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Chapter One.
Representations, Perceptions, and Virtual Reality.
The roots.
1.1 Mental images, representations, and emotions
From the phenomenological point of view we see an
important difference between perceptual and representational
phenomena. Therefore, this difference will deepen when
passing from perception to representation and in the role they
both have in the psyche. The different approaches, which are
based on the interpretative pathways of phenomenology,
indeed deepen the complexity that governs functioning in its
typical and abnormal manifestations.
Mental

images

have

been

considered

relevant

to

psychopathology for their relationships with emotions
(Holmes and Mathews, 2005).
In this regard, images can evoke emotions in at least three
ways:
● Through a direct influence on the emotional systems of
the CNS, sensitive to sensory signals and therefore in
a perceptive order
● Through the overlap between the processes involved in
mental imaging and the perception which can lead to
responding from the "as if" perspective to actual
emotional events triggered by them
● The ability of images to come into contact with
memory traces due to emotional factors linked to past
episodes and thus becoming representations subject to
unconscious dynamics
9

Whatever their origin may be, the images seem to be
characterized by their subjective resemblance to sensory
impressions, such as to arouse metaphors such as "seeing
with the eye of the mind" or "hearing with the ear of the mind"
(Kosslyn, Ganis, and Thompson, 2001, p. 635). This should
not be considered in the sense that images can exclusively be
considered as perceptions, but rather that they are neural
representations.
The potential of the images and the results of their activity, in
fact, transversally manifest in several mental disorders. The
phenomenon called Imagery is the hallmark of post-traumatic
stress disorder: emotions can be evoked by images in the
form of "flashbacks" of the original traumatic event.
This also occurs with drug addiction, where the image of the
desired drug induces abnormal alterations and manifestations
of emotional circuits (Kavanagh, Andrade, and May 2005).
The actions of the images concern correlations that are often
explicitly reported by those emotional disorders such as posttraumatic disorder

or social phobia, as reported by

Hackmann and Holmes (2004), Hirsch and Holmes (2007)
and Holmes, Arntz, and Smucker (2007).
These images are widely reworked in the onset or
maintenance of these disorders (Ehlers and Clark, 2000). As
an example, in therapeutic terms, it has been proposed that
for the purpose of avoiding anxiety associated with images
and possible adverse outcomes, thinking of them verbally is
a contributory factor of pathological concern (Borkovec,
Lyonfields, Wiser, Deihl, 1993). The avoidance of images
with a high emotional correlation can also occur in a
10

depressive form with rumination, which likewise has a verbal
representative nature (Fresco, Frankel, Mennin, Turk, and
Heimberg, 2002).
Consistently with the belief in the emotional power of
images, therapists using a wide range of approaches have
incorporated the manipulation of mental images related to
emotional concerns during treatment.
The idea that images may have special connections with areas
of emotion is not new, and is central to the Bio-InformationalEmotional-Imaginary theory proposed by Lang (1979). In
this perspective, images are supposed to be particularly
effective in provoking emotions when images include
"response propositions", that is, in regards to the adaptive or
maladaptive response they produce.
Although this evidence is therefore not yet fully elucidated
from a neuropsychological point of view, it seems plausible
that emotional systems could be particularly sensitive to
imaginative quotas given that proto-emotions, such as fear,
have evolved relatively early in our evolutionary history, to
facilitate response to sensory events of danger (or pleasure).
In this regard, the sensory signals are able to elicit rapid
responses through brain areas implicated in emotions, such as
the amygdala (archicortex), bypassing the need for higher
level processing by other neocortical areas (LeDoux, 2000).
Based on this and other evidence showing that emotional
responses can be induced by stimuli which are presented out
of awareness, Öhman and Mineka (2001) argued that the
emotionality of responses such as fear derive from modular
systems which are relatively isolated from the influence of
11

higher-level conscious processes, such as those involving
speech. The possibility therefore remains that some
emotional systems have evolved before the development of
speech, so that one can memorize and respond mainly to
information in a sensory form and can be less sensitive to
information represented in a more abstract and symbolically
arbitrary way, like speech.
The role that images play in terms of evocation of memory is
also central. Brewer (1996) finds that subjects report mainly
through images, in the most forms of memory. Images are
almost universal when the subjects are induced to remember
recent and distant events. Conway and Holmes (2005) argue
that intrusive images in psychological disorders can be a form
of difficulty in managing autobiographical memory. Stopa
(2009)

has

further

developed

this

concept

in

psychopathology in terms of images and of "threatened self".
In their theory of autobiographical memory, Conway and
Pleydell Pearce (2000) state that confabulation anomalies and
other abnormal memory forms can prove that the personal
memory of processes cannot be explained in terms of direct
access to a true and complete recording of events. Rather, it
would be linked to control processes, appointed to assemble
autobiographical memories from fragments located within a
general basic knowledge. The same processes involved in the
regeneration of memories of past events could be used to
generate new mental images, (Schacter, Addis, and Buckner,
2007).
The implications of the surprising parallel between the
cognitive operations necessary to remember the past and to
12

imagine the future have been widely discussed by Schacter,
Addis, and Buckner (2007), who argue that both are mediated
by a common "basic brain system". Neuro-imaging studies
directly comparing memory activities and imagination of
personal events revealed that both activate the medial
prefrontal and temporal regions, together with posterior
activation in areas such as the visual cortex (Addis, Wong
and Schacter, 2007; Szpunar, Watson, and McDermott,
2007). There are also some differences in activation between
remembering the past and imagining the future. For example,
there is greater early activation in the frontal areas when
future events are imagined than when remembering past
events (Okuda et al., 2003).
While most studies on autobiographical memory do not seem
to focus on emotions, it is necessary to deepen the common
core of the systems. This suggests the hypothesis that such
studies do not exhaust the power of images and provide an
explanation on why mental representations can be
particularly susceptible when evoking emotions.
It is necessary to analyse in depth the possibilities that images
not only underlie the symptomatology and subjective
phenomenology, but that they can also act as guarantors. The
power of the images, in fact, conveyed through reactions to
particular clinical situations, provides us with products that
can be analysed through refined methods with a long
tradition.
The vehicle deepening the subjective psychopathological
experience is the image, considered in these terms and by its
nature, as a form of consciousness (Sartre, 1940), since
13

physical phenomena are experienced by the subject and
perceived through the five senses become psychic
phenomena and representations, belonging to the subject's
consciousness (Husserl, 1911).
Thus, through phenomenological psychology, image and
conscience can express their inextricable co-belonging
(Sartre, 1948). Phenomenology, which has the task of making
the moods of the person present and evident (Jaspers, 1912,
p. 391), distinguishes representation from perception
(Jaspers, 1913-1959). Through the psychoanalytic point of
view it becomes possible to consider it as a representation of
thing, to which the representation of word is tightly bound,
both endowed with affective charge. Therefore, affective
representation translates in terms of feeling, processes and
modifications of perceptive nature (Freud, 1891).
In terms of clinical and hermeneutical analysis, projective
methods are therefore instruments or stimuli whose purpose
is to elicit verbal or graphic products, which are expressions
of the subject's mental activity (Settineri et al, 2014).
The need to adhere to this method expresses a perspective
that must therefore be methodological, to the extent that
through the method, the misunderstanding would be reduced
and it would be possible to acquire the fact (Jaspers, 19131959). This need is concretized through clinical contact and
is conveyed and also catalysed through the Rorschach
method (Rorschach, 1921), and dream analysis, which allow
us to develop and order the knowledge on the thread of the
methods with which we acquire and therefore know the
knowledge and thereby clarify things (Jaspers, 1957).
14

For those dealing with psychotherapy, the approach to
images may suggest a further form of understanding the
subject’s behaviour, with respect to the direction and origin
phenomenology suggests that even in cases where the lived
experience seems to be the explicit etiopathogenesis of
overall effects, understandable roots sink into the past, far
beyond the event.
Mental energy, when spent in the production of gestures
representing subjective qualities, can rightly be considered a
possibility of an emergence of content, whose expressive
purpose is part of the scientific intent to know and classify
phenomena.
In a particular way, from a neuropsychological point of view,
the affective expenditure aimed at the response and the
gesture can be understood from the perspective of
mentalization, or rather of the process combining the deep
and ancestral properties of the archicortex, with the most
recent cortical prerogatives, respectively combining an
emotional potential with adaptive aim and neocortical
potentialities, whose purpose is elaborative (Settineri, 2015).
1.2 Scotomization of mental images
Scotomization is a psychological term for the mental blocking
of unwanted perceptions (used in analogy with the visual
blindness of an actual scotoma).
The idea underlying this work is that scotomization leads to
illness, more precisely to psychosomatic phenomena. A
confirmation of this hypothesis will be provided in cognitive
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issues. What happens when the blocked (or suppressed)
contents go back to consciousness will also be discussed.
For this aim, the research activities presented in this work can
be represented in the form of a tree where:
● The roots are the perceptions, their analysis and
identification of the repressed contents and of the
corresponding psycho-somatic phenomena.
● The trunk represents the restitution of those contents
and

representations

to

consciousness

through

therapeutic practice based on Image Phenomenology.
● The leaves could be considered as the manifestation of
positive effects of imagination processes carried out
through Virtual Reality practice and rehabilitation as it
will be discussed in the next section.

Figure 1 - "Tree representation" of the VR-based Image Phenomenology research.
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1.3 Virtual Reality in treatment and rehabilitation
This study speculates and aims to demonstrate that an
interruption of the flux between cognition and representation
can be treated by Virtual Reality (VR), representing a cross
technology which can be applied to several pathologies. VR
enables

investigation

of

the

relationship

between

representations and cognition and treats all phenomena which
interrupt it, e.g. defences in psycho-somatic phenomena,
through the implementation of mentalization that is the skill
to bring the contents from archicortex to neocortex.
The practice of virtual reality in treatment of psychopathology such as psychosis is well-known in literature
(Valmaggia, 2017) and our intent is to extend this aim to
cross-examine phenomena to make clinical practice easier
and even to make the use of virtual reality in an accessible
manner possible.
This intent could even be related to the concept of validity of
classical methods such as an extension of the psychodiagnosys (Parsons, et al., 2015).
As suggested by Valmaggia, this use of virtual reality has
been extended to several mental disorders and mental health
problems (Valmaggia, 2016).
In these types of studies, participants enter a virtual
environment, like public transport or a café, populated by
avatars who show behaviours which can be interpreted as
ambiguous, for example looking at the participant and
17

looking away. The occurrence of paranoid ideation or
hallucinations triggered during the virtual reality experience
is then assessed.

1.4 The French psycho-somatic school’s approach
Clinical psychology is the field including competences
related to clinical and relational fields, both in terms of study
methods and intervention in the different operational models.
These models, which can refer to the individual, to
relationality, to family and groups, characterize possible
applications of psychology in different areas.
The psychological intervention related to people, groups, and
systems refers to the resolution of their problems in the health
field, in psychological distress and in the psychological
aspects of psychopathologies.
In this regard, psychosomatic, drug abuse and sexual
pathologies

are

included.

psychophysiology

and

The

clinical

skills

extended

neuropsychology

to
are

therefore fundamental, also aimed at understanding and
solving

problems

psychological

through

rehabilitation

evaluation,
and

prevention,
psychotherapy

interventions.
The multidisciplinary approach of clinical psychology
responds to the needs and uses of knowledge in the fields of
mental functioning, typical or abnormal. The key to
understanding the phenomena lies in the dimensionality of
psychic manifestations and in their quality.
18

It is therefore a question of phenomena, whether they are
observed in terms of descriptive of the interpretative models.
These models therefore allow us to gain knowledge
respectively from the inter-subjective presence of the
phenomenon and from the transversal manifestations, as well
as from subjectivity aspects difficult to reduce.
In fact, the complexity of the psychic functioning and
manifestations lay in the inter-feedback processes the mind
guarantees. With this, we want to clarify that the desirable
linearity for deterministic approaches of hard science is
difficult to reconcile with the variability and emergencies of
the psychic. In this regard, as a phenomenon continuously
varying and evolving, the mind can be considered as an
emergency, very different from the simple summation of its
parts. The psychological purpose in the clinical setting has its
fundamentals on the study of phenomena, aimed at order and
knowledge

creation,

in

line

with

evolutionary,

comprehensive and complex trends.
Any application requires personal contact and relationships,
to the extent that the etymology of the clinical term borrows
its origins from the Greek sense, leaving aside the univocal
concept of hospitalization and declining to the extended sense
of relationships. This approach needs to be supported by the
knowledge of psychic functioning starting from its first
evolutions up to the reality of conclusion of existence, of
psychopathology, through which the operation of the
therapeutic intervention is outlined.
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A model of psychic functioning proposed in the following,
considered adequate for the purposes of this work, allows us
to understand the basic relationships between older brain
structures (be they archicortex) and modern ones (neocortex),
whose respective manifestations need to be understood in a
complex view.
It becomes necessary to understand that to the extent the
substance manifests itself through the relationships, those
ones intervene on the substance plastically modifying it.
This retroactive view is adopted in order to study the
manifestations that do not exclude substance. They can be
coupled to the study of the substance which does not exclude
its manifestations.
The key to interpretation lies in training, as e.g. for those who
have chosen to dedicate to the mind starting from the “logia”
without excluding the “iatria” and vice versa. From the
several points of view, as well as from teamwork and
multidisciplinary considerations, comes the cultural warmth
necessary to implement literature, the state of the art and our
knowledge.
There are two main levels:
● Affectivity
● Representations
Regarding affectivity, even intended as an emotional nucleus,
the origin is certainly older. In this regard, it is related to the
naming of archicortex, or rather of those subcortical
structures that, common to other species, regulate survival.
20

From an evolutionary point of view, older structures, aimed
at the intrinsic and extrinsic adaptation of the individual,
common and ancient. The parts at stake are emotions, which
are absolutely biological, but which, as proposed, consist of
manifestations and are aroused and influenced to an adaptive
purpose.
Their phenomenology is polar, therefore understandable in
positive and negative terms, as it is possible to deduce
through introspection also. The abnormal and maladaptive
manifestation lays in the defect and in the excess, as for
depression, in which we find anhedonia. Thus, mental energy
production is located in central and ancient structures. We
treat a production that has its own metric, its own quantity
and quality.
For example, from the prevalence of energy destination
(inward or outward), we understand the dynamics of
introversion and extroversion, as well as the affective
dynamics that have governed the origin of dynamic
psychology: aggression and libido. The common origin of the
substance in fact gives place, in transversal terms to species,
to fundamental manifestations for species survival and
progression. The issue becomes complex to the extent that
these manifestations evolve and face a diversified and
likewise complex environment, such as human society.
Affectivity requires ways of expression, which pass through
higher ways, such as representations and somatic ways. The
latter indicate that the destination of mental energy can be
physical, as it happens in psychopathological terms for
21

psychosomatic pathologies or more common phenomena
such as restlessness, a feeling without an object that unlike
anxiety has a component of somatic agitation.
It is important to understand that energetic quantities require
continuity and conservation. This means that in the
impossibility to discharge the energy towards a specific goal,
it can move towards another one or other ones.
The components interact dialogically, through a "dialogue",
without the pathology showing. When we previously
discussed the dialogic interactions (inter-feedback), we
wanted to clarify that psychic functioning is built from the
dialogue between parties and their continuous retroactive
exchange.
On a higher level we find representations, the anti-thesis of
perception, both being of the mind and different from the
sensitive ways. We therefore distinguish representations of
things (images) and words (of a linguistic matrix), although
we do not exclude other types of representations serving as
representational procession, accompanying the former ones.
The role of representations is high, as is their expression, e.g.,
through artistic means. The origin of the representations of
what is more ancient, as the rupestrian paintings (from 40,000
years ago) with respect to the language (about 10,000 years
ago). The role of image in mental functioning is fundamental,
as it is also in clinical terms, whether they are considered as
a means of knowledge. Their direct knowing is as complex
as their nature and evolution, so that clinically this process of
knowledge can be accelerated through methods. This
22

happens as an example through the interpretation of the
Dream and the Rorschach reagent. Although these methods
need more space and are related to higher education, the need
expressed by this teaching aid is to produce an understanding
from the earliest university experiences, related to clinical
psychology. The relationship in fact passes through different
paths, whether they are based on different models or on
factors and human manifestations like images. The antiquity
and the actuality of the image in fact, represents a method of
study of mental functioning, which compared to the
previously proposed schemes allows to deduce the nature of
the images, the destination of affectivity and the typical
features of subjective functioning.
Image requires hermeneutics, and since this process is
absolutely necessary and complex, the effort, the culture and
the dedication necessary are high goals. The French school,
identifiable with P. Marty, considers these facts as treatable
through a process that brings facts back to the conscience.

1.5 The Suppression Mental Questionnaire
In this section a clarifying clinical trial example, focused on
treating, will show how to discover a typical fault of
representations related to mental images, which are not able
to go back to consciousness.
Previous experiences on the study of repression (Settineri et
al., 2016) highlighted the possibility of quantitative defence
study, through the questionnaire (SMQ, 2016). The
emergence of three factors, respectively a repressive
23

function, a regression in the service of the ego and
rationalization, brings back the opportunity to deepen the
defensive dynamic, not as an exclusive totality, but in detail.
As suggested by Berney et al. (2014), the clinical study of
defences provides a means to understand the affective
dynamics occurring in all individuals. This is a practice
particularly useful both in clinical work, research and
psychotherapy. Metzger (2014) underlines the adaptive
meaning of repression: in this regard, it is included among the
defences that are mature even at the testological level (Perry
& Henry, 2004); the metaphor of Vaillant (2000) bears
witness to this: "When used effectively [...] suppression is
analogous to a well-trimmed sail (p.94)”. In detail, the
defensive state of repression is expressed where the need to
deal with conflicts is consciously recognized. Unlike most
psychoanalytic concepts, repression is part of our daily life as
an immediate datum of consciousness, everybody is familiar
with (De Burge, 2001). The particular commitment of this
study focuses on the clarification made starting from S. Freud
(1926, 2013) which differs the repressive destination
(Unterdrückung) of representation, from the removal of the
affection linked to it, deepened in detail by A. Freud
(1936/1937) which refers to the consideration of repression
as a conscious phenomenon distinct from repression.
Like any consideration referring to a dimensional approach,
even repression as a psychic phenomenon is not exempt from
the production of psychopathological outcomes.
In fact, where the emotional state is not fused with
representation and therefore symbolization is not allowed and
24

it has to be seen as a defence against intolerable emotions and
fantasies (Busch, 2014), we witness the somatization
phenomena. This is an expression of psychological and
emotional distress through the body (De Burge, 2001), such
as responding to the economic phenomenology of mental
energy destination.
This psychosomatic aspect on the basis of psychoanalytic
studies concerning current neuroses is provided by the
clinical practice of Marty & Fain (1952), where the authors
later clarify that the failure of psychic elaboration of
excitement would produce a drift of the excitement itself. It
would not admit the immediate extinction, but rather an organ
destination (1955) which, as proposed by Dechaud-Ferbus
(2009) in the studies of Green (1993), is called "pathologies
of the negative" due to the fact that they are linked to loss and
destructiveness.
As stated in the previous study, which states the possibility
of using the metric approach aimed at detecting and studying
the dynamics of mental images and their affectivity, the
current study extends the proposal to the current IT
prerogatives.
As previously stated, authors postulate that the difference
between suppression and repression, highlighted in particular
by the Societé Psychanalitique de Paris, allows the
development of a quantitative instrument. Since suppression
is a conscious defence, it results also quantifiable through the
use of scales and questionnaires. This psychological account
is in order to build a questionnaire that includes the
25

identification of eighteen items somehow having a plausible
relationship with this defence mechanism. The exploratory
factor analysis identified three factors, named respectively
“repressive function,” “regression in the service of the ego”
and “rationalization,” the first of which is the closest to the
theoretical construct postulated.
For this reason, a “Suppression Mental Questionnaire”
mobile Application (SMQ App) was created, offering a
Digitalized Suppression Mental Questionnaire, which is
quick and easy to use. This App, available for Android OS
(version +4.4), is distributed through the Google Play store.
The following figure shows the SMQ App logo.

Figure 2 - The Suppression Mental Questionnaire mobile App logo.

The App lays on the power of Web Services to transfer
information to an administration platform. Web services are
client and server applications that communicate over the
World Wide Web’s (WWW) HyperText Transfer Protocol
(HTTP). As described by the World Wide Web Consortium
(W3C), web services provide a standard means of
interoperating between software applications running on a
variety of platforms and frameworks. Web services are
characterized by their great interoperability and extensibility,
as well as their machine-processable descriptions, thanks to
the use of XML. Web services can be combined in a loosely
26

coupled way to achieve complex operations. Programs
providing simple services can interact with each other to
deliver

sophisticated

added-value

services.

So,

the

administration platform is able to collect anonymous data
from users for further mining and analysis. Data can be
grouped in campaigns by adoptions of unique campaign
identifiers. The administrator, through the SMQ Portal, can
inspect data and/or download them for further analysis.
The portal is also able to transparently call SPSS features to
provide statistical analysis thanks to a deep analysis and
smart scraping activity. SPSS Statistics is an IBM software
package used for interactive, or batched, statistical analysis.
The same can be done for AMOS software for the
confirmatory factor analysis.
Here follow the start activity and the main screen of the App.

Figure 3 - The SMQ App start activity.
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Figure 4 - SMQ App results summary.

The adoption of digital tools speeds up clinical investigations
on suppression mechanisms and makes clinical trials easier
by reducing the needed effort for manual scoring. It also
enables faster and deeper research practices, also more
appropriate to the times by enabling the real-time transfer of
the results to digital archives in order to foster further
computation and analysis for statistical and psychometric
purposes. Mobile operating systems, Internet and Web 2.0,
and the considerable computing capabilities provided by
Clouds are an extremely powerful combination of tools able
to provide Open Data/Results in real-time manner to
scientists and users as well, and to spread the use of the
questionnaire all over the world.
The Suppression Mental Questionnaire system (the mobile
App, the Web Services, the Cloud, etc) acts as a bridge
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between the dynamic psychology, the cognitive studies, and
modern information and telecommunication technologies.

1.6 The Propp’s folktale morphology and the games
Since its introduction (1950), Propp’s model of the structure
of fairy tales has been regarded as one of the milestones in
semiotic analysis and narratology (Ardvisson, 2006),
becoming a pillar for game studies, making someone claim
for a universal, beyond Russian fairy tales, applicability of
Propp’s pattern (Berger, 2002).
While studying Propp’s context, scholars in 19th century had
proposed the folk tale was an ancient all-European genre and,
by deducing the historical spread of each tale within Europe,
tried to deduce the place of origin of the genre proper (Aarne,
1910; Thompson, 1928, 1961).
As Thompson states (1961), even a universal applicability
could be excluded due to different traditions of nations like
American and Central African Indians, a general application
on Europe and West-Asia can be considered.
Propp’s model, based on an analysis of 100 texts in
Afansiev’s collection of Russian Folktales representing the
subcategory of fairy tales (Propp, 1968), can be seen as a
common pattern for all folk tales, also including all forms of
narratives in non-European and all ancient societies, being a
model for fairytales which can be used in comparative
studies. The Propp’s model can be regarded as an
archetypical structure for all narratives in the considered
areas.
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The Propp’s model consists of 31 consecutive functions.
Every one of them functions in the tale as an isolated element
concurring to the narrative as a whole, and an inventory of
dramatis personae. Citing Holbek (1986) the functions are:
1. Absentation. One of the members of a family is absent
from home.
2. Interdiction. An interdiction is addressed to the hero.
3. Violation. The interdiction is violated.
4. Reconnaissance. The villain makes an attempt at
reconnaissance.
5. Delivery. The villain receives information about their
victim.
6. Trickery. The villain attempts to deceive their victim.
7. Complicity. The victim submits to deception.
8. Villainy The villain causes harm to a member of a family,
alt. 8a: Lack. One member of a family lacks something.
9. Mediation. Misfortune or lack is made known.
10. Beginning counteraction. The seeker agrees to
counteraction.
11. Departure. The hero leaves home.
12. First function of donor. The hero is tested, which
prepares the way for receiving a magical agent or a helper.
13. The hero´s reaction. The hero reacts to the actions of the
future donor.
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14. Provision or receipt of a magical agent. The hero
acquires the use of a magical agent.
15. Spatial transference, guidance. The hero is transferred
to the whereabouts of an object to be searched for.
16. Struggle. The hero and the villain join in direct combat.
17. Branding, marking. The hero is branded.
18. Victory. The villain is defeated.
19. Restoration/ Lack liquidated. The initial misfortune or
lack is liquidated.
20. Return. The hero returns.
21. Pursuit, chase. The hero is pursued.
22. Rescue. Rescuing the hero from pursuit.
23. Unrecognized arrival. The hero, unrecognized, arrives
home or in another country.
24. Unfounded claims. A false hero presents unfounded
claims.
25. Difficult task. A difficult task is proposed to the hero.
26. Solution. The task is resolved.
27. Recognition. The hero is recognized.
28. Exposure. The false hero or villain is exposed.
29. Transfiguration. The hero is given a new appearance.
30. Punishment. The villain is punished.
31. Wedding. The hero is married and ascends the throne.
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The list above was then reduced to 20 (Greimas, 1983) and
this is the version which some Italians, like Alberto Moravia,
authors refer to during the 20th century.
Even the significance of Propp’s model hasn’t been tested in
any larger extent comprising a variety of folk tales, it is
universally recognized as the reference pattern for fairy tales
(Holbek, 1986) also when considering (Meletinskij et al.,
1974) the reduction of the 31 functions into five moves (the
ones changing the status of hero/heroine) and eight possible
social positions, constructed by the combination of the
oppositions (high-low, male-female, young-adult).
This framework allows to make a story flow that becomes
easier when starting at the end of the narrative, where the
outcomes of all events are pinned down, and tracing them
backwards (Ardvisson, 2006).
What Holbek’s model suggests is a generative grammar for
tales of magic, that is, the similarities of many European folk
tales and the variation within the genre is to be explained as
a common, stereotyped pattern for remembering stories as
well as producing new ones, a narrative/entertaining
competence of the skilled narrator (it shall be remembered
that the telling of tales of magic was a specialist craft, not
common everyday knowledge).
In other words, the European folktale/tale of magic gets its
narrative force from the oppositions of male and female,
young and adult, king and peasant (rich and poor) being
topics of interest.
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This framework can be considered an interesting starting
point for the research we depict to be implemented through
Virtual Reality and enabling objects manipulation.

1.7 Image manipulation: a way to induct and identify
emotions.
As reported in the previous sections, scotomization leads to
illness, more precisely to psychosomatic disorders. A
confirmation of this hypothesis will be provided in terms of
cognition.
Since representations and mental images are outcomes of
internalization of fantasy-object or products, they are not
directly accessible to consciousness so that the knowledge of
them can be obtained only through their own products. More
than in the normal status, in pathological statuses, the
possibility that representations emerge is denied and
disturbed.
Our intent is to extend the outcomes of a / the classical
psycho-therapeutic approach to new issues of Virtual Reality.
In fact, the clinical and therapeutic practices could represent
a way to increase this possibility, in our case, through the
manipulation of images in 2-dimensional or 3-dimensional
environments. This kind of approach aims to improve the
generation of those products such as the variation of
representations and the related emotional aspects.
In my previous professional experience it has been
recognised for neuro-degenerative diseases through the same
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technologies and software design and development practices.
This is demonstrated also by the rise of several companies
operating in the field whose products are day-by-day entering
the rehabilitation and training centres all over the world (RusCalafell, et al., 2014; Freeman, et al., 2016; Pot-Kolder, et al.,
2016).
Activities could be considered as deriving from some initial
hypothesis, like having, through the enabled perspective, the
chance to:
- Detect the presence of images related to specific fields of
content playing a special role within certain psychosomatic
pathologies;
- Collect data referring to the way these contents evolve and
what they are composed of;
- State that scotomization leads to pathologies and that they
can be detected, in conjunction with others, through the
proposed method for psychosomatic subjects.
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Chapter Two.
Generating and Recognizing emotions:
the Vlad game. The trunk.

2.1. Declination of Propp’s folktale morphology in Vlad.
The Vlad software has an intuitive user-friendly operation by
design, so as to help the player to move inside a threedimensional semi-immersive space. Vlad is an emotion
generator

and

recognizer

operating

through

image

manipulation and qualitative and quantitative monitoring &
recording of storytelling experiences. This is obtained by
fostering the storytelling process through the usage of images
in an engaging and amazing context, which is simultaneously
simplified and partially automated.
The heart of the Vlad serious game is composed by two
modules working together to build a completely new
experience to structure the self. In the Vlad software, it is
done through the implementation and the deployment in a 3D
space of a game using a 21-function-cards version of the
Propp’s folktale morphology. The two modules we
mentioned namely are:
- The “Game Board” (in Italian language, “Tabellone di

Gioco”), contained in the “Game Board” 3D scene within
the RunFunction scenario and shown in the above Figure,
where the sequence of functions implementing the
morphology takes place and where the player (the user)
manipulates objects, actions, roles, settings, etc to provide
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an almost infinite combination of card sequences through
a set of card which can be unlimitedly expanded and
through a theoretically unlimited set of levels of difficulty.

Figure 5 - The Vlad serious game Game Board.

- The monitoring and users’ performance measuring system
which is devoted to the acquisition of qualitative and
quantitative parameters (metrics) uniquely defining any
player’s (user’s) performance. Standard and innovative
metrics have to be monitored, like ones in the following
list:

▪ The latency time, general and when key moves occur.
▪ Execution time for (every) function.
▪ Average execution time for function normalized by the
number of the used cards.

▪ The total execution time for the session.
▪ The number of cards on the Game Board and their
frequency as one card can be used several times.
The system must be also able to record the storytelling
process and make it available for off-line analysis (ex-post)
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together with the values of the measured execution and
performance parameters.

2.2. Vlad General Architecture.
As any other software, Vlad can be represented by a Finite
Automaton, namely a Finite State Machine (FSM) or Finite
State Automaton (FSA, plural: automata), or simply a State
Machine, which is a mathematical model of computation. It
is an abstract machine that can be in exactly one of a finite
number of states at any given time. The FSM can change from
one state to another in response to some external inputs; the
change from one state to another is called a transition. Finite
state machines are of two types: deterministic finite state
machines (DFSM, having uniqueness of the computation)
and; non-deterministic finite state machines (NFSM). A
DFSM is defined by a list of its states, its initial state, and the
conditions for each transition. A NFSM does not need to obey
these restrictions. Thus, a deterministic finite-state machine
is also non-deterministic and can be constructed as equivalent
to any non-deterministic one.
The behaviour of FSM can be observed in many devices in
modern society that perform a predetermined sequence of
actions depending on a sequence of events with which they
are presented: vending machines, dispensing products when
the proper combination of coins is deposited; elevators,
whose sequence of stops is determined by the floors
requested by riders; and combination locks, which require the
input of combination numbers in the proper order.
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A State is a description of the status of a system that is waiting
to execute a transition. A Transition is a set of actions to be
executed when a condition is fulfilled or when an event is
received. Identical stimuli trigger different actions depending
on the current state. In usual representations, it is also
possible to associate actions with a State:
- An entry action: performed when entering the state, and
- An exit action: performed when exiting the state.
This is exactly the case of Vlad software.

2.2.1 General Finite State Machine
Every FSM can be easily represented by a State Diagram and
a State Transition Table. In a State Diagram, typically
obtained through a Graph, States are represented by Nodes
and Transitions through edges (oriented arches).
A very simple self-explanatory example is show in the Figure
below.

Figure 6 - An example of State Diagram.

38

Several state transition table types are used. The most
common representation is a classical text table where state
transitions arise in combination of current state (columns)
and input (rows) and the corresponding cell shows the next
state.
Vlad general architecture can be represented by a DSFM. A
full description of the general operation of the software
(based on requirements and users/designers desiderata) is
depicted in the following State Diagram.

Figure 7 - The full Deterministic Finite State Machine for Vlad.

In the previous State Diagram, the States are in tight
connection with the Vlad 3D Scenarios. In fact, Vlad
architectural design has 4 main Scenarios and several
accessory ones. The main scenarios are:
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- Init, where the game is presented and the player (user)
introduced to goals to be reached and actions to be
performed in order to do it;
- Main, where the player chooses an Avatar for the main
character of the tale so formally setting the “hero,” the
protagonist of the tale; this is done through several
accessory functions/scenes enabling the setting of the
gender, the clothes, the role of the hero in the tale (e.g.
a farmer rather than a knight), the main setting for the
whole tale itself (e.g. the castle, the wood, etc), as well
as the hero’s family composition; there also the chance
to set the desired level of difficulty.
- Login, where the performance is bound to a specific
user for archiving and personalization of the software;
- RunFunction, where the Game Board takes place and
the sequence of 21 Propp’s functions deploys.
Since the Vlad DFSM is very self-explanatory, no need for a
dedicated State Transition Table arose.

2.2.2 Adapted Finite State Machine.
Due to time and effort constraints, a reduced (but not less
effective) FSM was adopted in the current implementation of
Vlad. There some functions were rearranged so to enable
software reuse and inheritance, some minor functions were
removed or simplified by coupling with others.
There is the reason why, e.g., in the following Figure the “0.1
Family” State is not shown anymore and the “Setting” state
was directly linked to “RunFunction” in order to enable a
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fine-grained settings selection, which makes the general
setting foreseen in the Main Scenario much less important.
Operation of the Software, whose model is depicted in the
following Figure showing the Adapted Finite State Machine
for Vlad, will be described in detail in the next sections.

Figure 8 - The Adapted DFSM for Vlad.

2.2.3 Vlad Hardware and Software Components
In order to properly operate the Vlad application requires the
following components be available:
- An Operational Environment represented by a 3D
Space the user can navigate by his/her body while
playing Vlad. This is provided by the Gaming Engine.
- Hardware is set providing the player (the user) with a
3D (or 2D as described in 2.3.1.2) representation of
objects as well as an interaction means to manipulate
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them through parts of his/her body (hands but not
only).
- The Vlad VR Software modules as previously
described in this chapter and described in depth in the
following.
- The Emotion Recognition algorithm and best practice.
Every item in the previous list will be now presented.

2.2.4 Software Operational Environment
Through a semi-immersive 3D Virtual Reality (VR)
visualization Device (see 2.3.1) and the tracking/input system
the player (the user) is placed in a “Working Space” made by
a 3D Game Space where he/she interacts with a set of objects
and lives a tri-dimensional Virtual Reality session enabling a
Structuring of Self experience. From an external point of
view the result can be considered very similar to the one
depicted in the following Figure. A Virtual 3D or 2D Space
is automatically provided by the integration of a 3D Gaming
Engine.

42

Figure 9 - The 3D Game Space.

2.3. Hardware for Vlad Usage
Vlad is born to set up a semi-immersive VR experience in a
3D space. This is the reason why the project immediately
focused on hardware dedicated to this kind of experience.
Nevertheless, the software can be easily adapted to diverse
fruition modes with minor effort and deploy/integrate
different hardware. In the following subparagraphs we will
depict the whole set of possible devices for Vlad and explain
how the software can easily be modified to integrate them.
This has to be done in response to the excessive cost for
hardware implied by the semi-immersive version of the
software.

2.3.1 Visualization Hardware
Visualization is very important for the functionality of a
computer graphics application, much more if the application
itself is a VR solution.
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2.3.1.1 VR Headsets/Cardboards
The only chance to have a not-too-expensive 3D VR
application is to make use of Virtual Reality headsets. It is an
innovative head-mounted device (HMD) that provides
Virtual Reality for the occupant. VR headsets are widely used
with video games but they are also used in other applications,
including simulators and trainers. They comprise a
stereoscopic head-mounted display (providing separate
images for each eye), stereo sound, and head motion tracking
sensors (which may include gyroscopes, accelerometers,
structured light systems, etc).

Figure 10 - The OSVR HDK2 VR headset by RAZR.

The Figure above shows a typical headset, the HDK2 by
OSVR (photo courtesy of OSVR). Nowadays, most common
headsets have prices around a few hundred euros.
Unfortunately, the cost of the workstation the headset has to
be connected to, can be considerable (more than one thousand
euros). This might make the investment less convenient for
the specialist/user, in the aim of our project. One solution
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could be represented by the adoption of Cardboards, headsets
where hardware and displays are replaced by a high-quality
mobile phone. Unfortunately, mobile phones having enough
computational power to support a graphical application like
Vlad are quite expensive as well, as much as the workstation.
In addition to this, even if this allows the researcher/user to
save some money, serious constraints on application
development should apply (reduced number of polygons in
graphics, slower computation during software runs to be
taken into consideration, etc.). This has to be compared to the
unique advantage of a bigger mobility due to having the
software fully contained in a smartphone, with no need of a
workstation. The specific goals of Vlad software make the
solution based on the VR headset and the workstation much
more preferable.
During the development, a new VR device has established
itself on the market and has become widely used all over the
world. The Oculus Quest has been launched by Oculus, the
market leader of VR headset, main competitor of RAZR. The
Quest replaces the usual VR headsets with a fully wireless
and all-in-one device. Neither controlling from the
workstation nor wires are necessary anymore for a highly
impressive 3D VR experience. The Quest integrates all
hardware needed for computing and it is equipped with
batteries enabling the standalone use for a very comparable
price. For this reason the software has been immediately
ported to Oculus Quest platform and RAZR HDK device
abandoned.

45

Figure 11 - The Oculus Quest HMD and its controllers.

2.3.1.2 Tablets and Smartphones
Powerful, convenient and multi-purpose smartphones and
tablets are the two key players in the fast-growing world of
mobile computers. Every house owns at least one of them.
They cannot be ignored as means for spreading information,
knowledge, and (why not) useful software applications.
The Vlad architectural design has been made so that a lowcost version of the application may be installed on Android
or iOS mobile devices. All Game Engines nowadays
integrate the chance to compile software for installation on
Mobile Operating systems. This

would

of

course,

substantially increase the landscape of users for Vlad by
clearly renouncing to have a Virtual Reality software in spite
of a 2D App. Even if this line of development is out of interest
for this work, the software has been developed by keeping
full compatibility with Mobile Devices so that it can be
turned into a 2D Mobile App with just a few changes.
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2.3.2 Interaction Hardware
Dedicated hardware and proper software integration in the
Vlad application must be provided to enable interaction
between the player and the software. The hardware devoted
to control Human Machine Interaction in a Virtual Reality
environment is quite often called the Controller. Here
follows a list of possible hardware solutions for interaction.

2.3.2.1 Motion Controllers
Controllers help you interact with the virtual world. As the
VR industry is growing, there are several types of controllers
used to interact with virtual content. Among these:
- Standard Gamepads: similar to controllers used for the
Sony PlayStation or Microsoft Xbox, gamepads can be
used to interact with Virtual Reality objects and
environments. Even not providing the most immersive
solution, they allow control for movement and
interaction in a format that most gamers are familiar
with.
- Motion Controllers: the most favoured form of VR
controllers, usually coming in the form of twin
controllers (one for each hand) and offering interactive
buttons and input, while being able to track the
physical movement of a user’s hands in all directions,
allowing for an enhanced feeling of physical presence
in the game. Motion controllers can also come in the
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more expensive form of gloves or cameras that track
the movement of players’ hands.
- Locomotive Controllers: they help simulate movement
in the virtual world. While standard controllers and
motion controllers can do this, locomotive controllers
actually simulate walking/running. Most recent
locomotive controllers can come in the form of
omnidirectional treadmills, treadmills that allow the
user to walk endlessly in any direction they want, or
chairs that allow control for movement by leaning in
different directions, etc.
There are other controller technologies being experimented
with such as eye tracking, allowing users to interact with
objects just by looking at them, or haptic feedback
controllers, which allow simulation of touch in the virtual
world. The VR industry is new and still growing, so this list
should continue to grow as more companies innovate around
the technology.
For this research/study Motion Controllers seemed to be the
most fitting hardware among the listed ones. In the following
figure, HTC Vive Controllers are shown as an example.
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Figure 12 - HTC Vive Controllers description.

The Oculus Quest is originally equipped by a couple of
Motion Controllers. For this reason the choice of integrating
use of Quest in the Application, implied the use of the
corresponding controllers.

2.3.2.2 VR Gloves
VR Gloves bring players’ hands to Virtual Reality Space with
very simple integration. They are, in the VR hardware
market, an effective but simple to use tool to capture handand finger movement. Unfortunately, they are neither cheap
nor fully integrated with all visualization solutions yet.
For those reasons, this work will not consider the chance to
integrate gloves, at the time of this writing.
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Figure 13 - An example of VR Glove (property Manus).

2.3.2.3 Keyboard and Mouse
Also a keyboard and mouse are quite good friends when
trying to interact with Virtual Space. They came as a very
cheap solution for the development of prototypes and always
allow a backup solution to interact with a VR application
when Controllers shut down or a supervisor wants to keep an
eye on the player behaviour in the VR Space. For this reason
Vlad will keep interaction through the keyboard and mouse
active.

2.3.2.4 Touchscreens
Touchscreens can also be considered a means of interaction
even if they are a 2D-born device while interaction happens
in a 3D Space. Porting a click (namely “a tap”) on a 2D device
is not easy at all and requires the 3D application be ported to
a 2.5D perspective simulating 3D space with a set of
development turnaround.
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Since adoption of touchscreens would make Vlad software
turn into a different software application, this task considers
the chance to adopt them for interaction in the sole case of
installation on Tablets and Smartphones, where touchscreens
are natively available and software turns in a 2D application.

2.3.3 Selected hardware for Vlad v.1.0.0
The hardware initially selected for the current version of Vlad
software (release 1) is the following:
- Operational Environment: 3D Space by Unity 3D
Engine.
- Visualization: Razer OSVR HDK2 headset
- Interaction: Keyboard and Mouse
After the release of Oculus Quest and its integration in Vlad,
the hardware list changed to:
- Operational Environment: 3D Space by Unity 3D
Engine.
- Visualization: Oculus Quest All-in-one VR Gaming
Headset, 128GB.
- Interaction: Touch Controllers (also Keyboard and
Mouse).

2.4. Architecture of Vlad Application
Here follows a detailed description of all Vlad application
scenarios (forms, etc) so that operation can be understood in
depth.
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2.4.1 Init
At application start-up the Init screen (scenario) is shown.
The Init panel briefly explains the application goals and
operation to the player (the user) while introducing him/her
to the main activities required by Vlad. In this scenario all
physical and network connections are tested in a transparent
way (no notification to the user). Database connection,
availability of basic configuration, availability and operation
of the microphone, etc. are tested as well. Any eventual error
message will show on the screen and be sent to the
administrator during this phase.
It would be worth it to couple a narrative voice to every
introductory message.
When clicking on the “Next” button, the Main panel Scenario
is loaded.

2.4.2 Main screen and the selection of the Hero
The graphic interface shows a mixed solution displaying a
side menu containing several buttons for configuration
purposes as well as a wider game preparation panel. This
interface provides a real 3D experience where the player (the
user) can prepare to start the game by interacting with 3D
Avatars to set gender (rel.1, male or female) and role (King
or Queen, Prince or Princess, Soldier or girl soldier, Knight
or Lady, Farmer, Employee, etc). The same happens when
setting the level of difficulty for the serious game.
In order to enable this behaviour, the scenario (and the panel
on the screen) comprises a set of vertical sectors as a
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decomposition of the horizontal screen that respectively
show:
- a 3D rotating carousel for choosing the Hero’s Avatar
(rel.1);
- a 3D rotating carousel for choosing the level of
difficulty (rel.1);
- a 3D rotating carousel for choosing Hero’s family
components (not implemented);
- a vertical bar with a series of buttons (icon only) for
accessory

functions

(patient

login,

parameter

configuration, start a new game, display results, save
data, exit the application, etc.).
Once the main character and the remaining parameters have
been properly configured, it is possible to start the game by
switching to the Game Board screen.

2.4.3 Other characters
The selection of other characters is not fundamental for the
beginning of the game. So, the architectural choice has been
to put them in a dedicated “Characters subpanel” in the Game
Board so that they can be selected and placed on the Board
whenever they are needed during the story telling.
The software comprises the 6 additional characters defined
by Propp who take part in the tale together with the hero.
Summarizing:
- The Hero, the protagonist; he/she will triumph at the
end; traditionally the hero is a male protagonist whose
role it is to restore normality or equilibrium. He does
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this by defeating the villain(s) and winning the love of
the heroine.
- The Villain is the cause of the disruption and the enemy
of the hero. The villain may also be a threat to the
safety and the wellbeing of the heroine.
- The Dispatcher, who sends the hero on a journey to
restore equilibrium. The dispatcher may also be the
father or a father figure of the heroine, sending the hero
on a quest to see if he is worthy of his daughter.
- The Donor, who gives the hero something to help him
along his journey. This gift may be a piece of advice, a
skill or an object such as a weapon.
- The Helper, assisting the hero in restoring equilibrium.
The helper may be a sidekick, with the hero throughout
the game, or someone they meet along the way.
- The Heroine, who is usually a passive and vulnerable
character, threatened by the villain and needing
rescuing by the hero.
- The False Hero, who is a character who initially seems
to be on the side of the hero but who turns against or
deceives them.
For a detailed discussion on the several characters please
refer to Propp’s morphology.

2.4.4 The 21 Propp’s functions
In the Game Board scenario, all the Propp’s morphology
functions will take place, in a number tightly bound to the
level of difficulty selected. See the Table 6 in Annex 2 to
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inspect available levels of difficulty and what functions
compose any of them. The more difficult one is the level, the
most functions compose it so that the storytelling becomes
more difficult as the level increases.
The Game Board scenario, as presented in the FSM, moves
through the several functions, from a given function to the
next one (and eventually to the previous one) in the Propp’s
sequence,

re-organizing

game

objects

and

contents

depending on the upcoming function (the destination one).
At the end of the game, the player both chooses to exit the
game and completes the session, Vlad application returns to
the Main Screen where it will be possible to show results and
performance metrics, store it, start a new session, finally exit
the game, etc.
The basic element of the game is the Card which can be
shown by the front or back side. Cards are pre-set on the
Game Board Scenario using several Thematic Panels and can
be moved (placing a duplicate of the card on the next
predefined region available) even multiple times on the Game
Board. An example of the card, seen from the back side, is
the following (rel.1).

Figure 14 - Standard Card model for Vlad.
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The card reads both on the front and on the back a text
describing the meaning of the card itself. On the front the card
also shows a self-explanatory picture, while on the back it
shows the Vlad logo.
The Game Board, in order to foster the creation of sequences
of the cards and stimulate the player to produce effective
storytelling, is composed by the following interacting parts:
- Title and Control Bar: it contains the Vlad application
logo, the button to open the configuration editing
panel, the buttons to move to the next and previous
function, the button to pause and restart software (the
current function) and the stop/kill button.

Figure 15 - The Title and Control Bar in the Game Board.

- The Characters Panel: it comprises the set of avatars
for the seven available characters the users can involve
in the tale being told. The choice of the 3D Avatar on
the Main Screen sets on top of this pane the selected
avatar as the hero representation. In the following
Figures, the basic structure of the characters panel and
the avatars for the King and the Queen are shown.
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Figure 16 - The Characters' Panel.

Figure 17 - The King character.
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Figure 18 - The Queen character.

- The Setting Panel: this panel contains the cards
allowing to describe the setting of the events in the tale.
At the moment it offers only the following alternatives:
house/city/hometown, forest, meadow/countryside,
and castle. These places can also be used to indicate
the source or destination of a possible trip or transfer.

Figure 19 - The Settings Panel.

- The Action-Card Panel containing a set of contextsensitive cards
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Figure 20 - The Action-Card Panel.

- The Game Board Panel where the cards are affixed
through a Click or Drag mechanism. The succession of
cards gradually affixed on the board helps the user in
the narration. The cards can be dragged onto the board
or removed from it with an easy gesture of the hand
(tap, click on the card in the other panels). It is under
verification the possibility to change the order of the
cards on the Game Board by dragging.

Figure 21 - The Game Board Panel.

- The Monitoring Panel containing the overall and
function Timers, the “in progress” or “not in progress”
recording indicator with the related command button,
the status indicator related to the proper software
execution, etc. An example is provided below.
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Figure 22 - The Monitoring Panel.

2.4.5 Game Playing
For each of the functions starting from the first and to the last
scheduled for the selected game level, the player has at
his/her disposal several groups of cards which are sensitive
to the context. He/she can use them in the number he/she
wishes to compose the story by simply placing them on the
Game Board. At the end of the narration for the current
function, the game moves to the next function when clicking
on the "next function" button (right arrow) in the Title and
Control Bar.

2.4.6 Metrics and Performance indicators
This section provides an in-depth description of all
parameters monitored during the execution of Vlad. As
qualitative parameters:
- Corporal expression
- Intonation pitches and voice levels
- Narratology
- Level of attention and interest
- Relationship between the hero and the player
- The player's level of involvement
- Specific word repetitions and relevance
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- Repeated positioning of words (e.g. when the hero is
mentioned as first in every function)
- Other emotional levels emerging from the storytelling
Quantitative and execution-related parameters are:
- Latency time, general (GLT) and for key moves (KLT)
- Single Function Execution Time (SFET)
- Average Function Action Execution Time as SFET
normalized by the number of used cards in a given
function (AFAET)
- The total execution time for the session (TET)
- The total number of cards on the Game Board (TNoC)
and their frequency (CFV) as one card can be used
several times. The CFV is automatically calculated for
significant cards but can be calculated also manually if
the need should arise
- The number of occurrences of the cards corresponding
to the seven characters
In addition to this, the player’s feelings and sensations should
also be kept into consideration as well as the chance to
identify arousal of defence mechanisms.
As previously mentioned, the monitoring system will also
record the storytelling activity by producing an audio file for
post-processing and analysis.

2.4.7 Performance Recording
The availability of a full recording of the storytelling activity
will foster ex-post qualitative analysis. An audio file will be
stored in the application sandbox and will be available to
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download. The analysis of the audio file will enable the later
evaluation of several analogic or digital metrics highlighting
interesting emotional aspects in the player’s performance.

2.4.8 Data archiving
The application takes advantage from Cloud computing
capabilities by setting up a Cloud archiving space (the
Sandbox). In the Sandbox, files are archived through a
naming policy enabling easy recovery of items related to a
given session/game instance.
The Sandbox also hosts the application Database where
sessions and users details are bound in a safe manner.

2.4.9 Software GDPR compliance
As of May 25 2018, personal data in EU countries is
subjected to General Data Protection Regulation (GDPR).
While designing the Vlad software and its related data
archive, compliance with current regulation was taken into
consideration. Clinical Trials users have to sign a release for
these reasons.

2.5. Implementation tools
In order to address tasks discussed in this work, the following
software was used when developing the Vlad serious game:
- 3D VR development platform: Unity 3D Engine. Unity
is the ultimate game development platform. Unity can
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be used to build high-quality 3D and 2D games, deploy
them across mobile, desktop, VR/AR, consoles, etc.
- 2D Avatar generation: website creaavatar.it and further
manipulation with PhotoShop.
- 3D Avatar generation: MakeHuman.
- Finite State Machine generation: Fizzim.

2.6. Emotion Recognition Algorithm
Emotion Recognition is a quite complex and variegated
process where human intervention cannot be excluded. If the
human-based evaluation is a more subjective process, it also
allows intercept qualitative aspects the automated process
quite often cannot. On the other side, automated evaluation
provides standardized quantitative performance values in a
deterministic and objective way, with no effort from
scientists for acquisition but also not bound to the person
specific aspects in any way.
The innovative solution proposed in this study/research is to
provide the scientist with a “Vlad Evaluation Manual”,
introducing a totally new approach, based on a mixed
(automated and manned) evaluation algorithm/process able
to get the best from both kinds of evaluation processes. The
Manual describes the innovative emotion recognizing
approach as a combination of the following elements:
- A User Questionnaire, devoted to intercept the players’
feelings, determine the level of confidence and
evaluate the eventual arousal of defence mechanisms
as for Suppression Mental Questionnaire
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- A set of mathematical tools offering the capability to
quantitatively evaluate the audio recording file.
Application of F-Transform and L-Transform could be
able to identify frequent peaks, pitches, etc. In
mathematics, the Laplace Transform (L-Transform) is
an integral transform function named after its inventor
Pierre-Simon Laplace. It transforms a function of a real
variable t (often time) to a function of a complex
variable s (complex frequency). On the other side, the
Fourier

transform

(F-Transform)

decomposes

(analyses) a function of time (a signal) into its
constituent frequencies. This is similar to the way a
musical chord can be expressed in terms of the
volumes and frequencies (or pitches) of its constituent
notes. The term Fourier transform refers to both the
frequency domain representation and the mathematical
operation that associates the frequency domain
representation to a function of time. The Fourier
transform of a function of time is itself a complexvalued function of frequency, whose magnitude
(modulus) represents the amount of that frequency
presents in the original function, and whose argument
is the phase offset of the basic sinusoid in that
frequency.

Those

transformations

have

many

applications in science and engineering and could be
applied to emotion recognition through voice sampling
as well as other mathematical functions.
- An Artificial Intelligence tool to analyse in-depth the
audio files, recognize terms, count them and identify
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repeating items in voice tracks. Tools like Audacity
could

automatically

evaluate

occurrences

of

predefined terms/words and offer a good starting point.
- A Specialist’s Form containing the list of the
quantitative and qualitative parameters acquired and
supporting the refinement process through lists of
predefined values and text areas for commenting and
analysis.
The Emotion Recognition Process is the very innovative
outcome of the Vlad implementation and represents a totally
new application method of presented technologies and
algorithms. This allows the design and development team to
patent it.

2.7. Vlad Application development
The development of the Application started in mid-2019 and
requested more than one thousand hours of graphical 2D and
3D models definition (including texturing), Virtual Reality
software development (VR scenes and scripting), testing. By
design the full implementation of the software would have
required much higher effort. That would represent a task that
one single “resource” could not address on his/her own. So,
it was clear from the beginning that a compromise in
development should have been necessary. By the way,
postponing the full development of the application did not
mean providing just a proof-of-concept. In fact, development
was limited to essential elements just in its redundant or not
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strictly necessary parts. In fact, the software enables the full
storytelling and image manipulation experience.
As regards to the graphical elements the modelling and the
texturing of characters and other graphical elements (e.g. the
clothes) were repeated several times in order to ensure a
detailed enough graphics experience, with the proper level of
detail, together with the fluid processing of the scene in the
Virtual Reality 3D environment. Some research and tests
have taken place in order to identify the number of polygons
for objects and surfaces which do not affect the rendering
time and overall application performances. One necessary
improvement is for sure the definition of the front side of all
game cards whose back side is currently provided. So, in the
current version of the serious game, a card is identified and
recognized by the name. It would be much more impressive
if it could be recognized by the front face image. This is a
pure computer graphics and time consuming activity which
has 100% been currently postponed. Just some of them were
sketched so as to provide an example how the final version
of Vlad could show. Having all the front images for the
several dozens of cards would have delayed the development
of the remaining elements of the game and introduced just a
small added value in this phase of the App lifecycle.
Here follows some pictures taken from the developed scenes.
They are taken from either an additional display screen or the
internal screen capture feature available on Oculus Quest
device. They do not provide the clear and “real” perceptions
produced by a VR experience. They however are an easy way
to partially feel (at least comparing them with the 2D ones
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provided in the architectural design) the effects of being
involved in a 3D VR experience.

Figure 23 - The selection of game level from the patient’s PoV.

Figure 23 shows the selection of the level of difficulty. As
stated in the architectural design, Vlad operates through four
increasing levels of difficulty, from 1 to 4. Every level
provides an increasing number of Propp’s functions (stages
of the game) always including the ones provided by the
previous levels. Before the game starts, it is also possible to
set some additional parameters, like e.g. the maximum
duration of the game. This set an internal timeout. When
expired, the game invites the patient to exit. The setting
screen is shown in Figure 24.
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Figure 24 - The parameter setting screen before the start of the game.

In the above picture, also the selected hero is shown in the
upper right corner. The other available characters are shown
just below him. The dragging of their own picture towards
the game board places the corresponding card in the first
available cell of the game board grid. In the bottom part of
the right column, four cards indicating the four locations
available to place the events told in the given function (level)
of the game. The patient can use any card as many times
he/she wishes.
The only constraint in the current version is that, once
selected, the hero (either male or female protagonist of the
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tale) cannot be changed until the end of the game session. No
dynamic gender change is allowed by the game.

Figure 25 - The “Play game” click.

Figure 25 shows how the action of starting the game takes
place. Oculus Quest offers two different ways to graphically
represent the click on or manipulation of objects in the
software:
● Through models of hands, or
● By a simulated laser ray.
The second option was chosen since it minimizes the physical
space needed for patient’s moves.
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Figure 26 - The main settings screen.

In order to make the game more amazing, the chance to
configure the clothes for the hero character was introduced
only. Starting from the main settings screen, it is possible to
move to the clothes selection screen by clicking on the
clothes button, just below the hero avatar (see Figure 26).
Some examples on what the hero looks like are presented in
the following. It is also possible to turn the hero and look at
him/her through a 360° perspective. Once the clothes
selection screen is enabled, the panel for colour selection
shows. See Figure 27 and Figure 28 showing two examples
of hero personalization.
The hero changes his/her own body posture to improve the
patient/player’s engagement experience.
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Figure 27 - The hero in dark red and brown clothes, setting done.

Six different colours per piece of clothing were established,
so that 216 combinations are possible per every configurable
character. The palette is shown in Figure 29 as well as the
completion of the hero configuration through a click on the
“Ok” button available in the bottom right hand side of the
active screen.
Figure 30 shows the final game-board provided by the current
version of Vlad.
Some tests were obviously run during and at the end of the
development activities. Figure 31, Figure 32 and Figure 33
were taken during tests.
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Figure 28 - The hero in grey and green clothes, ongoing setting.

Figure 29 - Colour palette and completion of hero configuration.
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Figure 30 - The VR game-board.

Figure 31 - Vlad Test, helper selection.
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Figure 32 - Vlad test, wizard selection.

Figure 33 - Vlad test results.
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Chapter Three.
Clinical trials and validation. The leaves.
3.1 Goals of validation
3.1.1 Rationale for Goals of Validation
As reported by Li et al (2020), the term psychosomatics refers
to the intersections between biological and psychological
events. This is configured starting from factors related to
health conditions and pathology that require a specific
clinical assessment (Beuer et al., 2011).
The need for a specific framework arises from the fact that a
percentage between 30 and 40% of somatic symptoms are not
reflected in ordinary medical practice, therefore emotional
states, compromises in the quality of life, functional
manifestations and increase emerge costs for the national
healthcare system due to the fact that patients undergo
repeated analysis without feedback (Barsky, Orav, & Bates,
2005; Creed et al., 2018; Fava, Belaise, & Sonino, 2010; Hinz
et al., 2017; Körber, Frieser, Steinbrecher, & Hiller, 2011;
Wang et al., 2017). In this sense, the number of tools that can
be used to detect psychosomatic phenomena has grown over
time and the surveys have revealed numerous comorbidities
with other pathological conditions (de Waal et al., 2009;
Gierk et al., 2014; Kroenke, Spitzer, & Williams, 2002;
Wang et al., 2017).
Specifically, depression, anxiety, hostility, anger, obsession
symptoms and "somatic concerns" were detected throughout
adolescence and adulthood before the development of a
physical condition (Chida & Steptoe, 2009; Kidd &
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Sheffield, 2005; Kohlmann et al., 2016; Kroenke, Jackson, &
Judith Chamberlin, 1997; Kyrou et al., 2017; Ivarsson &
Valderhaug, 2006; Löwe et al., 2008; McKay et al., 2006;
Nakamura et al., 2013; Otterpohl et al., 2017; Miers et al.,
2007; Scmitz et al., 2000). Li et al. (2020) reported that
among the tools that have shown the best results, SCL-90 has
proven to be an excellent tool for the detection of
psychosomatic

symptoms,

although

multidisciplinary

integration remains necessary in order to guarantee the
emergence of different domains (Joustra et al., 2018; Schmitz
et al., 2002; San Tse, González, & Jenkins, 2018).
Regarding the assessment, Fava, Sonnito and Wise (2012)
made it clear that most of the diagnostic outcomes that
declare a lack of organic explanation proved inadequate.
Many of the conditions that emerged through additional
analysis clarify the goal of psychosomatic medicine. Several
classic contributions have attempted to clearly specify the
objectives of psychosomatics, as in the case of Engel and
Lipowski, with particular reference to Kissen who clarified
the importance of considering personal variations in
pathological manifestations and the weight of psychological
factors (Engel, 1967, 1977; Fava, Sonnino, & Wise, 2012;
Lipowski, 1986; Kissen, 1963; Novak et al., 2007).
Fava, Sonnino and Wise (2012) report the definition
borrowed from Lipowski's studies, so that psychosomatic
medicine is defined as a comprehensive, interdisciplinary
framework for the assessment of psychological factors
affecting individuality in the course of pathological
experience. This entails total patient consideration, the
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integration of patient prevention and care (Fava et al., 2010;
McEwen, 2007; McEwen & Stellar, 1993; Romans, 2008).
Among the variables considered to be predictive or relevant
in the genesis of psychosomatic conditions, several authors
have considered recent life events and chronic stress and
allostatic

load

(Picardi

&

Abeni,

2001;

Rozanski,

Blumenthal, & Kaplan, 1999; Sonino, Tomba, & Fava, 2007;
Wright, Rodriguez, & Cohen, 1998).
The scientific debate on the issue of psychological well-being
has been linked to the psychosomatic issue since several
contributions have proposed relevant psychological figures
(Caprara, Alessandri, & Barbaranelli, 2010; Chida & Steptoe,
2008; Ryff, & Singer, 1996). Beyond positive psychology,
Fava, Sonnino and Wise (2012), proposed the studies of
Antonovsky (Eriksson & Lindström, 2006) regarding the
sense of coherence), which emerged as strongly related to the
perception of mental health states and their maintenance. The
important reference to NHS spending on chronic conditions
(Bodenheimer et al., 2002; Hart, 1995) informs us about the
importance of scientifically evidence-based interventions.
It is essential to consider the role of the Ego within the
conditions of adaptation and maladaptation, since the
elicitation of the interventions, even if overcoming it, passes
through the conscience of the subjects.
In 2018 Hobson, J. A., published a titled monograph "Ego
damage and repair: towards a psychodynamic neurology".
The contents of the work range from the fundamental themes
of suggestion, to go through the analysis of the Ego, the brain
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basis

of

normal

and

abnormal

ego

states,

the

psychophysiological functioning of the "construct" of Ego, to
reach

the

dream

neurophysiologically,

manifestations

maintaining

the

considered

basic

dynamic

concepts.
The following references concern the pathological conditions
and above all the therapeutic paths useful for the "repair"
process. Considering Chapter V, it is possible to note the
succession

of

topics

that

include

psychotherapeutic

meanings, phenomenological philosophical considerations,
brain-mind

science,

the

importance

of

personal

autobiographical references, psychotraumatic conditions and
the fundamental insight on the conditions experienced. These
steps appear fundamental on the basis of the need to
formulate the research question of this contribution.
The role of different dynamics on ego functionality has been
addressed by several studies. Starting from the affective
dynamics, it is known that the non-expression of emotions
together with a lack of mentalization, produce pathological
results starting from the chronicization of dysfunctional
patterns (De Burge, 2001; Settineri et al., 2016).
As mentioned, Settineri, Frisone, Alibrandi and Merlo in
2019, highlight how the presence of preliminary conditions
for the development of somatic conditions is predictive of the
onset of psychosomatic illnesses (Szwec, 2018: Warnes &
Finkelstein, 1971; Wolf, Gerlach, & Merkle, 2018). The
development and reiteration of specific defensive patterns
lead subjects to maintain conditions.
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The first chapter, paragraphs 1.1, 1.2, 1.3, 1.4, 1.5, introduced
the psychosomatic issue with precise references to the
phenomenology of images, to the defences, to the French
school and to applications in virtual reality. The application
level proposed the use of a methodology applied in the field
of literature, which had the advantage of producing
morphological and functional classifications of bodies
responsible for carrying out stories, which proved to be
possible funds for active and proactive identification (Propp,
1928).
As it happens in the field of projective methods, we are faced
with the concepts of identification and apperception at the
basis of psychodiagnostic tools known in the field of the
clinic. Settineri & Merlo in 2019, produced a manuscript that
clarifies in detail the dynamics mentioned above. The issue
of apperception (Herbart, 1824, 1825; Lange, 1899; Stout,
1896) is fundamental in order to understand how personal
psychological conditions can be translated to clinical
situations.

3.1.2 General methodologies and validation issues
The goal of most research methodologies is to elaborate a
theory able to clarify and explain all the relationships which
threaten or might threat the validity of the author’s
conclusions. This is extremely dangerous for the researchers
since most of them are designed to enable the chance to make
conclusions on causal (also known as dependency)
relationships between the involved variables. In the first
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statement of this section, the term validity simply refers to the
correctness of researcher’s conclusions and research
outcomes, to that fact that the conclusions reached are true,
are real.
When it is not difficult to refute the conclusion(s) stating the
dependency relationships between effects and causes or the
theoretical explanation of the relationship hypnotized, the
validity lacks.
Validity can be classified as follows (Cook et al, 1990) when
dealing with research design and validation activities:
● Internal validity;
● Construct validity;
● External validity;
● Statistical validity.
Internal validity exists when the given research has clear
reasons to demonstrate that a causal relationship takes place
between independent and dependent variables, since the
independent variable produces changes on the dependent one.
This kind of validity is fundamental because it directly refers
to relationship logic. Quite often covariation or confusion
between important and independent variables are the main
causes for the lack of internal validity. Since separation of
independent variables from important ones is fully subjective
and based on value judgment, it is not possible to zero the risk
related to the lack of internal validity especially when it is
difficult for the researcher to control the independent
variable.
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Construct validity concerns the conformity between the
theory the research is based on and the results. In practice, the
lack of construct validity implies that a different theory could
lead to the same results. This could be due to the fact that any
research is not built on a single isolated hypothesis but a set
of auxiliary hypotheses also contributes to reach the results.
The validity of measures directly depends on the whole set of
hypotheses. Validating constructs is generally not fully
possible, but some work can always be done to increase the
plausibility of the research. It can be done, e.g., by adopting
standardized scales and methodologies already used
thousands of times.
Construct and internal validity are alike: the former requires
to exclude other theoretical explanations of results, the latter
removes alternative causes of the examined behaviour. In
both cases another experiment could be necessary in order to
govern the threat to validity. For the internal one, the research
could be re-designed in order to control the source of
ambiguity or confusion. For construct validity, the several
theoretical approaches could be compared in a new
experiment.
External Validity refers to the applicability of results not
only to similar (identical) situations but extendable also to
contexts where at least one element of the setting (subjects,
places, time, etc.) changes.
Statistical Validity points to the causal relationship between
independent and dependent variables and attempts to validate
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it. It states whether the relationship is really causal or
accidental.
There is no absolute method to ensure none of the four
validity types but, all methods can help in increasing the trust
level of the results.
The concept of Control is crucial in order to govern the
several threats to validity, so that every time people think of
research an implicit or explicit reference to control groups is
done. Indeed, a lot of experiments conducted in lack of
control groups do exist as well as a lot where a control group
not subjected to the action of the independent variable makes
no sense. Control can be defined as every means used to
remove or mitigate the threats to the validity of a research. In
Psychology the meaning of control is twofold. The main one
for this study is as “point of comparison”, a fixed point to
compare the effects of a given independent variable towards.
If two experimental conditions differ for a unique
independent variable, whatever difference arising from
treatment (with the respect to the lack of treatment) can be
bound to the action of the given independent variable. Even
the control group methodology is effective to control external
causes, it is not the only one available: control can be set up
even in lack of a control group. E.g., in the methodology of
the “control condition” the conditions are used to determine
different effects.
When you want to adopt a control methodology in a single
study, there are two ways of assigning participants to multiple
conditions:
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● In between-subjects (or between-groups) research
designs, different people test or are subjected to each
condition, so that each person is only exposed to a
single set of conditions or, in the IT sector, to different
software or user interfaces.
● In within-subjects (or repeated-measures) research
designs, the same person tests or is subjected to all the
conditions (i.e., all the user interfaces, the full
application).
The second meaning of the term Control is as “a way to
mitigate, limit, and drive variability sources” (Boring 1954;
1969). When the sources of variability in an experiment have
been limited and the behaviour is highly predictable, the
experimental control takes place.
While the main meaning allows to state that a dependent
variable is only bound to an independent one (control
experiment), the second meaning enables the chance to state
that by limiting active variables or their ranges (experimental
control). So the two meanings are definitely bound to each
other (Sidman, 1960; 1988). The experimental control leads
to an improved chance to implement a control experiment, so
remove alternative explanation of research results.

3.2 Validation scenarios
On the basis of the abovementioned rationale (see Section
3.1) the designed validation protocol foresees the use of five
elements:
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● For the psychosomatics research
o The Suppression Mental Questionnaire (SMQ);
o The Diagnostic Criteria For Psychosomatic
Research (DCPR);
● For the evaluation of defence mechanisms and of the
resiliency of Ego
o The 40-item version of the Defence Style
Questionnaire (DSQ-40).
o The Toronto Alexithymia Scale (TAS-20);
o Ego

Resiliency

Scale

Revisited

(ER89-

Revisited);

DSQ-40 Defensive Style Questionnaire
According to Tapp et al. (2017, p.3), “Defence mechanisms
are defined as automatic, often involuntary psychological
processes that occur out of a person’s awareness, protecting
them from anxieties and other internal or external stressors”
(Bond & Vaillant, 1986; Cramer, 1991; Freud, 1926). As
reported by Frama and Cortinovis (2000) in the context of the
Italian use of the DSQ-40, Bond (1983) developed a
questionnaire, the Defence Style Questionnaire (DSQ), in
order to detect the manifestations of the characteristic style of
the subject in managing conflict, conscious or unconscious.
The four factors were named: maladaptive action defences,
image-distorting defences, self-sacrificing defences, adaptive
defences. Subsequently Andrews through factorial analysis
managed to highlight three main factors under which the
defences considered were aggregated. He described as
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mature style the one in which the threat is recognized and the
pain is controlled until the end of the process; The neurotic
style is the one in when the event is recognized, responsibility
is accepted but the meaning is reversed; and as an immature
style in which the threat is denied or responsibility is
transferred. In a later study (Andrews, Singh & Bond 1993)
he derived a 40 item DSQ which contains two items for each
defence mechanism.
As reported by Frama and Cortinovis (2000), the 40 items /
20 mechanisms were grouped into three groups: mature (4
defences:

sublimation,

humour,

anticipation

and

suppression), neurotic (4 defences: cancellation, pseudoaltruism, idealization and reactive training) and immature (12
defences: projection, passive aggression, acting out,
isolation, devaluation, autistic fantasy, denial, displacement,
dissociation, splitting, rationalization and somatization).
Each item is rated on a 9-point Likert ordinal scale. Each of
the three defence styles/factors appeared sufficiently
homogeneous (alpha >0.50), in particular the immature one
(alpha 0.80).
The Italian version of the DSQ-40 can be found in Annex 3
(see Table 7) and the Common Defence Styles table (see
Table 8) in Annex 4.

SMQ-Suppression Mental Questionnaire
The Suppression Mental Questionnaire (SMQ) (Settineri et
al., 2016, 2019) is a self-report scale based on 18 items. The
18 items adhere to three different factors: Repressive
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function, Regression in the service of the Ego and
Rationalization.
The preliminary study (Settineri et al., 2016) demonstrated a
good sampling adequacy (K.M.O. = 0,648), producing the
following

Cronbach’s

alpha

coefficients:

Repressive

function= 0.742; Regression in the service of the Ego =
0.804; Rationalization = 0.698. The items were structured on
the basis of a 5-points ordinal Likert scale. About the items
assignment, the factors comprehended:
• Factor 1, items 3, 4, 7, 8, 10, 14, 15, 16, 17, 18;
• Factor 2, items 5, 6, 9, 11, 12;
• Factor 3, items 1, 2, 7, 13.
Subsequent research (45) provided the following Cronbach’s
alpha coefficients: 0.73 for the first factor, 0.77 for the second
and 0.76 for the last one.
The Italian version of the SMQ can be found in Annex 7.

TAS-20 Toronto Alexithymia Scale
The Toronto Alexithymia Scale (Bagby, Parker, & Taylor,
1994) is a well-known self-report instrument consisting of 20
items, based on a 5-points Likert scale. The original version
of the TAS-20 demonstrated an internal consistency of 0.81
(Cronbach’s alphas; p.27), reporting a three factors structure
accounting the 31% of the total variance, respectively:
● Difficulty in Identifying Feelings (0.78),
● Difficulty in Describing Feelings (0.75), and
● Externally Oriented Thinking (0.66).
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In 1996 Bressi et al., published a cross validation of the Tas20, performing the psychometric analyses with regard to both
clinical and non-clinical subjects. In detail, the alpha
coefficient scores obtained with the non-clinic sample were
0.75 for the total scale, 0.77, 0.67 and 0.52 respectively for
the first, the second and the third factors; the clinical sample
scores were 0.82 for the full scale, 0.79, 0.68 and 0.54 for the
three factors (38, p. 556). Further studies (Caretti et al., 2011;
Craparo, Faraci, & Gori, 2015) analysed the psychometric
properties of the scale, highlighting the good consistency and
reliability of the three-factor structure.
Annex 6 shows the Italian version of the DSQ-40.

DCPR-Diagnostic Criteria for Psychosomatic Research
According to Settineri, Frisone, Alibrandi and Merlo (2019),
DCPR is a clinical interview based on diagnostic criteria
provided by Fava et al. (1995) whose structured interview is
contained in the monograph by Porcelli and Sonino (2007); a
set of 12 syndromes was provided: disease phobia,
thanatophobia, health anxiety, illness denial, persistent
somatization, functional somatic symptoms secondary to a
psychiatric disorder, conversion symptoms, anniversary
reaction, irritable mood, type A behaviour, demoralization,
and alexithymia. According to Galeazzi et al. (2004) the
items of the DCPR showed a high showed interrater
reliability with kappa values:
Disease phobia, kappa 0.97; Thanatophobia, kappa 0.92;
Type A behavior, kappa 0.92, Illness denial, kappa 0.90;
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Demoralization, kappa 0.90; Anniversary reaction, kappa
0.90; Health anxiety, kappa 0.89; Alexithymia, kappa 0.89;
Conversion symptoms, kappa 0.82; Persistent somatization,
kappa 0.70; Irritable mood, kappa 0.69.
The Italian version of the DCPR is included in Annex 5.

ER89-Ego Resiliency Scale-Revisited
The Italian version of the Ego Resiliency scale (Caprara et
al., 2003) was adapted for Italian population on the basis of
the Block and Kremen’s (1996) original version. It is
composed of 14 items based on a 7-point Likert scale. The
original work reported the alpha coefficient for reliability as
adequate (.76 for being a short inventory scale; Block &
Kremen, 1996, p. 352).
As highlighted by Alessandri et al. (2011), the coefficients of
ER were .77 in the United States, .84 in Italy, and .86 in
Spain.
The Italian version of the ER-89 Revisited can be found in
Annex 8.

3.3 Criteria of selection of sample for validation
As suggested by Settineri, Frisone, Alibrandi and Merlo
(2019), the psychosomatic manifestations can be referred
mainly to dermatological, endocrinological, oncological,
cardiological,
frequent

and

gastrointestinal
normal

domains,

attenders,

primary

consultation

care
liaison
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psychiatry and community sample, according to Picardi et al.
(2006), Grandi et al. (2001), Rafinelli et al. 82003, 2006),
Porcelli, De Carne and Fava (2000), Carrozzino and Porcelli
(2018), Kano et al. (2018), Grassi et al. (2005), Sonnino et al.
(2007), Ferrari et al. (2008), Galeazzi et al. (2004), Porcelli
et al. (2009), Mangelli et al. (2006), Porcelli & Rafanelli,
2010).
The individuals involved in the study must satisfy specific
criteria, in order to adhere both to the experimental and
control group. Specifically, the participants will be adults and
considered on the basis of the diagnosed psychosomatic
conditions. The diagnosis of the considered phenomena
represents the mandatory condition in order to be involved.
The including criteria will be compliant with Porcelli and
Rafanelli Criteria for psychosomatic research in the medical
setting (2010). For all members of the experimental and
control group, vision and hearing capabilities must be
sufficiently intact.
The following psycho-diagnostic path represents the basis of
the main baseline. The emerging psychological and
psychopathological conditions will be considered in order to
assess the subjects before the treatment phase.
The patients will be invited to start the psycho-diagnostic
practice and to test the usability of the treatment tool above
presented in terms of architecture and structure.
The compilation of the questionnaires will be of a paper and
pencil type and each participant before the signing of the
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informed consent will be informed about the anonymous
nature of the methods of data processing.
Specifically, the research will be conducted with respect for
the rights of the participants, according to the World Medical
Association Declaration of Helsinki and its amendments. The
data will be analysed anonymously in compliance with the
rules protecting personal data (GDPR, European regulation
EU 2016/679).
The subjects will be informed that in compliance with art. 13
of GDPR and in relation to the information on which it will
be accessed, for the purpose of the protection of subjects
regarding the processing of personal data, we inform you
that:
- The data provided will be assigned / selected for
research purposes
- The data will be evaluated only according to the
consent that one will decide to express at the end of
this form
- The data will be collected and stored anonymously --The treatment will also take place in accordance with
the aforementioned GDPR. Under no circumstances it
will be possible to trace the identity of the parties
concerned by the protocol. The data will then be
processed statistically by the researchers, as subjects
managed for the treatment and involved in the
research.
- During the collection phase, no one outside the
researchers involved will have access to the data.
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During the data publication phase, it will in no way be
possible to trace a result back to the identity of one or
more participants, from the moment the data will be
processed anonymously.
The study duration with the participants, including the
baseline, the treatment and the subsequent testing will be
about 2 and 1 hours respectively for baseline and treatment
phases.

3.4 Design of the Clinical Trial
Being that Vlad is a quite complex 3D VR software tool
aimed to treat diseases on human beings, the validation
process for it goes beyond the principles enlisted in the
section 3.1.2. In compliance with this, it is easy to state the
goal of the designed Clinical Trial is obviously twofold.
On one side, it is devoted to validating the effectiveness of
the Vlad Application as a means to provide a treatment of
psychosomatic diseases as well as a creativity stimulation
tool. That will be done through a three-step comparison.
On the other side, the Validation process must also be aimed
to evaluate the level of usability and the likeability of the
Vlad App as a Virtual Reality software tool by following an
approach based on a before-after comparison. In fact, the
involvement of the patient in an amazing and enjoying
gaming experience fosters the level of engagement. This
ensures that the patient completes the full treatment protocol
with very low distress, in the shortest time possible, and that
his/her performance improves quickly.
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The Clinical Trial will be discussed in this section, while
software validation will be introduced in the next one
(Section 3.5).
Both terms of the validation process can be merged into a
unique Clinical Trial to be mapped on an A-B-A’-B’-A’’
model, under the unique condition ensuring that all the
participant to the Clinical Trial will have a minimum set of
capabilities in the aim of computer literacy which allows
them to interact with a Virtual Reality environment, together
with sufficient eye-hand coordination and visual-spatial
capabilities.
For the Clinical Trial the sample is composed by 30 patients
with psychosomatic disease diagnosis and compliant with
criteria described in Section 3.3.

3.4.1 Protocol
Two general principles underlie the design Clinical
intervention: the centrality of the patient and the pedagogy of
mediation. In the person-task-mediator triad, the latter has the
function of stimulating the patient's active response by
providing him with all the necessary help (and only the
necessary help), according to the typical approach of "errorfree learning". A means of verification is through checking
the effectiveness of an integrated non-intensive treatment on
increasing skills in the area of creativity and communication.
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The intervention foresees thirteen 1-hour-long weekly
sessions to be scheduled by the following A-B-A’-B’-A’’
model:
● In the initial medical history and assessment
session (A) the patient will be requested to fill a set
questionnaires for the ex-ante assessment:
o SMQ
o DCPR
o DSQ-40
o TAS-20
o ER-89
● In the following mixed training-treatment phase
(B), including five sessions where, by using the Vlad
App, the patient will participate to:
o One training session on the use of the App;
o Four treatment sessions with increasing level
of difficulty (two sessions on level 1, two
sessions on level 2)
● In the aim of the middle-term assessment session
(A’) the patient will be requested to fill the same
questionnaires as in phase A
● in the second treatment phase (B’) comprising five
more sessions where the Vlad App will be used with
upper levels of difficulty (two sessions on level 3,
three sessions on level 4)
● The (ex-post) final assessment session (A’’)
requiring the questionnaires be filled again
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The level of difficulty selected has no impact on the overall
validation process. So, the psychologist can freely adapt the
level of difficulty to the patient’s own performance and
capabilities.
The designed Clinical Trial requires a total amount of 800
hours for the Clinical Validation of Vlad App comprising:
● 390 1-hour-long sessions (30 patients, 30 sessions
each) for the experimental group
● 390 sessions for the control group, to be treated
through classical approach
● 20 hours for results analysis
The number of patients needed to address this task and the
lockdown issues related to COVID-19 epidemic outbreak
during the first semester of 2020 practically zeroed the
chances to set up and run any sort of effective and valuable
Clinical Trial. For this reason the clinical validation of Vlad
has been postponed to a later phase, also dedicated to improve
the outcomes with additional research and to introduce
further development for system operational and graphical
features enhancement. Anyhow, due to the considerable
effort required by Clinical Validation and the need to involve
a psychologist providing supervision and help during the
several sessions foreseen, since the beginning it seemed clear
that Clinical Validation should be addressed in a later phase
of the research (e.g. a follow-up funded project). So, the
foreseen minimum goals for this research activity had
initially been set to:
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● Introducing

a

new

methodology

to

treat

psychosomatic diseases through image manipulation
and storytelling;
● Providing

the

architectural

design

and

the

implementation of the corresponding virtual reality
software
● Validating the software application built as a software
tool (see Section 3.5) and not as a medical device

3.5 Design of the Software Validation
As stated in the Section 3.4, the software validation process
aims to evaluate the two following indicators:
●

The level of usability of the Vlad App software, and

●

The likeability of the Vlad App as a serious game

As it can be easily understood, the software validation
focuses on the application as a form of software. In this aim,
no binding between the software usability (as well as
likeability) and the clinical methodologies and outcomes is
neither foreseen nor evaluated. The adopted approach looks
at the software as a “black box” from an external point of
view and limits its analysis to the features devoted to HumanMachine interaction and the capability to retain a user (a
patient) until the completion of the long term task. This is
done under the hypothesis that the output of the software be
properly calculated and usable for research and data analysis
(correctness by design).
In this aim, every consideration on usability must take into
consideration all aspects related to the easy interaction
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between user and software (software user-friendship). This is
much more necessary when interaction happens through
unusual devices, e.g. the controllers. For this reason, the
evaluation must take into consideration elements like:
●

The existence of physical or software obstacles
towards (or limiting) the proper use,

●

Malfunctioning

or

anomalies

in

software

compromising usability,
●

The limitation to ergonomics (e.g. wrong controller
device for left-handed patients).

In regards to the likeability of the Vlad game, the capability
of the software to enable the patient’s involvement through
an amazing game must be evaluated. A set of questions have
to be used to evaluate the software effects on the patient’s
availability to live the gaming experience repeatedly, by
generating a high enough level of engagement.

3.5.1 Protocol
As far as the Vlad software application validation is
concerned, the designed protocol makes use of three different
questionnaires:
● The Computer Literacy Questionnaire assessing
that the patient owns at least a knowledge base on the
simplest electronics and IT simplest (dealing with
televisions, internet navigation, etc.) in order to ensure
that he/she is able to understand training and
instructions to interact with the software as well as
exchange information with psychologists (for clinical
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aspects) and engineers for eventual technological
issues; the patient is not requested to be an IT expert;
The Italian and English version of the Computer
Literacy Questionnaire can be found in Annex 9 and
Annex 10;
● The survey on patient’s requirements or expectations
on the creativity training experience, enabling a study
providing study on how to measure and improve the
creativity of our patients; the Patient’s Requirement
Questionnaire is available in both Italian (Annex 11)
and English languages (Annex 12);
● The Likeability Questionnaire (Annex 13 contains
the Italian version, Annex 14 the English one)
acquiring information on likeability of the software,
the patient’s satisfaction level and availability to keep
training with Vlad, improving his/her storytelling and
creative capabilities.
The protocol will be composed by three different phases:
o

An initial assessment when the patient will be
requested to fill both the Computer Literacy
Questionnaire

and

the

Patient’s

Requirement

Questionnaire;
o

An intermediate playing period when the user will be
first trained on the use of Vlad (one session) and then
have the chance to play Vlad through several sessions,
with different level of difficulty;

o

Asubsequent final assessment (on the last session)
asking the patient to fill the Patient’s Requirement
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Questionnaire again and the Likeability Questionnaire
as well.
It is evident how the three phases can be mapped on similar
phases in the Clinical Trial design. In fact, the initial
assessment in the above list can be run during the initial
medical history and assessment session (A), the playing
period can be bound to the mixed training-treatment phase
(B) and the final assessment to either the middle-term or the
(A’) final assessment session (A’’). As a simplification, in the
hypothesis that the Clinical Trial were performed, the final
assessment should have been conducted simultaneously for
both the validation protocols, so A’’ would have been the
selected phase to schedule them.

3.5.2 Sars-CoV-2-related issues
Despite the normal workplace cleaning procedures being
applied for the room where the validation takes place, it is
important to keep into consideration that:
•

The compliance with the thirteen points enlisted in the
COVID-19 (Sars-CoV-2) Safety Protocol issues by the
Health Ministry (in agreement with unions and
businesses representatives) must be ensured;

•

In addition to this, the hosting organisation must
provide disinfection activities for spaces and devices
(especially for the wearable ones, like Oculus Quest);

•

Both patients and scientists must wear proper personal
protective equipment in compliance with regulations
and follow the “stay apart” rule during every session.
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For this reason the schedule of the training sessions cannot be
too close together in order to allow cleaning and disinfection
operations to take place, especially when spaces and devices
are shared among several patients. A calendar must be
properly set in case of an intensive trial.

3.6 Combined Protocol
With respect to the contents of Section 3.4 and Section 3.5,
the combined validation protocol, summarising the need and
the actions required by the two designed validation processes,
is based on thirteen 1-hour-long weekly sessions keeping the
A-B-A’-B’-A’’ model as its base:
● In the combined initial medical history and
assessment session (always indicated by letter A) the
patient will be requested to fill out: (compliare)
o The Computer Literacy Questionnaire;
o The Patient’s Requirements Questionnaire;
o A set questionnaire for the ex-ante assessment
of psychosomatic and resiliency of Ego:
- SMQ
- DCPR
- DSQ-40
- TAS-20
- ER-89
● A mixed training-treatment phase (B) follows as
defined in the Clinical Trial protocol (five sessions:
one training session on the use of Vlad; four treatment
sessions with increasing level of difficulty);
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● A middle-term assessment session (A’) as defined in
Section 3.4.1;
● in the second treatment phase (B’) comprising five
sessions as in Section 3.4.1;
● The final assessment session (A’’) requiring the
following questionnaires be filled:
o The Likeability Questionnaire;
o The Patient’s Requirements Questionnaire;
o Set questionnaires for the ex-ante assessment
of psychosomatic and resiliency of Ego:
- SMQ
- DCPR
- DSQ-40
- TAS-20
- ER-89

3.7 Results
Vlad is the first emotion generator and recognizer based on
Computer Graphics, in the form of a 3D Virtual Reality video
game involving image manipulation, qualitative and
quantitative monitoring, and a series of storytelling
experiences.
By wearing an Oculus Quest, a 3D VR headset equipped with
a set of controllers, the player (the user) finds himself located
within a three-dimensional immersive space: the “Game
Space.” There he/she lives an immersive, interactive
experience in the form of a serious game putting in place a
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totally new creative process while they manipulate a set of
objects in the 3D virtual space.
Vlad game is a 3D VR software using a 21-function-cards
version of the Propp’s morphology of the folktale, setting up
Virtual Reality game sessions enabling a fully innovative
experience for the structuring of the Self. The goal is to foster
the storytelling process through an immersive experience
aimed to manipulate images/objects in the 3D space. Based
on an endearing and amazing context, Vlad is designed to be
intuitive and easy-to-use.
The software also designed a completely new emotion
evaluation approach, based on a mixed (automated and
manned) evaluation algorithm.
Therefore, Vlad may represent an innovative possibility for
treating a number of outcomes due to emotional
maladjustment or even addictions, where the structuring of
the Self in accordance with affectivity is an essential step for
recovery.
Vlad had the need to be subjected to a two-fold validation process:
 Software Validation, and
 Clinical Trials
Please refer to Sections 3.4, 3.5, 3.6 for deeper descriptions
of the designed validation protocols.
As explained in Section 3.4.1, in order to allow the Clinical
Trial in a later phase, the validation process for Vlad took
place among this research activity. In fact, as discussed in the
previous sections, the considerable effort required by Clinical
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Validation would need specific conditions now not available
due to pandemic and subsequent limitations. For those
reasons, the foreseen minimum goals can be summarized as
follows:
● introducing a new methodology in psychosomatic
diseases treatment;
● providing the design and the implementation of Vlad
virtual reality software; and
● validating Vlad App as a software tool (see Section
3.5).
In addition to this, due to the pandemic and post-pandemic
restrictions concerning Clinical premises and patients’ access
to them, the presented results (see Section 3.7) can only be
referred to the early-stage testing phase and usability
evaluation on a reduced sample of volunteers. In particular,
two subjects/users accepted to be involved in the full usability
and likeability evaluation step of Vlad as a software tool as
described above. They belong both to healthy (1 user) and
psychosomatic (1 as well, also matching inclusion criteria for
Clinical validation) domains. The age of the participant was
21 for User #1 and 28 for User #2.
Both of the participants spontaneously adhered to the
administration of the above-mentioned instruments and
signed the Informed Consent (which is not included in
compliance to privacy statements). The administration of the
tools required forty minutes for each of the three sessions
(initial/beginning, middle/after half a playing period named
“Session 1”, and final/after a full playing period named
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“Session 2”). The participants fully addressed the required
information, including an additional intermediate assessment
at the end of the first set of Vlad training sessions (A’) and
the Computer Literacy Questionnaire.
Here follow the tables summarizing the volunteers’ main
results for the three administrations of the Likeability and
User’s Requirements questionnaires.
Table 1 and Table 2 show the Likeability questionnaire
results for both users. In them, the qualitative approach turned
into a quantitative one by operationalization. In this aim, the
qualitative range (a little, enough, much) was mapped on a
numerical range (1, 2, 3). This enables some interesting
consideration on the answers to the questionnaire items.
Table 1 - Likeability questionnaire results for User #1.

Q1
Q2

Q3

Q4

Q5

User #1 - Likeability

Before

Session 1

Session 2

Did you like using the
App Vlad?

3

3

3

2

3

3

2

3

3

2

2

3

2

1

1

Did you feel
comfortable using the
App Vlad?
Were Vlad's
instructions for use
easy to understand?
Do you feel you have
learnt new and
interesting things?
Is there any aspect of
Vlad that bothered you
in the procedure or in
the devices used?

Q6

Did you get tired
sometimes?

2

1

1

Q7

Did you get bored
sometimes?

1

1

1
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Q8

Did Vlad seem to
malfunction
sometimes?

1

1

1

Q9

Do you sometimes get
angry or sad?

1

2

3

1

1

1

1

1

1

2

3

3

2

3

3

2

3

3

Q10

Q11

Q12

Q13

Q14

Is there anything in
particular that you
didn't like about Vlad?
Did you have a
headache or some
physical discomfort at
the end of the session?
Do you prefer Vlad's
use to the tests done by
giving answers on
sheets of paper or by
speaking to a doctor in
person?
Would you come back
to continue this
experience in the
future?
Would you propose to
other people the use of
Vlad for the
improvement of
creativeness?

Table 2 - Likeability questionnaire results for User #2.

Q1
Q2

Q3

Q4
Q5

User #2 - Likeability

Before

Session 1

Session 2

Did you like using the
App Vlad?

2

3

3

2

3

3

3

3

3

2

2

3

1

1

1

Did you feel
comfortable using the
App Vlad?
Were Vlad's
instructions for use
easy to understand?
Do you feel you have
learnt new and
interesting things?
Is there any aspect of
Vlad that bothered you
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in the procedure or in
the devices to be used?
Q6
Q7
Q8
Q9
Q10

Q11

Q12

Q13

Q14

Did you get tired
sometimes?
Did you get bored
sometimes?
Did Vlad seem to
malfunction
sometimes?
Do you sometimes get
angry or sad?
Is there anything in
particular that you
didn't like about Vlad?
Did you have a
headache or some
physical discomfort at
the end of the session?
Do you prefer Vlad's
use to the tests done by
giving answers on
sheets of paper or by
speaking to a doctor in
person?
Would you come back
to continue this
experience in the
future?
Would you propose to
other people the use of
Vlad for the
improvement of
creativeness?

1

1

1

1

1

1

1

1

1

1

1

2

1

1

1

1

1

1

3

3

3

2

3

3

2

3

3

The following tables show the users’ results for Patient’s
Requirement questionnaire in the three administrations.
Table 3 - Patient’s Requirements questionnaire results for User #1.

Q2.1

User #1 Requirements
If you had to take ..
you have to answer
some questions
verbally

Before

Session 1

Session 2

4

6

7
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Q2.2

Q2.3

Q2.4

Q2.5

Q2.6

Q3.1
Q3.2

If you had to take ..
you have to write the
answer to some
questions on sheet
If you had to take ..
you have to answer
some questions using
some objects
If you had to take ..
you have to listen to
an audio and/or watch
a video and then give
an answer
If you had to take ..
you need to answer
some questions using a
tablet or computer
If you had to take ..
you have to play some
kind of computer
game
Would you like to ..
Weekly frequency
Would you like to ..
Monthly availability

2

2

3

3

5

5

6

7

7

5

8

10

7

9

10

1

2

3

1

2

6

Table 4 - Patient’s Requirements questionnaire results for User #2.

Q2.1

Q2.2

Q2.3

Q2.4

User #2 Requirements
If you had to take ..
you have to answer
some questions
verbally
If you had to take ..
you have to write the
answer to some
questions on sheet
If you had to take ..
you have to answer
some questions using
some objects
If you had to take ..
you have to listen to
an audio and/or watch

Before

Session 1

Session 2

6

7

8

4

3

3

6

4

6

4

5

4
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a video and then give
an answer

Q2.5

Q2.6

Q3.1
Q3.2

If you had to take ..
you need to answer
some questions using a
tablet or computer
If you had to take ..
you have to play some
kind of computer
game
Would you like to ..
Weekly frequency
Would you like to ..
Monthly availability

8

7

8

8

9

10

1

1

2

2

2

4

In order to simplify the understanding of the abovementioned questions, some diagrams are shown in the
following.
Figure 34, Figure 35, Figure 36, Figure 37 depict the trends
of the values enlisted in Table 1, Table 2, Table 3, and Table
4, respectively. It is clear that the values provided in the three
administrations of instruments have general positive trends
and values do increase as the user’s familiarity with the Vlad
tool increases.
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Likeability Items Trends for User #1

3
3
2
2
2
1
1
1
1
1
2

3
3
1
1
2

Q13
3
3
1
1
3

3

3

3

3

3

3

Before

Session 1

Q10
Q9
Q8

Q4

2

3

Q11

Q7

2

2

Q12

1
1
1
1
3

1
1
1
1
2

2

Q14

-Q6
-Q5

Q3
Q2
Q1

Session2

Figure 34 - Likeability Questionnaire item trends for User #1.
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Likeability Items Trends for User #2

3
3

2
2
3
1
1
1
1
1
1
1
2
3
2
2
Before

3
3
1
1
1
1
1
1
1
2

3
3

Q13
Q12
Q11
Q10

1
1
2

Q9

1
1
1
1
3

Q7

Q8

-Q6
-Q5
Q4

3

3

3

3

3

3

Session 1

Q14

Q3
Q2
Q1

Session2

Figure 35 - Likeability Questionnaire item trends for User #2.
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Patients' Requirements Questionnaire Trends
User #1

6
3
10

2
2
9
8

5

7

6

Before

7
5
3
7

2
6
Session 1

Q2.5
Q2.4

5

3
2
4

Q3.1
Q2.6

10

1
1
7

Q3.2

Q2.3
Q2.2
Q2.1

Session2

Figure 36 - Patient's Requirements Questionnaire item trends for User #1.

Patients' Requirements Questionnaire Trends
User #2
4
2
1
8

2
8

4
6
4

1

Q3.2

2
9

7
5
4
3

10

Q3.1

8

Q2.6

4
6

Q2.5

3

Q2.4
Q2.3
Q2.2

6

7

8

Before

Session 1

Session2

Q2.1

Figure 37 - Patient's Requirements Questionnaire item trends for User #2.

It can be easily stated that the parameters chosen to estimate
the likeability and the usability of Vlad generally tend to
optimum (maximum) values when the number of sessions
administered increases. The few case of misalignment with
this general statement will be discussed in the next section.
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Chapter Four.
Conclusions.
4.1 Results analysis and Conclusions
The data presented in Section 3.7 enable several interesting
conclusions on the perceptions the users have of the new
technological tool and how the use of Vlad opens a path
towards an increased acceptance of an innovative approach
in training/rehabilitation.
Based on data presented (see Table 1, Table 2, Table 3, and
Table 4) and the trends (see Figure 34, Figure 35, Figure 36,
and Figure 37) it is quite easy to state that the general
acceptance of the Vlad software and devices increases with
the user experience. In fact, it is possible to look at the set of
the administered sessions as they were parts of a unique
learning process where the familiarity in using Vlad is the
independent variable. Obviously, especially for users in the
age range targeted by this research project, (serious) gaming
in either 2D or 3D space is a kind of object manipulation
activity, whatever the controller or the gamepad used be,
where familiarity and move speed/frequency increase with
time since experience in using devices is the main driving
factor. By adopting a system engineering approach, the user
can be (exceptionally) seen as a system, a black box whose
internal behaviour is not known and not monitored. In order
to evaluate the process of validating Vlad as a software, in
this approach, it simply necessary to evaluate the trend and
changes in system outputs. In this research, as it is visible in
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the questionnaire, the output is evaluated in terms of the
following factors:
● matching of existing expectations and rising of new
ones by the user;
● feelings and perceptions regarding the eventual
discomfort of using Vlad;
● willingness to prolong the user experience with Vlad.
In order to optimize the analysis, it is fundamental to
categorize the learning process in two separated time
intervals:
● the transient phase, starting for this study with the
initial assessment and lasting until the end of the first
training session (Session 1); in our case study, the
transient (namely a transitory, impermanent period) is
usually the time when the systems faces new
stimuli/inputs for the first times; in the transient the
system loses its initial equilibrium conditions due to
stimuli and slowly operates seeking for new
equilibrium conditions; in learning process, during the
transient phase knowledge and skills improve more
rapidly since it represents the time where new
problems are faced, corresponding knowledge is
acquired day-by-day, and new competences start to be
built by the user running the first sessions with Vlad;
the transient ends when a new equilibrium is reached
and the system adapted to the new stimuli and has the
necessary knowledge and competences to reach an
acceptable output/performance levels; in our research
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the intermediate assessment was administered at the
end of the transient phase;
● the operational regime phase, starting from the end of
the transient, is when the system properly reacts to
stimuli and is often able to improve general
performances

in

time, towards

the maximum

theoretical outcomes; in this research, it represents the
phase where the user autonomously interacts with the
Vlad system, involvement starts, and he/she is able to
formulate his/her new expectations and requirements;
at that point the user knows how to deal with the
software and related hardware, and the creativity
increases since the user is more focused on the task and
not on the system.
It is important to highlight that reaching a new equilibrium at
the end of the transient does not imply that the equilibrium
conditions (either system performance or system internal
metrics and parameters we are currently ignoring) are better
than the initial ones. Correspondingly system performances
could even be worse than initial ones, as well. From the
research point of view, facing Vlad system for the first time
puts the user in a stressful situation, where he/she
experiments initial difficulties in simple manipulation
activities, which makes usual actions and moves in virtual
reality slower and less precise than in the real conditions. For
this reason, some patients, who are less able to recover from
stressful conditions, tend to provide worse values in replying
to some intermediate assessment items. This is acceptable in
the aim of the current analysis, if the depreciation is limited
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to few distress-related values while the trend of remaining
items is generally positive, especially if there is a minimum
change between initial and intermediate values.
In ethical terms, it should also be provided a statement
concerning the possibility to experience low levels of
distress, in order to be adherent to ethical practices and to
inform the patient about possible outcomes.
During the software validation phase, it must be noted that
the User #1 values did not express any depreciation between
initial and intermediate assessment. For User #2, three main
values highlighted minor depreciation. With reference to
Q2.2 and Q2.3, the values are not referred to items strictly
concerning Vlad issues. They are in fact general, in terms of
question answering, so that the subject answered with
reference to often occurring situations in real life. With
regard to Q2.5 the values can be considered as guarantors of
subject-Vlad interaction. The scores remain high, suggesting
the maintenance of interest and low effect of distress.
Following the three main figures will be compared with the
obtained trends.
Matching of existing expectations and rising of new ones by
the user: the increment of the values represent an
improvement of creativity, expectations towards Vlad, selfconfidence and a higher interest for experience rather than
interaction with devices.
Feelings and perceptions regarding the eventual discomfort
of using Vlad: weakness decreased due to higher familiarity
with the Vlad system. The only issue was referred to the User
114

#2, who experienced headache even if the subject suggested
recurrent headache episodes within anamnesis.
Willingness to prolong the user experience with Vlad: it is
also demonstrated by the increasing willingness stated by the
users to keep using Vlad for their training activities. The
valuable element in the interviews is the common statement
regarding the availability to attend the sessions with higher
frequency for a substantially longer period.
Taking into account Likeability and Usability, the assessment
instruments showed that an increasing number of sessions
corresponded to an increase of tolerance, acceptance,
involvement and likability.
Finally, the results obtained suggested a considerable level of
effectiveness and usability, that encourages the rigorous
subsequent experimentation in compliance with the abovementioned research design.
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Annex 1. Propp’s folktale morphology on Vlad scenarios mapping table.
Table 5 - Mapping of Propp's morphology on Vlad scenarios.

Image

Funct #

ID

Extended Name

Section

Propp’s Description

Foreseen Actions
Gruppo 0.1. Enumerare i membri della famiglia.
// Non presente nell’interfaccia grafica

La favola di solito parte da
una "situazione iniziale".

0

I

i

e

Situazione
Iniziale

Allontanamento

Gruppo 0.2. Introdurre il futuro eroe (riportarne il
nome e/o la condizione).
Si enumerano i membri della 0.2.0.a Uomo (scelta effettuata in avvio app)
Preparaz famiglia o si introduce il
0.2.0.b Donna (scelta effettuata in avvio app)
futuro eroe […]
0.2.1 Re o Regina
semplicemen-te col
0.2.2 Principe o Principessa
riportarne il nome o con
0.2.3 Soldato o Soldatessa
l’indicarne la condizione.
0.2.4 Cavaliere o Dama
0.2.5 Contadino o Contadina
0.2.6 Impiegato o Impiegata

Preparaz

Uno dei membri della
famiglia si allontana da casa.

Gruppo 1.1 Causa
1.1.1 Viaggio
1.1.2 Lavoro
1.1.3 Morte o Malattia
1.1.4 Fuga o Rapimento
1.1.5 Guerra
1.1.6 Smarrimento
Gruppo 1.2. Missione
1.2.1 Andare o Tornare
1.2.2 Cercare o Trovare
1.2.3 Salvare o Proteggere
1.2.4 Prendere o Portare

137

Image

Funct #

ID

Extended Name

II

k

Divieto

III

q

Infrazione

Section

Propp’s Description
Foreseen Actions
All’eroe è imposto un divieGruppo 2.1 Divieto
to. In una forma inversa può
2.1.1 Dire o non Dire
essere rappresentato da un
2.1.2 Fare o non Fare
ordine o da un invito (k1).
2.1.3 Andare o non Andare
2.1.4 Guardare o non Guardare
A volte l’ordine di non uscire
2.1.5 Toccare o non Toccare
è rafforzato o sostituito dall’
Preparaz
2.1.6 Prendere o non Prendere
imprigionamento (k2).
2.1.7 Portare o non Portare
2.1.8 Uscire o non Uscire
Nella favola sono menzionati prima l’allontanamento e
Le forme di Infrazione (III) corrispondono alle
poi il divieto ma, la succesforme di divieto (II). Le funzioni II e III
sione dei fatti è ovviamente
costituiscono un elemento appaiato.
quella contraria.
Gruppo 3.1 Infrazione
- Come 2.1 3.1.2 Dire o non Dire
3.1.3 Fare o non Fare
Il divieto è infranto.
3.1.4 Andare o non Andare
3.1.5 Guardare o non Guardare
A volte l’infrazione può
3.1.6 Toccare o non Toccare
Preparaz
sussistere senza divieto o
3.1.7 Prendere o non Prendere
quest’ultimo essere
3.1.8 Portare o non Portare
implicito.
3.1.9 Uscire o non Uscire

L’antagonista
ricognizione.
IV

v

Investigazione

Preparaz

tenta

una

Le forme di Infrazione (III) corrispondono alle
forme di divieto (II). Le funzioni II e III
costituiscono un elemento appaiato.
Entra in scena l’Antagonista.
NON IMPLEMENTATO

Ha lo scopo di reperire inforFigure da utilizzare come Antagonista:
azioni su dove si trovino le
a. Mago e Maga
persone o gli oggetti cercati.
b. Signore Oscuro e Regina Cattiva
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Image

Funct #

ID

V

w

VI

j

VII

y

VIII

X

VIIIa

x

IX

Y

Extended Name

Section

Propp’s Description
Foreseen Actions
E’ inversa quando la vittima
c. Capo Terribile o Direttrice Arpia
interroga l’antagonista. Può
realizzarsi attraverso terzi.
L’antagonista
riceve
Delazione
Preparaz informazioni
sulla
sua NON IMPLEMENTATO
vittima.
L’antagonista
tenta
di
ingannare la vittima per
Tranello
Preparaz
NON IMPLEMENTATO
impadronirsi di lei o dei suoi
averi.
La vittima cade nell’inganno
Connivenza
Preparaz e
con
ciò
favorisce NON IMPLEMENTATO
involontariamente il nemico.
Gruppo 8.1. Danneggiamento
8.1.2 Rapire o Scacciare
L’antagonista arreca danno o 8.1.3 Rubare o Estorcere
menomazione a uno dei 8.1.4 Uccidere o Ordinare di Uccidere
Danneggiamento Esordio membri della famiglia.
8.1.5 Ferire o Mutilare
8.1.6 Scaccheggiare o Devastare
Inizia l’azione narrativa.
8.1.7 Sposare o Affattuare
8.1.8 Nascondere o Imprigionare
8.1.9 Tormentare o Dichiarare Guerra
Gruppo 8.2. Mancanza.
8.2.1 Una Persona
A uno dei membri della 8.2.2 Un Oggetto o Animale Raro o Prezioso
famiglia manca qualcosa o 8.2.3 Un Mezzo Magico
viene desiderio di qualcosa. 8.2.4 Il Denaro o il Cibo
Mancanza
Esordio
La mancanza può essere Entra in scena il Mandante
causata o avvertita, essere
a. Uomo o Donna (generici)
quindi esterna o interna.
Varianti della Persona Ricercata:
a. Uomo o Donna (generici)
Mediazione o
La sciagura o mancanza è
momento di
Esordio resa nota; ci si rivolge NON IMPLEMENTATO
connessione
all’eroe con una preghiera o
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Image

Funct #

ID

Extended Name

X

W

Inizio della
reazione

Section

Propp’s Description
Foreseen Actions
un ordine e lo si manda o lo
si lascia andare.
Il cercatore acconsente o si
Esordio
NON IMPLEMENTATO
decide a reagire.

L’eroe abbandona la casa.

XI

↑

Partenza

Si tratta di una peregrinazione senza scopo di ricerca,
Esordio
diversa dall’allontanamento.
Può assumere il carattere di
fuga oppure non realizzarsi
affatto.

Gruppo 11.1. Partenza.
11.1.1 Partire
11.1.2 Perdersi
11.1.3 Fuggire
11.1.4 Andare in Guerra
11.1.5 Perdere la memoria
11.1.6 Addormentarsi

Entra in scena il Donatore.

XII

XIII

D

E

Prima funzione
del donatore
Ridotto: Prove

Reazione
dell’eroe

L’eroe è messo alla prova,
interrogato, aggredito ecc.,
Vicenda come
preparazione
al
conseguimento di un mezzo o
aiutante magico.

Gruppo 12.1. Prova.
12.1.1 Salutare o Interrogare
12.1.2 Lottare o Uccidere
12.1.3 Scambiare il mezzo magico
12.1.4 Liberare o Graziare
12.1.5 Prestare un Servizio
12.1.6 Altra Prova

Tipologie di Donatore:
a. Mago e Maga (giovani)
b. Mago e Maga (saggi)
Gruppo 13.1. Reazione.
13.1.1 Salutare o Non Salutare
L’eroe reagisce all’operato
Vicenda
13.1.2 Rispondere o Non Rispondere
del futuro donatore.
13.1.3 Reggere o Non Reggere alla lotta
13.1.4 Vincere o Salvarsi
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Image

Funct #

ID

Extended Name

Section

Propp’s Description
13.1.5
13.1.6
13.1.7
13.1.8

Foreseen Actions
Accettare uno scambio
Liberare o Graziare
Prestare o Non Prestare un Servizio
Altra Prova

Gruppo 14.1. Mezzo Magico.
14.1.1 Animale Magico
14.1.2 Oggetto Magico
14.1.3 Oggetto che libera un Aiutante Magico
14.1.4 Poteri Magici

XIV

Z

Fornitura,
conseguimento
del mezzo
magico.

Gruppo 14.2 Modalità di Trasmissione.
14.2.1 Donato o Ricevuto direttamente
Il mezzo magico perviene in 14.2.2 Guidato al conseguimento o Rubato
Vicenda
possesso dell’eroe.
14.2.3 Costruito o Creato
14.2.4 Acquistato o Venduto
14.2.5 Ritrovato o Ricevuto casualmente
14.2.6 Apparso autonomamente
14.2.7 Bevuto o Mangiato
14.2.8 Personaggi offrono Aiuto
Varianti dell’Aiutante:
a. Uomo o Donna (generico)
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Image

Funct #

XV

ID

R

Extended Name

Section

Propp’s Description

Foreseen Actions

Trasferimento
nello spazio tra
due reami,
indicazione del
cammino.

Gruppo 15.1 Trasferimento.
15.1.1 Volare attraverso l’Aria
L’eroe si trasferisce, è
15.1.2 Viaggiare per Terra o Acqua
portato o condotto sul luogo 15.1.3 Venire Condotti
Vicenda
in cui si trova l’oggetto delle 15.1.4 Seguire Tracce
sue ricerche.
15.1.5 Usare Mezzi fissi (scale, passaggi, ponti,
ecc.)
21.1.1 Indicare un Cammino

L’eroe è l’antagonista
ingaggiano direttamente la
lotta.
XVI

L

Lotta

L’elemento non va confuso
Vicenda con la zuffa con un eventuale
donatore ostile. In quel caso
l’eroe alla fine viene in
possesso del mezzo magico.
Qui invece ottiene l’oggetto
ricercato.

Gruppo 16.1 Lotta.
21.1.1 Combattimento a campo aperto
21.1.1 Competizione
21.1.1 Sfida a Carte
21.1.1 Altra Sfida
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Image

Funct #

ID

Extended Name

Section

XVII

M

Marchiatura

Vicenda

XVIII

V

Vittoria

Propp’s Description
All’eroe è impresso un
marchio.

Vicenda L’antagonista è vinto.

E’ rimossa la sciagura o la
mancanza iniziale.
XIX

Rm

Rimozione della
sciagura o della
mancanza

Vicenda Questa
funzione
forma
coppia con la funzione VIII.
Qui la narrazione raggiunge
l’acme.

Foreseen Actions
NON IMPLEMENTATO
Gruppo 17.1 Marchio o Ferita.
21.1.1 Sul Corpo
21.1.1 Anello o Panno
NON IMPLEMENTATO
Gruppo 18.1 Vittoria.
21.1.1 Vittoria in campo aperto
21.1.1 Vittoria nella Competizione
21.1.1 Vittoria alle Carte
21.1.1 Vittoria nella Altra Sfida
21.1.1 Vittoria senza Combattere
21.1.1 Scacciare l’Antagonista

Gruppo 19.1. Rimozione della sciagura
Quale azione porta alla risoluzione della
mancanza o alla conquista dell’oggetto?
19.1.2 Carpire con Forza o Astuzia
19.1.3 Conquistare o Catturare
19.1.4 Ottenere con le azioni passate
19.1.5 Impadronirsi con il Mezzo Magico
19.1.6 Eliminare la Povertà con il Mezzo Magico
19.1.7 Liberare l’Affatuato o il Prigioniero
19.1.8 Sanare le Ferite/Mutilazioni o Rianimare
19.1.9 Trovare
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Image

Funct #

XX

XXI

ID

↓

P

Extended Name

Ritorno

Persecuzione,
inseguimento

Section

Vicenda

Vicenda

Propp’s Description

L’eroe ritorna.

L’eroe è sottoposto a
persecuzione.

Foreseen Actions

Gruppo 20.1 Ritorno (v. 15.1 Trasferimento).
21.1.1 Volare attraverso l’Aria
21.1.1 Viaggiare per Terra o Acqua
21.1.1 Venire Condotti
21.1.1 Seguire Tracce
21.1.1 Usare Mezzi fissi (scale, passaggi, etc)
21.1.1 Indicare un Cammino

Gruppo 21.1 Persecuzione.
21.1.1 Inseguire l’eroe a volo
21.1.1 Esigere il colpevole
21.1.1 Inseguire sotto forma di Animale
21.1.1 Allettare sotto forma di Oggetto sul
cammino
21.1.1 Tentare di divorare o uccidere l’eroe
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Image

Funct #

ID

Extended Name

XXII

S

Salvataggio

Section

Propp’s Description
L’eroe si salva dalla
Vicenda
persecuzione.

Foreseen Actions

0

XXIII

Arrivo in
incognito

L’eroe arriva in incognito a
casa o in un altro paese.

Gruppo 23.1 Persecuzione.
23.1.1 Arriva alla Casa di origine in incognito.
23.1.2 Arriva alla Casa e si mette a servizio.
23.1.3 Arriva presso un altro Re/Potente e si
mette a servizio.
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Image

Funct #

XXIV

ID

F

Extended Name

Pretese infondate

Section

Propp’s Description

Il falso eroe avanza pretese
infondate.

Foreseen Actions
Gruppo 24.1 Inganno del falso eroe (v.19.1).
24.1.1 Arriva alla Casa di origine in incognito.
24.1.2 Arriva alla Casa e si mette a servizio.
24.1.3 Carpire con Forza o Astuzia
24.1.4 Conquistare o Catturare
24.1.5 Ottenere con le azioni passate
24.1.6 Impadronirsi con il Mezzo Magico
24.1.7 Eliminare la Povertà con il Mezzo Magico
24.1.8 Liberare l’Affatuato o il Prigioniero
24.1.9 Sanare le Ferite/Mutilazioni o Rianimare
24.1.10 Trovare
Varianti del Falso Eroe:
a. Uomo o Donna

XXV

C

Compito difficile

All’eroe è proposto un
compito difficile.

Gruppo 25.1 Compito difficile.
25.1.1 Prova del Cibo.
25.1.2 Prova del Fuoco/Acqua bollente.
25.1.3 Compito a Indovinelli.
25.1.4 Compito di Scelta.
25.1.5 Prova di Forza, Destrezza, Coraggio.
25.1.6 Prova di Pazienza.
25.1.7 Compito di Provvedere o Approntare.
Cucire, Cucinare, Procurare, Medicare,
etc
25.1.8 Altri compiti.
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Image

Funct #

XXVI

XXVII

ID

A

I

Extended Name

Adempimento

Identificazione

Section

Propp’s Description

Foreseen Actions

Il compito è eseguito.

Gruppo 26.1 Superamento/Vittoria.
26.1.1 Prova del Cibo.
26.1.2 Prova del Fuoco/Acqua bollente.
26.1.3 Compito a Indovinelli.
26.1.4 Compito di Scelta.
26.1.5 Prova di Forza, Destrezza, Coraggio.
26.1.6 Prova di Pazienza.
26.1.7 Compito di Provvedere o Approntare.
Cucire, Cucinare, Procurare, Medicare, etc
26.1.8 Altri compiti.

L’eroe è riconosciuto.

Gruppo 27.1 Identificazione/Smascheramento.
27.1.1 L’eroe è riconosciuto.
27.1.2 L’eroe è riconosciuto per un segno
particolare.
Ferita, stella, anello, panno, marchio.
27.1.3 L’eroe è riconosciuto per aver risolto il
compito difficile.
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Image

Funct #

ID

Extended Name

XXVIII

Sm

Smascheramento

XXIX

T

Trasfigurazione

Section

Propp’s Description
Il falso eroe o l’antagonista è
smascherato.

L’eroe assume nuove
sembianze.

Foreseen Actions

Gruppo 29.1 Trasfigurazione.
29.1.1 Nuove sembianze.
Nuovo aspetto per mezzo dell’aiutante.
Intervento magico dell’aiutante
29.1.2 Palazzo Magico.
Erige o riporta all’antico splendore il palazzo.
Ferita, stella, anello, panno, marchio.
29.1.3 Nuove vesti.
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Image

Funct #

XXX

XXXI

ID

Pu

N

Extended Name

Punizione

Nozze

Section

Propp’s Description

Foreseen Actions

L’antagonista è punito

Gruppo 30.1 Punizione.
30.1.1 Fucilare.
30.1.2 Scacciare.
30.1.3 Legare o Trascinare.
30.1.4 Suicidarsi.
30.1.5 Perdonare.
30.1.6 Imprigionare
30.1.7 Morire in combattimento o inseguendo
l’eroe.

L’eroe si sposa e sale al
trono.

Gruppo 31.1 Nozze.
31.1.1 Nozze e Regno.
Il Regno viene conseguito subito o in futuro.
31.1.2 Nozze.
31.1.3 Regno.
31.1.4 Fidanzamento o promessa di matrimonio.
31.1.5 Rinnovo del precedente matrimonio.
31.1.6 Ricompensa o riconoscimento.
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Annex 2. Function mapping table for Game Levels
Table 6 - Vlad functions on game levels mapping table.

Image

Function #

ID

Level 1 Level 2 Level 3 Level 4

0

i

X

X

X

X

I

e

X

X

X

X

II

k

X

X

X

X

III

q

X

X

X

X

VIII

X

X

X

X

X

VIIIa

x

X

X

X

X

XI

↑

X

X

X

X

XII

D

XIII

E

XIV

Z

X

X

XV

R

X

X

XVI

L

X

X

XIX

Rm

X

X

X

X

X

151

Image

Function #

ID

Level 1 Level 2 Level 3 Level 4

XX

↓

XXI

P

X

XXII

S

X

XXIII

0

X

XXIV

F

XXV

C

XXVI

A

XXVII

X

X

X

X

X

X

X

X

X

X

I

X

X

XXVIII

Sm

X

X

XXIX

T

X

XXX

Pu

X

XXXI

N

X

X

X

X

X

X
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Annex 3. Assessment. DSQ-40.
Table 7 - DSQ-40 Questionnaire, Italian version.

DSQ 40
Questo questionario consiste di 40 affermazioni ognuna delle quali è seguita da una scala di giudizio:
Completamente in disaccordo
1 2 3 4 5 6 7 8 9
Completamente d’accordo
Valutate quanto siete più o meno d'accordo ponendo una X da 1 a 9 per ogni affermazione
Esempio: Milano è una città della Lombardia
1 2 3 4 5 6 7 8 9
Scegliendo 9 indicherete che siete completamente d'accordo
1 Sono molto contento quando ho l'occasione di aiutare qualcuno e se questa occasione viene a mancare mi sento
1 2 3 4 5 6 7 8 9
3
5
6
8
12
13
16
23
24
27
28
29
31
37
38
40
42
43
46
51
53
54
58
59
61
62
63
66
68
69
71
73
76
81
82
83
84
86
88

depresso
Riesco a non pensare ad un problema fino a quando non ho tempo da dedicargli
Scarico la mia ansia facendo qualcosa di costruttivo e di creativo come dipingere o fare bricolage
Riesco a trovare buone ragioni per qualsiasi cosa io faccia
Sono capace di ridere di me stesso facilmente
Le persone tendono a maltrattarmi
Se qualcuno mi raggirasse e mi estorcesse del denaro, vorrei fosse aiutato piuttosto che punito
La gente dice che io tendo ad ignorare i fatti spiacevoli come se non esistessero
Ignoro il pericolo come se fossi Superman
Sono soddisfatto della mia abilità di ridimensionare le persone
Spesso agisco impulsivamente quando qualcosa mi infastidisce
Mi ammalo fisicamente quando le cose non mi vanno per il verso giusto
Sono una persona molto inibita
Traggo molta più soddisfazione dalle mie fantasie che dalla mia vita reale
Ho speciali qualità mi permettono di attraversare la vita senza problemi
Trovo sempre buone ragioni per giustificare quando le cose non si risolvono a mio favore
Produco molte più cose nella mia fantasia che nella vita reale
Non temo nulla
Talvolta penso di essere un "angelo" , talvolta un "diavolo”
Divento apertamente aggressivo quando mi sento male
Ho sempre la sensazione che qualcuno che conosco sia come un angelo custode
Per quanto mi riguarda, le persone sono o buone o cattive
Se il mio capo mi maltrattasse, potrei, come risposta, fare degli errori nel mio lavoro o lavorare lentamente
C'è qualcuno che conosco che sa fare di tutto ed è sempre corretto e adeguato
Io riesco ad escludere i miei sentimenti quando potrebbero interferire, se li lasciassi uscire, con ciò che sto facendo
Solitamente sono capace di vedere il lato buffo di situazioni peraltro difficili
Mi viene il mal di testa quando devo fare cose che non mi piacciono
Spesso mi ritrovo ad essere molto gentile con persone con cui avrei tutto il diritto di essere arrabbiato
Mi devo aspettare cose brutte dalla vita
Quando so di dover affrontare una situazione difficile cerco di immaginare cosa potrebbe succedere e come potrei
comportarmi
I dottori non capiscono mai che cosa abbia
Dopo aver combattuto per i miei diritti tendo a chiedere scusa per la mia determinazione
Quando sono depresso o ansioso, mangiare mi fa sentire meglio
Spesso è stato detto di me che non mostro i miei sentimenti
Se io posso prevedere che mi sentirò malinconico più in là nel tempo, posso reagire meglio
Per quanto mi lamenti, non ricevo mai risposte soddisfacenti
Spesso mi ritrovo a non sentire nulla in situazioni che dovrebbero suscitare forti emozioni
Attaccarmi ad un compito a portata di mano mi tiene lontano dalla depressione e dall' ansia
Se fossi in crisi cercherei una altra persona che avesse gli stessi problemi
Se ho un pensiero cattivo sento di dover fare qualcosa per controbilanciarlo

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1
1
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4
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Annex 4. Assessment. Common Defense styles.
Table 8 - Common Defense Styles.
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Annex 5. Assessment. DCPR.
Table 9 - Anxiety, Nosophobia, Thanatophobia criteria in DCPR1.

1

Sources:
http://www.grponline.org/materiali/dcpr/item/download/30_50c19947739ed51c860ad7cf12f3c13d
and http://www.fioriti.it/griglie/DCPR.pdf
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Table 10 - Disease Denial and Somatization criteria in DCPR.
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Table 11 - Conversion Symptoms and Anniversary Reactions criteria in DCPR.
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Table 12 - A-type Behaviour and Irritable Mood criteria in DCPR.
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Table 13 - Demoralization and Alexithymia criteria in DCPR.
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Table 14 - DCPR Interview, Italian version.
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163

164
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Annex 6. Assessment. TAS-20.
Table 15 - TAS-20 Interview, Italian version2.

2

Source: https://www.lumsa.it/sites/default/files/UTENTI/u432/TAS-20.pdf

168

Annex 7. Assessment. SMQ.
Table 16 - Suppression Mental Questionnaire, Italian version3.

3

Source: http://cab.unime.it/journals/index.php/MJCP/article/view/1282
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Annex 8. Assessment. ER89-Revisited Italian/English.
Table 17 - ER89-Revisited, Italian and English items4.

4

Source: https://www.tpmap.org/wp-content/uploads/2014/11/14.3.4.pdf
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Annex 9. Computer Literacy Questionnaire (Italian)
Questionario di alfabetizzazione informatica
Adesso ti rivolgerò alcune domande che riguardano l’uso del computer, del telefono
cellulare e di altre tecnologie della comunicazione. Ti chiedo, gentilmente, di
rispondere alle domande con sincerità. Chiedimi tutte le spiegazioni che ti servono
per capire bene le mie domande.

1) A casa o dove vivi ti capita o ti capitava di usare un computer?
 sì

 no

Se sì, quante volte alla settimana (tutti i giorni, etc.)?
__________________________________________________________________
Per quanti minuti al giorno circa (nei giorni in cui lo usi)?
__________________________________________________________________
Che cosa fai (facevi) quando usi (usavi) il computer? (Videogame, navigazione su
Internet, Skype, Facebook o altri Social Network, Posta Elettronica, chat, Youtube,
Radio, etc.)
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

2) A casa o dove vivi ti capita o ti capitava di usare un Tablet?
 sì

 no

Se sì, quante volte alla settimana (tutti i giorni, etc.)?
__________________________________________________________________
Per quanti minuti al giorno circa (nei giorni in cui lo usi)?
__________________________________________________________________
Che cosa fai (facevi) quando usi (usavi) il tablet? (Videogame, navigazione su
Internet, Facebook, Skype, posta elettronica, chat, Youtube, radio, etc.)
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__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

3) Ti capita o ti capitava di usare un telefono cellulare?
 sì

 no

Se sì, era il tuo telefono cellulare personale?
 si

 no

Quante volte alla settimana usi o usavi il telefono cellulare (tutti i giorni, etc.)?
__________________________________________________________________
__________________________________________________________________
Circa per quanti minuti al giorno (nei giorni in cui lo usi o lo usavi)?
__________________________________________________________________
__________________________________________________________________
Che cosa fai quando usi il telefono cellulare? (Messaggi, Chiamate Telefoniche,
Videogame, Skype, navigazione su Internet, Facebook, Posta Elettronica, Chat,
Youtube, radio, etc.)
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

Sei a tuo agio nell’utilizzo della modalità touchscreen, se ti è capitato di provarla?
(Toccare lo schermo con le dita per selezionare opzioni, navigare in Internet, etc.)?
 sì

 no

4) Partecipi o hai partecipato a corsi di informatica?
 si

 no
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5) Sai usare o sapevi usare il telecomando per programmare i canali dell’antenna
sul televisore dopo averlo acquistato o quando se ne manifestava il bisogno (RAI1,
RAI2, RAI3 etc.)?
 si

 no

Sul televisore usi o usavi televideo per acquisire informazioni utili sul tempo, sui
programmi televisivi della settimana, etc.?
 sì

 no
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Annex 10. Computer Literacy Questionnaire (English)
Computer Literacy Questionnaire
Now I will ask you some questions regarding the use of the computer, mobile phone
and other communication technologies. I kindly ask you to answer to the questions
honestly. Ask me for all the explanations you need to understand my questions well.
1) Do you happen, or did you happen, to use a computer at home or where you live?
 yes

 no

If yes, how many times per week (every day, etc.)?
__________________________________________________________________
For how many minutes approximely a day (on the days you use it)?
__________________________________________________________________
What do you do (did) when you use (used) the computer? (Video games, Internet
browsing, Skype, Facebook or other Social Networks, Skype, email, chat, Youtube,
Radio, etc.)
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
2) Do you happen, or did you happen, to use a tablet at home or where do you live?
 yes

 no

If yes, how many times a week (every day, etc.)?
__________________________________________________________________
For how many minutes approximately a day (on the days you use it)?
__________________________________________________________________
What do you do (did) when you use (used) the tablet? (Video games, Internet
browsing, Facebook, Skype, email, chat, Youtube, radio, etc.)
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
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3) Do you happen, or did you happen to you, to use a mobile phone?
 yes

 no

If so, was it your personal cell phone?
 yes

 no

How many times a week do you use or use the mobile phone (every day, etc.)?
__________________________________________________________________
__________________________________________________________________
About how many minutes a day (on the days you use or use it)?
__________________________________________________________________
__________________________________________________________________
What do you do when you use your mobile phone? (Messages, Phone calls, Video
Games, Skype, Internet browsing, Facebook, e-mail, Chat, Youtube, Radio, etc.)
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
Are you comfortable in using the touchscreen mode, if it happened to you to try it?
(Touch the screen with your fingers to select options, surf the internet etc.)?
 yes

 no

4) Do you participate or have you participated in computer courses?
 yes

 no

5) Can you use, or did you know how to use, the remote control to program the
antenna channels on the TV after purchasing it or when the need arose (RAI1, RAI2,
RAI3 etc.)?
 yes

 no

Do you use or used teletext on the TV to acquire useful information about the
weather, the TV programs of the week, etc.?
 yes

 no

175

Annex 11. Patient’s requirements questionnaire (Italian)
Questionario sui requirement dei pazienti sul servizio di training della
Creatività
Stiamo conducendo uno studio su come misurare e migliorare la creatività dei nostri
pazienti. Ti chiedo, gentilmente, di aiutarci a svolgerci il nostro studio rispondendo
alle domande che ti farò con sincerità. Chiedimi tutte le spiegazioni che ti servono
per capire bene le mie domande.
1) Hai mai svolto, in uno studio medico, test per valutare o migliorare l’attenzione,
la memoria, la creatività?
 sì

 no

Se sì, ti ricordi cosa ti veniva chiesto di fare? Puoi dare una o più delle seguenti
risposte:
 dovevo rispondere a voce ad alcune domande
 dovevo scrivere su un foglio la risposta ad alcune domande
 dovevo rispondere ad alcune domande usando alcuni oggetti
 dovevo ascoltare un audio e/o osservare un video e dopo dare una risposta
 dovevo dare la risposta ad alcune domande usando un tablet o un computer
 dovevo giocare con una specie di videogame

2) e dovessi svolgere un test per valutare o migliorare attenzione, memoria o
creatività, come lo preferiresti? Dai un voto da 1 a 10 ai seguenti tipi di test (10
indica che ti piacerebbe molto, 1 che non ti piacerebbe per niente);
 devi rispondere a voce ad alcune domande ______________________________
 devi scrivere su un foglio la risposta ad alcune domande ___________________
 devi rispondere ad alcune domande usando alcuni oggetti __________________
 devi ascoltare un audio e/o osservare un video e dopo dare una risposta _______
 devi dare la risposta ad alcune domande usando un tablet o un computer ______
 devi giocare con una specie di videogame al computer ____________________
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3) Ti piacerebbe svolgere alcuni test per valutare o migliorare attenzione, memoria
o creatività che siano simili ad un gioco al computer con uno schermo in cui le
immagini tridimensionali degli oggetti li facciano sembrare quasi reali?
 sì

 no

Se sì, saresti disposto a venire da noi per svolgere questi test?
 sì

 no

Se sì, quante volte alla settimana saresti disposto a venire da noi? Per quanti mesi?
__________________________________________________________________
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Annex 12. Patient’s requirements questionnaire (English)
Survey on patient requirements on the Creativity training service
We are conducting a study on how to measure and improve the creativity of our
patients. I kindly ask you to help us carry out our study by answering the questions
that I will ask you sincerely. Ask me for all the explanations you need to understand
my questions well.
1) Have you ever carried out tests in a physician's office to evaluate or improve
attention, memory, or creativity?
 yes

 no

If yes, do you remember what you were asked to do? You can give one or more of
the following answers:
 I had to answer some questions verbally
 I had to write the answer of some questions on a piece of paper
 I had to answer some questions using some objects
 I had to listen to an audio and/or watch a video and then give an answer
 I had to answer some questions using a tablet or computer
 I had to play with a kind of video game

2) If you had to take a test to evaluate or improve attention, memory or creativity,
how would you prefer it? Rate from 1 to 10 to the following types of tests (10
indicates that you would like very much, 0 that you would not like at all);
 you have to answer some questions verbally ________________________________
 you have to write the answer to some questions on sheet _______________________
 you have to answer some questions using some objects ________________________
 you have to listen to an audio and/or watch a video and then give an answer _______
 you need to answer some questions using a tablet or computer __________________
 you have to play some kind of computer game _______________________________
3) Would you like to carry out some tests to evaluate or improve attention, memory or
creativity that are similar to a computer game with a screen in which the threedimensional images of the objects make them seem almost real?
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 yes

 no

If yes, would you be willing to come to us for these tests?
 yes

 no

If yes, how many times a week would you be willing to come to us? For how
many months?
______________________________________________________________
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Annex 13. Likeability Questionnaire (Italian)
Questionario di gradimento sull’App Vlad (versione per adulti)
Adesso ti rivolgerò alcune domande sulla esperienza d’uso della App di Realtà
Virtuale Vlad per lo Storytelling e il miglioramento della Creatività. Ti chiedo,
gentilmente, di rispondere alle domande con sincerità. Chiedimi tutte le spiegazioni
che ti servono per capire bene le mie domande.
Dovrai barrare con una “X” soltanto una tra le tre risposte possibili (per dire “poco”
metti la “X” sullo smile rosso

; per dire “abbastanza” mettila sullo smile giallo

; per dire “molto” mettila sullo smile verde

).
POCO

1

Ti è piaciuto usare l’App Vlad?

2

Ti sei sentita/o a tuo agio nell’usare
Vlad?

3

Le istruzioni d’uso di Vlad erano
facili da capire?

4

Senti di aver imparato cose nuove e
interessanti?

5

6

7

ABBASTANZ
A

MOLT
O

C’è qualche aspetto di Vlad che ti ha
dato fastidio nella procedura o nei
dispositivi da utilizzare? (Trascrivere
la risposta verbale)
______________________________
______________________________
______________________________
Qualche volta ti sei stancato/a?
Se sì, quante volte? (Trascrivere
risposta verbale)
______________________________
______________________________
Qualche volta ti sei annoiato/a?
Se sì, quante volte? (Trascrivere
risposta verbale)
______________________________
______________________________
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8

9

10

11

12

Qualche volta Vlad ti è sembrato
funzionare male?
Se si, in cosa e quante volte?
(Trascrivere risposta verbale)
______________________________
______________________________
Qualche volta ti sei arrabbiato/a o
rattristato/a?
Se si, per cosa e quante volte?
(Trascrivere anche risposta verbale)
______________________________
______________________________
C’è qualcosa in particolare che non ti
piaciuto di Vlad? Cosa? (Trascrivere
la risposta verbale)
______________________________
______________________________
______________________________
______________________________
Alla fine della sessione d’uso hai
avuto mal di testa o qualche malessere
fisico?
Se si, cosa e quante volte?
(Trascrivere anche risposta verbale)
______________________________
______________________________
Preferisci l’uso di Vlad ai test fatti
dando le risposte su fogli di carta o
parlando ad una dottoressa o un
dottore in persona?

13

Ritorneresti per continuare questa
esperienza in futuro?

14

Consiglieresti ad altre persone l’uso di
Vlad per il miglioramento della
Creatività?
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Annex 14. Likeability Questionnaire (English)
Likeability Questionnaire for Vlad App (adults)
Now I will ask you some questions about the experience of using the Vlad Virtual
Reality App for Storytelling and the improvement of Creativity. I kindly ask you to
answer sincerely to some questions. Ask me for all the explanations you need to
understand my questions well.
You will have to cross with an "X" only one of the three possible answers (to say
"little" put the "X" on the red smile

; to say "enough" put it on the yellow smile

; to say "much" put it on the green

smile)
A
LITTLE

1

Did you like using the App Vlad?

2

Did you feel comfortable using the
App Vlad?

3

Were Vlad's instructions for use easy
to understand?

4

Do you feel you have learnt new and
interesting things?

5

6

7

ENOUGH

MUCH

Is there any aspect of Vlad that
bothered you in the procedure or in the
devices to be used? (Write down the
verbal answer)
______________________________
______________________________
______________________________
Did you get tired sometimes?
If yes, how many times? (Write down
verbal answers)
______________________________
______________________________
Did you get bored sometimes?
If yes, how many times? (Write down
verbal answers)
______________________________
______________________________
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8

9

10

11

12

Did Vlad seem to malfunction
sometimes?
If yes, in what and how many times?
(Write down verbal answer)
______________________________
______________________________
Do you sometimes get angry or sad?
If yes, for what and how many times?
(Write down also verbal answers)
______________________________
______________________________
Is there anything in particular that you
didn't like about Vlad? What? (Write
down the verbal answer)
______________________________
______________________________
______________________________
Did you have a headache or some
physical discomfort at the end of the
session?
If yes, what and how many times?
(Write down also verbal answer)
______________________________
______________________________
Do you prefer Vlad's use to the tests
done by giving answers on sheets of
paper or by speaking to a doctor in
person?

13

Would you come back to continue this
experience in the future?

14

Would you propose to other people
the use of Vlad for the improvement
of creativeness?

183

Annex 15. Validation Instruments
User#1
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