participants of the experimental group (19/39) considered the intervention 

excellent in terms of experience, whereas 28.2% and 23.1% considered it great and good 

respectively (Table 1).  

 

 

 

 

 

Table 1. Frequencies of Satisfaction 
        

Levels Counts % of 
Total 

Cumulative 
% 

3 Good  9  23.1 %  23.1 %  

4 Great  11  28.2 %  51.3 %  

5 
Excellent 

 19  48.7 %  100.0 %  
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In terms of side effects during the first fully immersive VR exposure session, 76.9% 

(30/39) of participants did not report any side effects. The remaining 23.1% reported the 

following side effects: emptiness/disorientation, nausea/feeling of emptiness, headache, 

disorientation, dizziness, tremors/nausea/blurred vision/dizziness, nausea, vertigo and 

sense of unreality (Table 2). At the end of the intervention, 87.2% of participants did not 

report any side effects. As showed in Table 3, the remaining 12.8% reported the following 

side effects: nausea (two participants), daze (two participants) and a feeling of 

emptiness/unreality (one participant). In general, most participants did not experience any 

side effects and the side effects that were reported were not severe. 

Table 2. Frequencies of Side_Effects_T0 
        

Levels Coun
ts 

% of 
Total 

Cumulati
ve % 

NO  30  76.9 
% 

 76.9 %  

Feeling of Emptiness - 
Disorientation 

 1  2.6 %  79.5 %  

Nausea, Feeling of 
Emptiness 

 1  2.6 %  82.1 %  

Headache  1  2.6 %  84.6 %  

Disorientation  1  2.6 %  87.2 %  

Dizziness  1  2.6 %  89.7 %  

Tremors, Nausea, Blurred 
Vision, Dizziness 

 1  2.6 %  92.3 %  

Dizziness  1  2.6 %  94.9 %  

Vertigo  1  2.6 %  97.4 %  

Sense of Unreality  1  2.6 %  100.0 %  

 

Table 3. Frequencies of Side Effects T1 
        

Levels Counts % of 
Total 

Cumulative 
% 

NO  34  87.2 %  87.2 %  
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As a secondary outcome, we also evaluated the cognitive and the general clinical 

functioning impairment of the experimental group that received the fully immersive VR-

based CR intervention and compared it with that of the control group that received 

conventional treatment. Both groups were balanced for sex and age (Table 4). Statistically 

significant differences between the experimental and the control group emerged after the 

intervention both in terms of the cognitive outcome and the general clinical functioning 

outcome. In general, all cognitive domains improved after the VR-based CR intervention 

(Table 5).  

Table 4. Baseline demographic characteristics  

 
GROUP EXP 

CONTR  
 EXP  CONTR  TOT 

SEX  
F - N 
(%) 32 (64) 18 (72) 

50 
(66,7) 

 
M - N 
(%) 18 (36) 7 (28) 

25 
(33,3) 

AGE N 50 25 75 

 
Mean ± 
SD 

47,76 ± 
13,34 

46,16 ± 
13,63 

47,23 ± 
13,37 

 
 
Table 5. Cognitive Test-Descriptive Analysis (Mean and Standard Deviation) 

  
  

VR/CR GROUP 
(N=39) 

CONTROL 
GROUP (N=25) 

PRE POST PRE POST 
Fig. Rey Immediate 
(Vis.Sp.) 

28,74 ± 
8,43 

30,92 ± 
6,68 

28,16 ± 
10,20 

28,12 ± 
8,65 

Matrix (Attent.) 
1,95 ± 
1,38 

2,38 ± 
1,46 

2,52 ± 
1,53 

2,16± 
1,34 

Digit Span Forward 
(Attent.) 

2,77 ± 
1,53 

2,74 ± 
1,48 

2,84 ± 
1,62 

2,88 ± 
1,48 

Rey's Words 
Immediate (Attent.) 

2,33 ± 
1,57 

2,95 ± 
1,52 

2,52 ± 
1,55 

1,40 ± 
1,56 

Nausea  2  5.1 %  92.3 %  

Daze  2  5.1 %  97.4 %  

Feeling of 
Emptiness Unreality 1  2.6 %  100.0 %  
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TMT-A (Attent.) 
2,87 ± 
1,28 

3.03 ± 
1,42 

2,64 ± 
1,44 

2,96 ± 
1,17 

Ray's Words Delayed 
(Memory) 

2,15 ± 
1,31 

2,77 ± 
1,54 

2,68 ± 
1,31 

2,20 ± 
1,58 

Digit Span Backward 
(Memory) 

1,92 ± 
1,62 

2,23 ± 
1,64 

1,84 ± 
1,70 

2,36 ± 
1,68 

Test Of Tale 
(Memory) 

2,13 ± 
1,39 

2,72 ± 
1,14 

1,84 ± 
1,34 

2,28 ± 
1,34 

Verbal Phonological 
Test (Leng.) 

2,64 ± 
1,47 

3,08 ± 
1,26 

2,64 ± 
1,57 

2,84 ± 
1,31 

Verbal Semantic Test 
(Leng.) 

2,62 ± 
1,35 

3,23 ± 
1,13 

2,72 ± 
1,51 

2,72 ± 
1,37 

Substit. Digit Symbol 
(Ex. Fun.) 

36,36 ± 
14,67 

39,04 ± 
12,11 

37,75 ± 
12,19 

39,04 ± 
12,92 

TMT-B (Ex. Fun.) 
2,90 ± 
1,35 

3,05 ± 
1,19 

2,56 ± 
1,32 

2,80 ± 
1,38 

Stroop Test Time (Ex. 
Fun.) 

2,62 ± 
1,54 

3,03 ± 
1,42 

2,40 ± 
1,68 

2,44 ± 
1,55 

FAB (Ex. Fun.)  
15,08 ± 
3,12 

15,72 ± 
2,60 

14,64 ± 
2,92 

15,08 ± 
3,61 

Cognitive Estimation 
Test (Ex. Fun.) 

1,95 ± 
1,46 

2,77 ± 
1,15 

2,60 ± 
1,19 

2,16 ± 
1,46 

 
Specifically, we found a statistically significant change after the VR-based CR 

intervention in the experimental group compared to the control group (Table 6) in terms 

of attention (Matrix, p<0.002; Rey’s Words immediate recall, p<0.019), memory (Rey’s 

Words delayed recall, p<0.003), verbal function (Verbal Semantic Test, p< 0.010), and 

executive function (CET, p<0.003).  

Table 6. Cognitive Test-Repeated Measures ANOVA Analysis 

  
  

TIME GROUP 
TIME X 
GROUP 

F(df) p F(df) p F(df) p 
Fig. Rey Immediate 
(Vis.Sp.) 

10.755 
(1,62) 0.002* 

1.942 
(1,62) 0.168 

0.297 
(1,62) 0.588 

Matrix (Attent.) 
0.098 
(1,62) 0.755 

0.252 
(1,62) 0.617 

10.810 
(1,62) 0.002* 

Digit Span Forward 
(Attent.) 

0.002 
(1,62) 0.968 

0.090 
(1,62) 0.765 

0.035 
(1,62) 0.853 

Rey's Words 
Immediate (Attent.) 

2.638 
(1,62) 0.109 

0.239 
(1,62) 0.627 

5.813 
(1,62) 0.019* 

TMT-A (Attent.) 
3.287 
(1,62) 0.075 

0.220 
(1,62) 0.527 

0.006 
(1,62) 0.527 

Ray's Words 
Delayed (Memory) 

0.143 
(1,62) 0.707 

0.004 
(1,62) 0.950 

9.330 
(1,62) 0.003* 
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Digit Span 
Backward (Memory) 

4.739 
(1,62) 0.033 

0.004 
(1,62) 0.952 

0.312 
(1,62) 0.579 

Test Of Tale 
(Memory) 

8.374 
(1,62) 0.005* 

1.651 
(1,62) 0.204 

0.177 
(1,62) 0.675 

Verbal Phonological 
Test (Leng.) 

8.026 
(1,62) 0.006* 

0.121 
(1,62) 0.729 

1.104 
(1,62) 0.297 

Verbal Semantic 
Test (Leng.) 

6.982 
(1,62) 0.010* 

0.404 
(1,62) 0.527 

6.982 
(1,62) 0.010* 

Substit. Digit 
Symbol (Ex. Fun.) 

1.084 
(1,62) 0.302 

0.109 
(1,62) 0.743 

0.055 
(1,62) 0.815 

TMT-B (Ex. Fun.) 
2.732 
(1,62) 0.103 

0.886 
(1,62) 0.350 

0.131 
(1,62) 0.719 

Stroop Test Time 
(Ex. Fun.) 

1.645 
(1,62) 0.204 

1.283 
(1,62) 0.262 

1.112 
(1,62) 0.296 

FAB (Ex. Fun.)  
4.776 
(1,62) 0.033 

0.528 
(1,62) 0.47 

0.165 
(1,62) 0.686 

Cog. Estimation Test 
(Ex. Fun.) 

0.900 
(1,62) 0.346  

0.006 
(1,62) 0.939 

9.880 
(1,62) 0.003* 

 

In general, the other clinical functioning outcomes improved in all the domains that we 

evaluated (Table 7). In particular, after the VR-based CR intervention, we found a 

statistically significant improvement (Table 8) in the depressive symptoms (PHQ-9, 

p<0.30), in the biological rhythms, in the specific sleep wake rhythm, in the social and 

the occupational activity, in nutrition (BRIAN, p<0.029) and in the alexithymia level 

(TAS-20, p<0.007) in the experimental group compared to the control group. 

 
Table 7. Personal and Social functioning Test-Descriptive Analysis (Mean and 
Standard Deviation) 

  
  

VR/CR GROUP 
(N=39) 

CONTROL 
GROUP (N=25) 

PRE POST PRE POST 

TAS-20 
55,00 ± 
14,747 

49,85 ± 
14,982 

52,08 ± 
14,821 

55,76 ± 
16,465 

BRIAN 
49,82 ± 
12,380 

47,23 ± 
11,773 

48,12 ± 
12,551 

50,24 ± 
12,387 

PHQ-9 
13,72 ± 
6,121 

10,82 ± 
6,456 

12,20 ± 
6,265 

11,92 ± 
7,455 

SF-12 
25,95 ± 
8,448 

28,62 ± 
9,193 

28,08 ± 
7,129 

28,48 ± 
8,842 

SAS 
61,05 ± 
17,220 

53,64 ± 
17,609 

56,92 ± 
15,689 

57,96 ± 
16,900 
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HONOS 
9,67 ± 
6,417 

7,38 ± 
6,364 

10,48 ± 
6,771 

8,12 ± 
6,579 

 
Table 8. Personal and Social functioning Test -Repeated Measures ANOVA Analysis  

  
  

TIME GROUP 
TIME X 
GROUP 

F(df) p F(df) p F(df) p 

TAS-20 
0.220 
(1,62) 0.641 

0.177 
(1,62) 0.675 

7.888 
(1,62) 0.007* 

BRIAN 
0.050 
(1,62) 0.824 

0.049 
(1,62) 0.825 

4.498 
(1,62) 0.029* 

PHQ-9 
7.243 
(1,62) 0.009* 

0.018 
(1,62) 0.894 

4.915 
(1,62) 0.030* 

SF-12 
1.318 
(1,62) 0.255 

0.333 
(1,62) 0.566 

0.720 
(1,62) 0.399 

SAS 
1.434 
(1,62) 0.236 

0.001 
(1,62) 0.978 

2.524 
(1,62) 0.117 

HONOS 
8.027 
(1,62) 0.006* 

0.285 
(1,62) 0.595 

0.002 
(1,62) 0.962 
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5. Discussion 

Our study’s hypothesis was that a fully immersive VR-based CR intervention (ecological 

instrument), with a recovery-oriented protocol of intervention, was feasible in the 

treatment of BD and could not only improve cognitive abilities, but also the other social 

and personal outcomes related to the BD-specific health needs. In terms of feasibility 

outcomes, this study showed that a fully immersive VR-based CR intervention for people 

with BD has an excellent acceptability and tolerability (primary outcome), as our 20% 

dropout rate is in line with the average dropout range in psychosocial treatments 

[Abdulatif, Mukhtar & Obayah 2015; Wright et al., 2021; Amico, 2009]. Even the 

percentage (45%) of the people that we contacted and did not respond or refused to 

participate in our randomized clinical trial is in line with the non-response and refusal 

rates for psychosocial treatments [Jenkins & Fallowfield, 2000]. It should also be noted 

that higher dropout rates (around 30%) are usually found in traditional CR interventions 

for people with BD [Tsapekos et al., 2020]. This negative data and uncertain research 

point could be interpreted considering the behavioral characteristics of this disorder. As 

BD is associated with a hyperthymic and exploratory temperament [Carta et al., 2017], 

traditional methods are not actually engaging, particularly in an ecological setting. A 

dropout rate of around 20% is a very important result in the treatment of CI in BD and 

suggests that the implementation of innovative interventions allows the achievement of 

the engagement goal in the treatment of CI, as well as improvements in terms of personal 

and social functioning. The use of the cross-over method is undoubtedly another strength, 

as a crossover study ensures low statistical variance and has the ethical advantage of 

including all randomized participants in the clinical intervention. 
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As regards our secondary outcomes, we found a preliminary effective clinical evidence 

of improved clinical rehabilitation outcomes after a fully immersive VR-based CR 

intervention, specifically in terms of attention, memory, verbal function, executive 

function, depressive symptoms, biological rhythms, specific sleep wake rhythm, social 

and occupational activity, nutrition and in the alexithymia level. Using a person-centered 

method, the VR-based CR intervention is an innovative intervention that allows the 

participants to learn about their personal resources and to develop strategies for their daily 

life, thanks to the generalization of the improved skills through a personal objectives-

focused homework, which contributes to the achievement of a global impact in improving 

their clinical, personal, and social functioning. Despite the poor methodological quality 

of the trials, the implementation of CR interventions with traditional methods (paper and 

pencil and computerized) showed preliminary evidence for people with BD [Tsapekos et 

al., 2020]. The results of our study are consistent with other preliminary studies on the 

effectiveness of the use of traditional CR in the treatment of BD and suggest that it is 

important to implement randomized clinical trials with larger samples to evaluate the 

clinical effectiveness of CR interventions with fully immersive VR and to confirm this 

data.  

Risk and benefits 

The use of fully immersive VR could be associated with different side effects like 

dizziness, nausea, headache, eye fatigue, reduced limb control, reduced postural control, 

reduced sense of presence, and development of inadequate responses to the real world. 

However, important side effects are not expected, as the VR tool has already been used 

in people with psychosocial disabilities without substantial side effects [Garcia-Palacios 

et al., 2002; Klinger et al., 2005]. The benefits of VR in terms of satisfaction and 
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ecological learning and the few side effects satisfy the need to implement an innovative 

rehabilitation approach in mental health. 

Conclusion 

To date there is no evidence of the use of fully immersive VR as a CR intervention tool 

to train all cognitive domains of people with BD, even if cognitive impairment is a core 

component of the social and personal functioning in this disorder. Implementing a 

randomized clinical trial with a reproducible method developed by a multidisciplinary 

team specialized in the specific health needs of BD patients, is an important research goal 

in the field of psychiatric rehabilitation. Additionally, professionals should follow a 

logical framework to develop complex interventions in mental health and ensure that the 

outcomes that are measured are consistent with the skills trained and the functional 

improvement. Mental health is a fundamental resource that allows people to achieve daily 

life goals and exercise their role as citizens of a community [World Health Organization, 

2021]. In line with the digital era and the WHO innovation objective, increasing the use 

of technologies in psychiatric rehabilitation could better respond to health needs. The 

results are preliminary and cannot be considered exhaustive due to the little sample size. 

However, the evidence of efficacy, together with the excellent acceptability of the 

intervention found, are of interest and suggest the need to conduct studies with more 

extensive samples that can confirm this data. 
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Appendix 
Appendix 1: Side effects and satisfaction questionnaire 

 
Appendix 2: Rey Figure Test  

 

Questionario  

Feedback sulla prova di utilizzo di CEREBRUM - Versione 1.0 

Sesso:   M    F 

Età: _____ anni                    Scolarità: ______ anni 

 

1) Può indicarmi la qualità video dell’esperienza? 
 

1 
scarsa 

2 
mediocre 

3 
buona 

4 
ottima 

5 
eccellente 

 

2) Può indicarmi la qualità audio dell’esperienza? 
 

1 
scarsa 

2 
mediocre 

3 
buona 

4 
ottima 

5 
eccellente 

 

3) Può indicarmi l’entità della sensazione di sentirsi dentro e immerso nell’esperienza? 
 

1 
scarsa 

2 
mediocre 

3 
buona 

4 
ottima 

5 
eccellente 

 

4) Può indicarmi quali eventuali effetti indesiderati, quali nausea, senso di irrealtà, senso di vuoto, altro, ha notato 
durante l’esperienza? 

________________________________________________________________________________________ 

 

5) Può indicarmi quali eventuali effetti indesiderati, quali nausea, senso di irrealtà, senso di vuoto, altro, ha notato 
negli istanti successivi all’esperienza? 

________________________________________________________________________________________ 

 
6) Può indicarmi quali emozioni e sensazioni ha provato: 

Prima dell’esperienza: ______________________________________________________________________ 

Durante l’esperienza: _______________________________________________________________________ 

Dopo l’esperienza: _________________________________________________________________________ 

 

7) Può indicarmi l’entità del gradimento globale dell’esperienza? 
 

1 
scarsa 

2 
mediocre 

3 
buona 

4 
ottima 

5 
eccellente 

 

8) Può indicarmi l’entità dell’interesse e dell’importanza che avrebbe utilizzare CEREBRUM in terapia? 
 

1 
scarsa 

2 
mediocre 

3 
buona 

4 
ottima 

5 
eccellente 
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Appendix 3: Matrix test 
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Appendix 4: Rey’s Words Test 

 
 

Test di Parole di Rey 
(Test di Rey, 1958) 

  
PAROLE M B T RIP 2 RIP 3 RIP 4 RIP 5 MLT (dopo 15') RICON 
BRODO        
VIOLINO        
CAMPAGNA        
CORNICE        
LIRA        
PARETE        
BASTONE        
PALAZZO        
NOTTE        
FRECCIA        
LAGO        
FIAMMIFERO        
ISOLA        
TEMPO        
BARCA        
N° PAROLE        

         Intrusioni 
 

         
 

 
Punteggio a breve termine: ......./15 
Punteggio a Lungo termine: ......./15 
Intrusioni: ...... 

Test di Riconoscimento (dopo 15 minuti) 
N° Item Risp. N° Item Risp. N° Item Risp. N° Item Risp. 
1 VAGONE  13 COLORE  25 CORNICE X 37 CINTURA  
2 VIOLINO X 14 LAGO X 26 TENDA  38 CAMINO  
3 UOMO  15 NOTTE X 27 PANE  39 PAESANO  
4 BASTONE X 16 SOLE  28 FRECCIA X 40 CAROTA  
5 TACCHINO  17 BRODO X 29 PALAZZO X 41 CAPPELLO  
6 MONETA  18 GIORNALE  30 LUCE  42 GIARDINO  
7 FINESTRA  19 CAFFE'  21 LIRA X 43 PAGINA  
8 TROMBA  20 SCUOLA  32 FIAMMIFERO X 44 LAMPADA  
9 BAFFI  21 FIUME  33 CASA  45 PARETE X 
10 CAMPAGNA X 22 LETTO  34 ALBERGO  46 MANICO  
11 TEMPO X 23 ISOLA X 35 BARCA X    
12 MONTE  24 SERA  36 TAMBURO     

 
CORRETTE:  FALSI RICONOSCIMENTI 

 
TABELLE DI CORREZIONE E PUNTEGGI EQUIVALENTI 

 
Rievocazione immediata (somma delle rievocazioni delle prime 5 serie iniziali) 
Età 20 25 30 35 40 45 50 55 60 65 70 75 80 PE 
Scol              0= 0-28.52 

5 -6.1 -5.0 -3.9 -2.7 -1.4 -0.1 1.3 2.8 4.4 6.1 8.0 10.0 12.2 1= 28.53-32.24 
8 -8.1 -7.1 -5.9 -4.8 -3.5 -2.2 -0.8 0.7 2.3 4.0 5.9 7.9 10.1 2= 32.25-36.34 

13 -10.9 -9.8 -8.7 -7.5 -6.2 -4.9 -3.5 -2.0 0.4 1.3 3.1 5.2 7.4 3= 36.35-41.69 
17 -12.7 -11.6 -10.5 -9.3 -8.0 -6.7 -5.3 -3.8 -2.2 -0.5 1.3 3.3 5.6 4= 41.70 ed oltre 

 
Rievocazione differita (parole ricordate dopo 15 minuti) 
Età 20 25 30 35 40 45 50 55 60 65 70 75 80 PE 
Scol              0= 0-4.68 

5 -2.3 -1.9 -1.6 -1.2 -0.7 -0.3 0.2 0.7 1.2 1.8 2.4 3.1 3.8 1= 4.69-5.78 
8 -2.8 -2.5 +2.1 -1.7 -1.3 -0.8 -0.4 0.2 0.7 1.3 1.9 2.6 3.3 2= 5.79-7.16 

13 -3.5 -3.1 -2.8 -2.4 -1.9 -1.5 -1.0 -0.5 0 0.6 1.2 1.9 2.6 3= 7.17-8.72 
17 -3.9 -3.6 -3.2 -2.8 -2.4 -1.9 -1.5 -1.0 -0.4 0.1 0.8 1.4 2.2 4= 8.73 ed oltre 
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Appendix 5: Digit Span Forward and backward 
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Appendix 6: Trail Making Test 

 

TTRRAAIILL  MMAAKKIINNGG  TTEESSTT  
Scopo 
Il test valuta il modo di procedere in compiti di ricerca visiva e spaziale, indaga le capacità attentive 
del soggetto e la sua abilità nel passare velocemente da uno stimolo di tipo numerico ad uno alfabetico. 
Indicazioni all’utilizzo 
E’ uno dei test neuropsicologici più frequentemente usati per la sua semplicità di somministrazione e 
sensibilità nel rilievo del danno cerebrale. Può essere proposto a soggetti con deficit attentivi dai 15 
anni fino ad oltre i 70, con la specificazione che essi conoscano l’ordine numerico e alfabetico. 
Stimoli 
Il TMT comprende due prove. Nella prima (prova A) gli stimoli sono costituiti una serie di numeri da 
1 a 25, cerchiati e stampati in ordine sparso su un foglio formato A4; il numero 1 corrisponde 
all’inizio, il 25 alla fine. Nella seconda (prova B) gli stimoli sono formati sia da numeri che da lettere; 
il numero 1 corrisponde all’inizio e il 13 alla fine, le lettere vanno dalla A alla N. Ciascuna delle due 
prove è preceduta da una prova di comprensione con lo scopo di far capire correttamente al soggetto le 
regole del compito. Gli stimoli di queste prove sono costruiti con i medesimi principi ma sono di 
minore quantità. 
Istruzioni 
Al soggetto viene mostrata la prova della parte A. Gli si richiede di unire con dei segmenti tracciati a 
penna i numeri cerchiati seguendo l’esatto ordine dall’inizio (n° 1) alla fine (n°8). 
Si specifica che la prova è a tempo e che quindi la velocità di esecuzione è una variabile fondamentale. 
Una volta appurato che il soggetto ha capito come svolgere correttamente la prova si passa al vero e 
proprio test. Il cronometro viene fatto partire in corrispondenza dell’inizio della prova e l’esaminatore 
deve stare attento agli errori compiuti dal soggetto e correggerli, nel caso in cui questa operazione 
richiedesse troppo tempo viene fermato il cronometro e fatto ripartire quando il soggetto è pronto. 
Il principio della prova B è lo stesso, con la differenza che qui il paziente deve alternare lo stimolo 
numerico a quello alfabetico,sempre seguendo l’ordine. Anche qui, dopo un’iniziale prova di 
comprensione, si somministra il vero e proprio test con il calcolo del tempo impiegato. 
Commenti 
TMT-A 
La parte A richiede al soggetto di attivare una serie di operazioni cognitive quali la r icerca spaziale e 
visiva dei numeri nella loro giusta sequenza impiegando il minor tempo possibile. E’ una prova che 
rileva il livello attentivo del paziente e dall’analisi dei risultati si può notare che i soggetti mano a 
mano più anziani hanno prestazioni peggiori. 
TMT-B 
Questa seconda parte del TMT è certamente più complessa e impegnativa rispetto alla prima. Qui 
infatti, oltre a un compito di ricerca visiva e spaziale, viene richiesto al soggetto un compito di shifting 
attenzionale, cioè di alternanza continua da uno stimolo di tipo numerico a uno di tipo alfabetico. I 
tempi di prestazione di questa prova sono molto più elevati, soprattutto nei soggetti anziani che spesso 
hanno difficoltà a capire la natura del compito e a mantenere costante lo shifting tra le due diverse 
categorie di stimoli . 
TMT-BA 
La sottrazione della prova A da quella B rileva delle informazioni fondamentali sulla natura del deficit 
attentivo del paziente . 
Infatti se i tempi della prova B sono patologici mentre quelli della prova A sono nella norma , questo 
sta a significare che il soggetto è deficitario nel compito di shifting, poiché nella prova volta a valutare 
la sua capacità di ricerca visiva non si discosta dalla media della popolazione. Se invece i risultati delle 
due prove si avvicinano abbastanza, allora il deficit del paziente è nel compito di ricerca visiva poiché 
quello di shifting non aumenta in modo significativo i tempi del soggetto, quindi lo sforzo cognitivo 
dato dall’alternanza degli stimoli non peggiora le sue prestazioni in modo considerevole . 
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Cognome 
 

Nome 

Età 
 

Scolarità Data 

 
 
 
 
 
 
 
 
 

TTRRAAIILL  MMAAKKIINNGG  TTEESSTT  
 
 
 
 
 
 

PROVA GREZZO 
(in sec.) 

CORREZIONE 
(in sec.) 

CORRETTO 
(in sec.) PE 

Parte A     

Parte B     

B - A     
 
 
 
 
 
Commento 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
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Appendix 7: Test of Tale 
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Appendix 8: Phonological and semantic test
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Appendix 9: Digit Symbol Substitution Test  
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Appendix 10: Stroop Test 
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Appendix 11: FAB 
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Frontal  Assessment Battery (FAB) 
B Dubois-B Pillon-A Slachevsky-I Litvan  

 
Hôpital del la Salpêtrière, 75013 Paris, France 

 
 
 

Sei test da usare al letto del paziente (non richiedono più di 10 minuti) 
 
1. Somiglianza (concettualizzazione) 

- “In che cosa sono simili : 
- una banana e un’arancia  

(In caso di fallimento totale: “non sono simili” o di fallimento parziale : “entrambe hanno la 
buccia”, aiutare il paziente : “ la banana e l’arancia sono entrambe ….”; ma assegnare 0 a 
questa risposta; non aiutare i paziente per i due successivi item) 

- un tavolo e una sedia? 
- Un tulipano, una rosa e una margherita?” 

-  punteggio : solo le risposte categoriali (frutta, mobili, fiori) sono considerate corrette. 
 3 risposte  corrette      3 

  2 risposte  corrette      2 
  1 risposta  corretta      1 
  nessuna risposta corretta     0 
 
2. Fluenza fonemica  (flessibilità mentale) 

- “Dica il maggior numero possibile di parole che cominciano con la lettera “S”, 
qualsiasi parola eccetto cognomi o nomi propri”. 

 Se il paziente non dà nessuna risposta nei primi 5 secondi, dire : “Per esempio, serpente”. Se 
il paziente si ferma per oltre 10 secondi, stimolarlo dicendo : “Qualsiasi parola che cominci 
con la lettera “S” . La prova dura 60 secondi. 
 
- Punteggio: ripetizioni o variazioni (scarpa, scarpone), cognomi o nomi propri non sono 
contate come risposte corrette. 
  Più di 9 parole       3 
  Da 6 a 9 parole      2 
  Da 3 a 5 parole      1 
  Meno di 3 parole      0 
 
3. Serie Motorie  (programmazione) 

- “Guardi con attenzione quello che faccio”.  
L’esaminatore seduto di fronte al paziente effettua tre volte, da solo, con la mano sinistra la 
serie di Luria “pugno-taglio-piatto”.  

- “Ora faccia lo stesso, con la mano destra prima con me poi da solo”. 
L’esaminatore effettua tre volte la stessa serie con il paziente, poi gli dice : “continui da solo” 
- Punteggio:  
 - il paziente effettua da solo, correttamente, 6 serie consecutive  3 
 - il paziente effettua da solo, correttamente, almeno 3 serie consecutive 2 

- il paziente sbaglia da solo, ma effettua correttamente almeno 3 serie  1 
   consecutive con l’esaminatore 
 - il paziente non riesce ad effettuare 3 serie consecutive neppure  0  
   con l’esaminatore. 
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4. Istruzioni contrastanti  (sensibilità all’interferenza) 
- “Batta due volte quando io batto una volta”.  

Per essere sicuri che il paziente abbia capito le istruzioni, si effettua una serie di tre prove :  
1-1-1.  

-  “Batta una volta quando io batto due volte”. 
Per essere sicuri che il paziente abbia capito le istruzioni, si effettua una serie di tre prove :  
2-2-2. 
L’esaminatore effettua la serie seguente : 1-1-2-1-2-2-2-1-1-2. 

- punteggio : 
- nessun errore      3 
- 1 o 2 errori      2 
- più di 2 errori      1 
- il paziente batte come l’esaminatore per almeno  0 

4 prove consecutive      
 

5. Go – No - Go  (controllo inibitorio) 
- “Batta una  volta quando io batto una volta”.  

Per essere sicuri che il paziente abbia capito le istruzioni, si effettua una serie di tre prove : 1-
1-1. 

- “Non batta quando io batto due volte”.  
Per essere sicuri che il paziente abbia capito le istruzioni, si effettua una serie di tre prove : 2-
2-2-2. 
L’esaminatore effettua la serie seguente : 1-1-2-1-2-2-2-1-1-2. 

- punteggio : 
- nessun errore      3 
- 1 o 2 errori      2 
- più di 2 errori      1 
- il paziente batte come l’esaminatore per almeno  0 

4 prove consecutive      
6. Comportamento di prensione  (autonomia ambientale) 

- L’esaminatore è seduto di fronte al paziente. Mettere le mani del paziente con le palme 
in alto, appoggiate sulle ginocchia. Senza dire nulla e senza guardare il paziente, l’esaminaotre 
porte le sue mani vicino a quelle del paziente e ne tocca le palme, contemporaneamente da 
ambo i lati, osservando se il paziente spontanemaente le afferra. Se il paziente le afferra, 
l’esaminatore prova di nuovo dopo avergli detto: “Non prenda le mie mani”  

- punteggio : 
- il paziente non afferra le mani dell’esaminatore  3 
- il paziente e vita o chiede cosa deve fare   2   
- il paziente afferra le mani senza esitazione  1 
- il paziente afferra le mani dell’esaminatore  0  

anche dopo che gli ha chiesto di non farlo 
 
 
TOTALE       …../18  
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Appendix 12: Cognitive Estimation Test 

 

 
 
Nome:                                    M     F 
Cognome:                              Età: 
 

 

VERSIONE A 

 Punteggio 

Quale è la velocità massima che può raggiungere una motocicletta Harley-Davidson? (km/h) 
 

130<x<200 0 
120≤x<130  o  200<x≤240 1 
100≤x<120  o  240<x≤250 2 

x<100 o x>250 3 

In media quanto è alto un neonato? (cm) 

40<x<50 0 
35≤x<40  o  50<x≤55 1 
30≤x<35  o  55<x≤60 2 

x<30 o x>60 3 

Quale è la velocità di un cavallo da corsa? (km/h) 

50<x<80 0 
40≤x<50  o  80<x≤87.5 1 
30≤x<40  o 87.5<x≤100 2 

x<30 o x>100 3 

Quale è la velocità media di un corridore di jogging non professionista? (km/h) 

8<x<20 0 
6≤x<8  o  20<x≤25 1 
5≤x<6  o  25<x≤30 2 

x<5 o x>30 3 

Da quanti spicchi è formata un’arancia? (numero di segmenti) 

8<x<12 0 
x=8  o  12<x≤12.8 1 

7≤x<8  o  12.8<x≤16 2 
x<7 o x>16 3 

Quanto è lunga una matita nuova? (cm) 

15<x<20 0 
10≤x<15  o  20<x≤22 1 

22<x≤25 2 
x<10 o x>25 3 

Quale è la velocità massima che può raggiungere un ghepardo? (km/h) 

80<x<120 0 
60≤x<80  o  120<x≤130 1 
50≤x<60  o  130<x≤150 2 

x<50 o x>150 3 

Quanto è lunga la mountain bike di un uomo di media altezza? (m) 

130<x<180 0 
120≤x<130  o  180<x≤200 1 

100≤x<120  o  x=200 2 
x<100 o x>200 3 

Quanti tasti ci sono in una normale tastiera di computer? (numero di tasti) 

40<x<60 0 
35≤x<40  o  60<x≤70 1 
30≤x<35  o  70<x≤80 2 

x<30 o x>80 3 
        Tot =  
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Nome:                                    M     F 
Cognome:                              Età: 
 

 

VERSIONE B 

 Punteggio 

A che velocità media cammina un uomo adulto in salute? (km/h) 

3<x<5 0 
2.6≤x<3  o 5<x≤6 1 

2≤x<2.6  o  6<x≤7.7 2 
x<2 o x>7.7 3 

Quanto è lunga mediamente una cravatta? (m) 

40<x<110 0 
30≤x<40  o  110<x≤130 1 
25≤x<30  o  130<x≤150 2 

x<25 o x>150 3 

Quale è la massima velocità che può raggiungere la pallina da tennis al servizio di 
battuta?(km/h) 

50<x<200 0 
30≤x<50  o  200<x≤219 1 
15≤x<30  o 219<x≤230 2 

x<15 o x>230 3 

Quanti tasti ci sono su una tastiera da pianoforte? (numero di tasti) 

40<x<83.2 0 
32≤x<40  o  83.2<x≤100 1 
30≤x<32  o  100<x≤102 2 

x<30 o x>102 3 

Quanti anni ha la persona più anziana d’Italia? (età) 

105<x<114 0 
104≤x<105  o  114<x≤115 1 
103≤x<104  o  115<x≤116 2 

x<103 o x>116 3 

Quanto è lunga la spina dorsale di un uomo di media altezza? (cm) 

60<x<90 0 
50≤x<60  o  90<x≤100 1 

40<x≤50 2 
x<40 o x>100 3 

Quale è la massima velocità che può raggiungere un ciclista? (km/h) 

50<x<100 0 
40≤x<50  o  100<x≤110 1 
30≤x<40  o  110<x≤120 2 

x<30 o x>120 3 

Quante corde ci sono in un’arpa? (numero di corde) 

15<x<50 0 
10≤x<15  o  50<x≤70 1 

6≤x<10  o  70<x≤80.25 2 
x<6 o x>80.25 3 

Quale è la velocità massima che può raggiungere una macchina di Formula 1? (km/h) 

300<x<350 0 
280≤x<300  o  350<x≤360 1 
250≤x<280  o  360<x≤385 2 

x<250 o x>385 3 
        Tot =  
 

 

View publication statsView publication stats
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Appendix 13: SF-12 

 
 

STRUMENTO PER LA VALUTAZIONE DELLO STATO DI SALUTE 
SF-12 

 
Versione italiana a cura dell’Istituto Superiore di Sanità – Roma 

 
 

 
La preghiamo di rispondere alle seguenti domande relative al suo stato di salute. Le informazioni che ci 
darà rimarranno strettamente confidenziali e non saranno comunicate a nessuno senza il suo permesso. 
Ci serviranno per capire meglio come si sente e fino a che punto è in grado di svolgere le sue normali 
attività. 
 

1. Come giudica nel suo complesso la sua salute? 
 

5 - eccellente 
4 - molto buona 
3 – buona 
2 – passabile 
1 – cattiva 
 
 
Le seguenti domande riguardano le attività che ptrebbe fare in un giorno qualsiasi. In che misura le sue 
condizioni di salute le rendono difficile, la limitano nel fare le seguenti attività: 
 

2. attività che richiedono discreti sforzi fisici (come spostare un tavolo, manovrare 
un’aspirapolvere, fare un giro in bicicletta…) 

 
1 – mi limitano molto 
2 – mi limitano un po’ 
3 – non mi limtano per niente 
 
 

3. salire alcune rampe di scale 
 
1 – mi limitano molto 
2 – mi limitano un po’ 
3 – non mi limtano per niente 
 
Nelle ultime 4 settimane, a causa di malattie fisiche, ha avuto i seguenti problemi al lavoro, o nelle altre 
attività di tutti i giorni? 
 

4. ha reso meno o fatto meno bene di quello che avrebbe voluto?      SI    NO 
 

5. ha dovuto rinunciare a fare alcune cose sul lavoro o nelle altre attività?    SI   NO 
 

 
Nelle ultime 4 settimane, a causa di problemi psicologici, ad esempio perché si sentiva depresso o 
ansioso, o perché gli altri non le credevano o volevano fargli del male: 
 

6. ha reso meno di quello che avrebbe voluto?   NO SI     
 

      7. Non ha fatto le cose con la stessa cura e attenzione che avrebbe voluto?    SI    NO 
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8. nelle ultime 4 settimane, il dolore fisico le ha reso difficile il lavoro o le altre attività, in 
casa e fuori? 

 
5 – per niente 
4 – un po’ 
3 – abbastanza 
2 – molto 
1 – moltissimo 
 
Le seguenti domande riguardano il suo stato d’animo nelle ultime 4 settimane. Per quanto tempo nelle 
ultime 4 settimane si è sentito: 
 

9. calmo e sereno? 
 
6 – sempre 
5- la maggior parte del tempo 
4 – più o meno metà del tempo 
3 – qualche volta 
2 – raramente 
1 – mai 
 

10. pieno di energia? 
 
6 – sempre 
5- la maggior parte del tempo 
4 – più o meno metà del tempo 
3 – qualche volta 
2 – raramente 
1 – mai 
 

11. scoraggiato e triste? 
 
1 – sempre 
2 - la maggior parte del tempo 
3 – più o meno metà del tempo 
4 – qualche volta 
5 – raramente 
6 – mai 
 

12. Nelle ultime 4 settimane, per qunto tempo la sua salute fisica o le sue condizioni 
psicologiche le hanno causato problemi nella vita sociale (ad esempio nei suoi rapporti con 
parenti e amici? 

 
1 – sempre 
2 – la maggior parte del tempo 
3 – qualche volta 
4 – raramente 
5 - mai 
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Appendix 14: TAS-20 

 
 
 
 
 
 
 
 
 
 
 
 
 

TAS – 20 
Toronto  Alexithymia  Scale 

G.J. TAYLOR,  R.M. BAGBY,  J.D.A. PARKER, 1992  
 

Seguendo le istruzioni sotto elencate indichi quanto è d’accordo o no con ciascuna delle 
seguenti affermazioni segnando una x sopra il numero corrispondente. 
 
Segnare una sola risposta per ciascuna frase. 
 

1 = NON SONO PER NIENTE D’ACCORDO 
2 = NON SONO MOLTO D’ACCORDO 
3 = NON SONO NÉ D’ACCORDO NÉ IN DISACCORDO 
4 = SONO D’ACCORDO IN PARTE 
5 = SONO COMPLETAMENTE D’ACCORDO  

 
 
1. Sono spesso confuso/a circa le emozioni che provo 1 2 3 4 5 

2. Mi è difficile trovare le parole giuste per esprimere i miei sentimenti 1 2 3 4 5 

3. Provo delle sensazioni fisiche che neanche i medici capiscono 1 2 3 4 5 

4. Riesco facilmente a descrivere i miei sentimenti 1 2 3 4 5 

5. Preferisco approfondire i miei problemi piuttosto che descriverli 

semplicemente  

1 2 3 4 5 

6. Quando sono sconvolto/a non so se sono triste, spaventato/a o arrabbiato/a 1 2 3 4 5 

7. Sono spesso disorientato dalle sensazioni che provo nel mio corpo 1 2 3 4 5 

8. Preferisco lasciare che le cose seguano il loro corso piuttosto che capire 

perché sono andate in quel modo 

1 2 3 4 5 

9. Provo sentimenti che non riesco proprio ad identificare 1 2 3 4 5 

10. È essenziale conoscere le proprie emozioni 1 2 3 4 5 

11. Mi è difficile descrivere ciò che provo per gli altri 1 2 3 4 5 

12. Gli altri mi chiedono di parlare di più dei miei sentimenti 1 2 3 4 5 

13. Non capisco cosa stia accadendo dentro di me 1 2 3 4 5 

14. Spesso non so perché mi arrabbio 1 2 3 4 5 

15. Con le persone preferisco parlare di cose di tutti i giorni piuttosto che delle 

loro emozioni 

1 2 3 4 5 

16. Preferisco vedere spettacoli leggeri, piuttosto che spettacoli a sfondo 

psicologico 

1 2 3 4 5 

17. Mi è difficile rivelare i sentimenti più profondi anche ad amici più intimi 1 2 3 4 5 

18. Riesco a sentirmi vicino ad una persona, anche se ci capita di stare in silenzio 1 2 3 4 5 

19. Trovo che l’esame dei miei sentimenti mi serve a risolvere i miei problemi 

personali 

1 2 3 4 5 

20. Cercare significati nascosti in films o commedie distoglie dal piacere dello 

spettacolo 

1 2 3 4 5 
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Appendix 15: Self Anxiety Scale 

 
 
 
 
 
 
 
 
 
 
 
 

565

ISTRUZIONI GENERALI
Legga attentamente ciascuna delle 20 frasi elencate qui sotto: in che misura ciascuna di queste frasi descrive
come lei si è sentito nel corso di quest’ultima settimana? Si è sentito così “quasi mai o raramente", "qualche
volta”, “spesso”, “quasi sempre”? Per ogni frase faccia una crocetta nella colonna che le sembra la più
appropriata a descrivere come si è sentito.

Quasi mai o Qualche Spesso Quasi
Raramente volta sempre

1. Mi sento più nervoso ed ansioso del solito 1 2 3 4

2. Mi sento impaurito senza alcun motivo 1 2 3 4

3. Mi spavento facilmente o sono preso dal panico 1 2 3 4

4. Mi sento a pezzi e mi sembra di stare per crollare 1 2 3 4

5. Mi sembra che tutto vada bene e che non capiterà
niente di male 4 3 2 1

6. Mi tremano le braccia e le gambe 1 2 3 4

7. Sono tormentato dal mal di testa e dai dolori al collo
e alla schiena 1 2 3 4

8. Mi sento debole e mi stanco facilmente 1 2 3 4

9. Mi sento calmo e posso star seduto facilmente 4 3 2 1

10. Sento che il mio cuore batte veloce 1 2 3 4

11. Soffro di vertigini 1 2 3 4

12. Mi sembra di stare per svenire 1 2 3 4

13. Respiro con facilità 4 3 2 1

14. Ho sensazioni di intorpidimento e di formicolio
alle dita delle mani e dei piedi 1 2 3 4

15. Soffro di mal di stomaco o di indigestione 1 2 3 4

16. Ho bisogno di urinare spesso 1 2 3 4

17. Le mie mani sono in genere asciutte e calde 4 3 2 1

18. La mia faccia diventa facilmente calda e arrossata 1 2 3 4

19. Mi addormento facilmente e mi sveglio riposato 4 3 2 1

20. Ho degli incubi 1 2 3 4

SELF-RATING ANXIETY STATE
SAS - # 054

Cognome e Nome..................................................................................  Data di nascita.............................

Codice Paziente.......................  Valutatore...........................................  Data valutazione..........................
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Appendix 16: Patient Health Questionnaire 

 
 
 
 
 
 
 
 
 

 PHQ9P 
 

f:\institut\cultadap\project\mk2783\etude2783\final-versions\phq9\phq-9itaq.doc – 19/12/2005 

Q U E S T I O N A R I O  S U L L A  S A L U T E  D E L / D E L L A  P A Z I E N T E - 9  72883 
(Italian version of the PHQ-9) 

THIS SECTION FOR USE BY STUDY PERSONNEL ONLY. 

Were data collected? No � (provide reason in comments) 
 If Yes, data collected on visit date � or specify date: ________________  DD-Mon-YYYY 

Comments: 

Only the patient (subject) should enter information onto this questionnaire. 

Nelle ultime 2 settimane, con quale frequenza le ha dato 
fastidio ciascuno dei seguenti problemi? Mai 

Alcuni 
giorni 

Per più 
della 

metà del 
tempo 

Quasi 
ogni 

giorno 
1. Scarso interesse o piacere nel fare le cose 0 1 2 3 

2. Sentirsi giù, triste o disperato/a 0 1 2 3 

3. Problemi ad addormentarsi o a dormire tutta la notte senza 
svegliarsi, o a dormire troppo 0 1 2 3 

4. Sentirsi stanco/a o avere poca energia 0 1 2 3 

5. Scarso appetito o mangiare troppo 0 1 2 3 

6. Avere una scarsa opinione di sé, o sentirsi un fallimento o 
aver deluso se stesso/a o i propri familiari 0 1 2 3 

7. Difficoltà a concentrarsi su qualcosa, per esempio leggere il 
giornale o guardare la televisione 0 1 2 3 

8. Muoversi o parlare così lentamente da poter essere notato/a 
da altre persone. O, al contrario, essere così irrequieto/a da 
muoversi molto più del solito 

0 1 2 3 

9. Pensare che sarebbe meglio morire o farsi del male in un 
modo o nell’altro 0 1 2 3 

 

SCORING FOR USE BY STUDY PERSONNEL ONLY  
    0      + ______  +  ______  +  ______ 

=Total Score:  ______

 
     

Se ha fatto una crocetta su uno qualsiasi di questi problemi, quanto questi problemi le hanno reso 
difficile fare il suo lavoro, occuparsi delle sue cose a casa o avere buoni rapporti con gli altri? 
 

Per niente  
difficile  
� 

Abbastanza  
difficile  
�

Molto  
difficile 

 �

Estremamente 
difficile  
�

 
     
 Copyright © 2005 Pfizer Inc. Tutti i diritti riservati. Riprodotto con autorizzazione. EPI0905.PHQ9P 

Confermo l’esattezza di queste informazioni. Iniziali del/della paziente o del soggetto: Data: 
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Appendix 17: HoNOS 

 
 
 
 
 
 
 
 
 
 
 
 

367

HEALTH OF THE NATION OUTCOME SCALES
HoNOS - # 348

Cognome e Nome.......................................................................................  Data di nascita.............................

Codice Paziente.......................  Valutatore.................................................  Data valutazione..........................

1. Comportamento iperattivo, aggressivo, clastico o agitato (0-4) ........... __

2. Automutilazioni non accidentali (0-4) ..................................................... __

3. Problemi legati all’assunzione di alcol o di sostanze (0-4) .................... __

4. Problemi cognitivi (0-4) ............................................................................ __

5. Malattie fisiche o problemi di invalidità (0-4) ........................................ __

6. Problemi associati ad allucinazioni e deliri (0-4) ................................... __

7. Problemi di umore depresso (0-4) ........................................................... __

8. Altri problemi psichici e comportamentali (0-4) .................................... __

Specificare il disturbo (A-J) ............................. __

A - Fobie; B - Ansia; C - Ossessioni-compulsioni; D - Tensione/logorio psichico;
E - Dissociazione; F - Disturbi somatoformi; G - Alimentazione; H - Sonno;
I - Sessuali; J - Altro (specificare)

9. Problemi nei rapporti interpersonali (0-4) ............................................. __

10. Problemi nelle attività della vita quotidiana (0-4) ............................... __

11. Problemi nelle condizioni di vita (0-4) .................................................. __

12. Problemi nelle attività occupazionali e ricreative (0-4) ....................... __

Punteggio totale: 0-48 ...................... __ __

Sede della valutazione (1-7) ............ __

1 - Strutt. per acuti; 2- Strutt. per cronici; 3 - Day hospital; 4 - Centro diurno;
5 - Ambulatorio; 6 - Domicilio; 7 - Altro (specificare)

Diagnosi primaria (1-7) ................... __

0 - Demenza; 1 - Abuso di alcol/farmaci/sostanze; 2 - Schizofrenia/deliri;
3 - Disturbo dell’umore; 4 - Nevrosi/ansia; 5 - Disturbi alimentari/
del sonno/sessuali; 6 - Disturbi di personalità; 7 - Altro (specificare)
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Appendix 18: Biological Rythms Interview Of Assessment In Neuropsychiatry 
(Brian) 

Tra gli aspetti riportati di seguito indichi l’opzione che la descrive meglio negli ultimi 15 giorni: 

SONNO  

1. Quanto ha difficoltà ad addormentarsi alla solita ora? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

2. Quanto ha difficoltà a svegliarsi alla solita ora? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

3. Quanto ha difficoltà ad alzarsi dal letto dopo essersi svegliato? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

4. Quanto ha difficoltà sentirsi riposato con le ore di sonno che sta facendo (questo in 

riferimento alla sensazione soggettiva di sentirsi riposato per lo svolgimento delle attività̀ 

quotidiane come guidare, ragionare e lavorare)?  

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

5. Quanto ha difficoltà a “staccare” nei momenti di riposo? 
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1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

ATTIVITÀ  

6. Quanto ha difficoltà a portare a termine tutte le attività̀ del suo lavoro? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

7. Quanto ha difficoltà a portare a termine le sue attività̀ abituali (pulizie di casa, fare le 

spesa)? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

8. Quanto ha difficoltà a mantenere il suo ritmo di attività̀ fisica (per esempio: prendere 

l’autobus/metro, o praticare uno sport - se questo fa parte delle sue abitudini)?  

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

9. Quanto ha difficoltà a rispettare il programma abituale delle sue attività̀? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

10. Quanto ha difficoltà a mantenere il suo livello di desiderio/attività̀ sessuale? 
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1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

SOCIALE  

11. Quanto ha difficoltà a relazionarsi e comunicare con le persone del suo ambiente?  

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

12. Quanto ha difficoltà a non abusare dell’uso di apparecchi elettronici come TV, internet, 

ecc. (senza che tale uso alteri il contatto con le persone del suo ambiente o che sottragga troppo 

tempo ad altre attività̀)? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

13. Quanto ha difficoltà ad adattare le sue abitudini e il suo sonno a quelli delle persone con 

cui vive (famigliari, vicini, amici)? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

14. Quanto ha difficoltà a disporre di tempo e attenzione per le persone con cui vive 

(famigliari, vicini, amici)? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 
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4 MOLTO 

ALIMENTAZIONE  

15. Quanto ha difficoltà a rispettare gli orari dei pasti (colazione, pranzo e cena)? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

16. Quanto ha difficoltà a rispettare le sue abitudini alimentari in termini di non saltare i 

pasti? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

17. Quanto ha difficoltà a rispettare le sue abitudini alimentari in termini di quantità̀ di 

cibo? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

18. Quanto ha difficoltà a non consumare in eccesso sostanze stimolanti (come caffé o 

coca- cola), o cioccolato/dolci? 

1 PER NULLA 

2 POCO 

3 ABBASTANZA 

4 MOLTO 

RITMO PREDOMINANTE (serale o mattutino)  
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Questa parte della scala è opzionale e si riferisce alle sue abitudini. Consideri qui gli ultimi 12 

mesi.  

19. Ha la tendenza a essere più̀ attivo durante la notte (lavoro, relazioni interpersonali)? 

1 MAI 

2 RARAMENTE 

3 QUASI SEMPRE 

4 SEMPRE 

20. Ha la sensazione di essere più̀ produttivo la mattina? 

1 MAI 

2 RARAMENTE 

3 QUASI SEMPRE 

4 SEMPRE 

21. Ha la sensazione di scambiare il giorno per la notte? 

1 MAI 

2 RARAMENTE 

3 QUASI SEMPRE 

4 SEMPRE 

 

 


