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ABSTRACT

The present doctoral project aims, across several studies, systematic reviews, and a theoretical
proposal, at deepening the intraindividual and interindividual dimensions of empathy within the
construct of embodiment. Intraindividual empathy has been studied, in the first study, from the
perspective of one of its hormonal correlates, i.e., testosterone, in 18 patients affected by Kennedy’s
disease. In such an EEG study, results revealed a significant increase in neural reactivity (p = 0.019)
in terms of experience sharing (construct close to affective empathy) 0-350 ms post-stimulus, with
respect to 18 non-clinical male subjects.

The first PRISMA systematic review, on the main neurodegenerative diseases (of 528
screened studies, 39 fulfilled inclusion and exclusion criteria), confirmed that each facet of empathy
probably has a morpho-functional peculiar layout thus confirming the somatic perspective as a
potentially unifying framework to outline the plethora of constructs that are comprehended under the
term “empathy.”

In the second study, empathy, in its self- and other-oriented components, has been studied in
a psychiatric sample of 59 consecutively recruited inpatients. Comparison of multinomial models
revealed how self-oriented empathy was the best predictor of the levels of personality organization,
as evaluated by the PDM-2, explaining data 25 times better than the null model. Contrary to the
hypothesis, no association with somatizations aspects has been found.

The other five investigations were devoted to the interpersonal perspective of empathy.
Specifically, the second PRISMA systematic review aimed at identifying the constructs and the
definition of such perspective on empathy and its associations with somatic components. From a total
of 127 screened articles, the 17 included reports allowed us to infer that the best term to use, and that
has been used throughout my thesis, is the one of “interpersonal empathy.” Unfortunately, none of

the screened records investigated its somatic counterparts.



Therefore, in the third study, we started validating a self-report questionnaire measuring
interpersonal empathy based on the three empathy components by Zaki and Ochsner (2012): the
affective, cognitive, and prosocial ones. Ninety-two interacting dyads participated, and their
interactions were audio and video recorded. The questionnaire, in its state and trait versions, seems
to have good psychometric proprieties although its validation isn’t concluded yet.

We then conducted three more studies, (Study 6A, 6B, and 7) in which 17 sessions of different
therapies and a whole therapy of 16 sessions have been video registered and both members of the
therapeutic dyad had their physiological signals acquired. In these studies, we hypothesised higher
dyadic physiological synchronization (PS) would correspond to moments of high interpersonal
affective empathy. Physiological acquisition was done through BIOPAC wireless acquisition device;
therapist’s interventions were categorized with the Psychodynamic Intervention Rating Scale (PIRS;
Cooper et al., 2002) and patient’s responses with the Therapeutic Collaboration Coding System
(TCCS; E. Ribeiro et al., 2013). Briefly, results have essentially confirmed our hypothesis by
indicating higher levels of PS when therapists’ interventions were of Reflections or Associations PIRS
categories, and when patients’ responses were of Safety TCCS category. PS has therefore been
confirmed as a possible somatic marker of interpersonal affective empathy and, for the first time in
literature, also through the use of coding systems on the verbatim transcripts of therapeutic sessions.

Finally, in a proposal, we outlined a neural model engaging both the central and the peripheral
nervous system, by considering mirror mechanisms and assigning a crucial role to oxytocin. The
outlined model may capture the neural mechanisms underlying interpersonal PS phenomena, in line

with the model of affective empathy associated with mirror mechanisms



INTRODUCTION
Embodiment
Dichotomy Between Mind and Body

The dichotomy between mind and body anticipated by Plato and radically sanctioned by
Descartes runs through and influences all Western thought, as well as the theoretical assumptions of
different psychological theories (Grigenti, 2017; Salucci, 2018). In the contemporary debate, we
observe, however, various theoretical attempts to overcome Cartesian dualism: among them, we find
the recent theories of the embodied mind.

The theories of the embodied mind propose a different view of the mind from that of classical
cognitivism. Classical cognitivism, in fact, relegates the body to an entirely secondary role in the
formation of cognitive and affective processes: the body is assigned the mere function of receiving
input and providing output and is therefore irrelevant to the understanding of the mind. (Clark &
Chalmers, 1998; Schubert & Semin, 2009). On the contrary, theories of embodiment (or embodied
mind) offer a different perspective on the concepts of body and mind. Embodiment is not a single
theoretical model, but rather a more or less varied set of different theoretical ideas and lines of
research, which however have their roots in some common pioneering studies of the last century.
Among these, I present the seminal ecological approach of Gibson (1979) and the contemporary
approaches of researches of Lakoff and Johnson (1999), the perceptual symbol system of Barsalou
(1999), and the contribution of action to cognition and affects (Glenberg et al., 2008; Glenberg &
Kaschak, 2002).

Gibson’s seminal ecological approach starts from the rejection of the dichotomy between action
and perception and the implicit dualism between the physical and the mental (Gibson, 1979).
According to the author, the experience of reality is possible in the integration of movement and
perception: the two processes, therefore, are not considered as separate, but in their mutual

interaction. In other words, Gibson (1979) suggests a sort of coupling (or attunement) between



perceptual systems and perceptual information available in the energy flows of the environment (e.g.,
light, chemicals, vibrating air, and so on). Of note, the concept of resonance has been used in different
contexts in cognitive science, but always in relation to coupling—e.g., single-neuron activity
(Kasevich & LaBerge, 2011), adaptive resonance theory (Grossberg, 2013), resonant processes for
sequential effects in psychology (Gokaydin et al., 2016).

The first contemporary approach, by Lakoff and Johnson (1999), describes the gradual
paradigm shift in cognitive science, distinguishing between a first and a second generation: the first
defined as disembodied mind and the second as embodied mind. The first generation of cognitive
science proposes the computational metaphor of cognitive processes, seeing them as independent of
the body and bodily activities. The second generation, on the other hand, emphasises the close
interaction between body and mind, between thought and action, and between cognitive and
sensorimotor patterns. Lakoff and Johnson (1999) identify the root of the concept of embodied in the
phenomenological studies of Merleau-Ponty and, in particular, in the Phenomenology of Perception
(Merleau-Ponty, 1945). Merleau-Ponty describes the pre-reflective link that unites the individual to
the world and the knowledge that derives from it through the experience of one's own “living body”
(Leib), a living body in the joint terms of the entities of nature (biological body) and culture (active
operator of signification, expression, language), paving the way for the primacy of bodily-sensory
experience in the empirical study of the mind-body relationship. Corporeality is possible starting from
the constant dialectic between physical and experiential structures, between body-object and living
body.

A second contemporary approach to embodied cognition is Barsalou’s (1999) notion of a
perceptual symbol system for cognitive and affective processes. In contrast to the standard cognitive
science notion of symbols as abstract, point-like entities, perceptual symbols are analogical in the
sense that they are composed of components of neural activity arising from the perception of the

referent of the symbol. For example, a perceptual symbol of a car might consist of neural activity in
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the visual system arising from the vision of a car, neural activity in the auditory system corresponding
to the sound of a car, and so on. The perceptual symbol is not an exact copy of the neural activity
arising from perception but consists of the neural activity underlying the attended components of
experience. Barsalou’s approach has generated an enormous amount of research, most of which is
consistent with the theory. One of the most striking findings was reported by Pecher et al (2003).
They noted that there are switching costs when shifting attention from one modality to another. For
example, when detecting whether a stimulus is left or right, if the previous and current stimuli are
both visual, participants are faster than if the previous stimulus is auditory and the current stimulus is
visual. If perceptual symbols are constructed by activity in different sensory systems, then there
should also be switching costs when making conceptual judgements.

The third approach has emphasized the contribution of action to cognition and affects. For
example, Glenberg and Kaschak (2002) tested the hypothesis that sentence understanding involves a
simulation not just of perceptual qualities but also of action. They asked the participants to judge the
sensitivity of sentences describing the transfer away from the participant. To indicate that a sentence
was sensible, half of the participants moved their hand towards a response button away from the body
and half moved their hand towards the body. The main result was that participants were quicker to
judge a sentence as sensible when the implied direction of the sentence (towards or away from)
matched the literal direction of the response. Glenberg et al. (2008) had participants judge the
sensibility of transfer sentences by simple key presses using two fingers of the left hand without hand
movements. Transcranial magnetic stimulation was used to measure the effects of sentence
processing on the muscles of the right hand. Sentences that described transfer produced greater
muscle activation than sentences that did not (e.g., “You and Art look at the pencil”) as if the neuro-
muscular system used in literal grasping and transfer was also used in the simulation of transfer.

Importantly, the same results were found for sentences describing the transfer of information (e.g.,



“You delegate responsibilities to Anna”). That is, also the comprehension of abstract sentences seems
to involve a sensorimotor simulation.

The theoretical perspectives just described lay the foundation for current theories of the
embodied mind. Although the embodiment position actually holds different assumptions and claims
about the mind (M. Wilson, 2002), the various lines of embodied mind research share an emphasis
on corporeality in the formation and understanding of cognition and affects. According to embodied
mind theories, the nature and properties of cognitive and affective states and processes are structurally
dependent on the physical, perceptual, and environmental characteristics of the subject, which play,
therefore, an essential role in causing and constituting the cognitive and affective processes
themselves (Salucci, 2018). The body performs the function of binding and extending cognitive and
affective processes. The mind is not merely a host to the body, made possible exclusively by the
brain; rather, it is the body itself that constrains the nature and content of mental processes and states.
To speak of an embedded mind is to assume that cognitive and affective functions extend throughout
the body, beyond the confines of the skull, and that cognition and affects themselves extend to
processes that involve the body as a whole (Clark, 2008). In other words, the body is configured as
an extension and prolongation of the mind (Gibson, 1979; R. A. Wilson, 2004). Psychological
experiences, such as communication, are embedded, that is, intrinsically rooted in the body and
sensorimotor experiences (Sampson, 2016). The mind is, therefore, a biological system rooted in

bodily experiences (Garbarini & Adenzato, 2004).

Embodiment as a Specific Research Strategy

Moreover, more recently, in line with Merleau-Pontian theory, Francisco Varela initiated the
neurophenomenological approach (Varela, 1996), which sees embodiment as the starting point of a
specific research strategy: the pivot of his perspective revolves around the notion that an authentic

science of consciousness should neither attempt to absorb subjectivity into an objective model, nor



offer the subjective any supremacy over the objective, but should put in place a system of reciprocal
constraints between the first-person descriptions proper to phenomenology and the third-person
descriptions of phenomenal invariants that are established by neuroscience. According to Varela
(1996), the difficulties associated with the “hard problem” (Chalmers, 1995, p. 201) are precisely due
to the problem of structuring new research methods and tools, suitable for the evaluation of subjective
experience, and the need for a change in research mentality.

To strengthen the philosophical positions on embodiment, eminent opinions from the field of
neuroscience have asymptotically accumulated. The neuroscientist Antonio Damasio (1994, 1999,
2003), in particular, has proposed the study of the mind not as reduced to the brain—understood as
brain parenchyma—but as extensible to all somatic processes, even peripheral, which anchor it to the
soma. Damasio affirms, for example, that emotions are totally embodied and can be activated through
the so-called “virtual circuits” (as-if body loops), i.e., neural mechanisms that represent the state of
the body moment-to-moment, arguing that neural representations of the body, even at the level of the
peripheral nervous system, must still be continuously updated by the body itself. In particular,
biochemical activity is continuously recreated in the body and cannot be represented exclusively in
the brain. Various studies of the affective life of subjects with spinal cord injury favour this

interpretation (Chwalisz et al., 1988; Hohmann, 1966).

Embodied Cognition

Within the approach defined as embodiment, the last twenty years have seen the development
of embodied cognition, which goes beyond the traditional approach of classical cognitivism (which
conceived of mind and brain as software and hardware respectively), considering bodily factors as
constitutive of cognition and affects themselves. Of particular interest to us, authors such as Barsalou
(1999), Borghi (2017), and Gallese (2018; 2005) develop such an approach according to which

meanings—in the terms of which people interpret experience—are bodily in nature, rather than



symbols stored in the mind. In other words, representations of the world—the meaning ascribed to
the experience of it—are not abstract, i.e., amodal, in nature (Barsalou, 1999); on the contrary,
representations are rooted in the same neural circuits underlying the sensory processing of stimuli—
in other words, they are made of the same neurobiological substance as sensations, consisting of
sense-motor patterns within which perception and motor response are intertwined or rather
unambiguous—and difficult to separate on a functional level. This means that conceptual knowledge
of the world ultimately consists of the sense-motor configurations, shaped through recursive
interactions with the environment, that define the body’s propensity (with the brain as an integral part

of it, of course) to act in a certain way in relation to objects and situations.

Embodied Affectivity

Relative to the affective dimension of human psychological experience, some authors have
recently hypothesized, consistent with Damasio’s initial position, that the proprioceptive system,
composed of neural circuits connecting the body to the brain, provides bodily feedback that
constitutes one of the mechanisms underlying embodied affectivity (Fuchs & Koch, 2014).

Fuchs and Koch (2014) propose a model of affectivity in which emotions emerge as specific
forms of the subject’s bodily response to the affective meanings and affordances (see Gibson, 1979)
of a given situation. For example, in the emotion of shame, an embarrassing social situation is
experienced in the body as a painful affect; the emotional experience—in this case of shame—is
determined as much by the dimension of corporeality as by situational features (Fuchs & Koch, 2014).
Fuchs and Koch (2014) therefore believe that the bodily resonance of emotions includes two different
components: a centripetal or “affective” component, whereby the individual is moved or “touched”
by bodily sensations related to the experienced emotion (e.g., the sensation of redness on the cheeks

related to the emotion of shame); a centrifugal or “emotional” component, whereby the subject reacts



to the emotion with some direction or readiness of action (e.g., avoiding the other person’s

contemptuous gaze).

The ”’Second Somatic Turn”

The exponentially increasing number of theoretical positions by eminent authors and empirical
evidence has resulted in this historical phase of psychological thought being dubbed the “second
somatic turn” by Farnell and Varela (2008), as it would differ from the first phase that ended last
decade in its focus on kinaesthesia, from which one should reread Merleau-Pontian philosophy. The
authors explain that the current and emerging paradigm of dynamic somatic embodiment would see
the convergence of the concept of “semiotic” (disassociating it from the concept of representational)
with that of “somatic.”

In summary, the dualist perspective traditionally aimed at the mind—body dichotomy seems to
be heading for the sunset in the landscape of contemporary philosophy of mind and dynamic
psychology, in favour of a monist view, an approach that represents, according to some authors, the
main alternative to the gradual dissolution of the symbolic approach to cognitive science in the second
half of the twentieth century (Fronterotta et al., 2018).

The position of neutral, or processual, monism plays a particularly important role: in the words
of Fronterotta and collaborators (2018, p. 175), “Processual monism starts from the assumption that
there is no predetermined world that is only physical (i.e., materialist monism), only mental (i.e.,
mentalist monism), neither mental nor physical, or both mental and physical. [...]The world is
constitutively formless, a set of infinite possibilities whose ontological status is characterized by a
superposition of possible states.”

The embodied approach to psychology offers the possibility of unification of language,
problems, and theory. In this thesis, I begin with some reasons as to why empathy might be a unifying

force, followed by a review of several approaches to embodied empathy. Finally, the main section of



the thesis consists of a collection of studies showing how embodiment provides coherence to research

in psychology.
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Empathy
The Construct of Empathy in Psychology and Human Sciences: A Brief Overview

Today, empathy is a generic term that has proved to be very successful among practitioners of
various forms of care (psychologists, pedagogues, educators, social workers, representatives of health
systems and other therapeutic practices...). It is widely credited by various philosophers, in particular
phenomenologists, but not only; it has found acceptance in the studies of neuroscientists, but also the
methodology and theories of the social sciences; it has entered the language of the public sphere and
even common sense. Jorland (2004) called it a “concept nomade par excellence.” Husserl (1969)
himself, who devoted extensive attention to this concept throughout his life, called it ““a wrong word
and a painful enigma.” At the same time, however, the ambiguities it conveys could lead to the classic
trap of throwing out the baby with the bathwater, that is, of dissipating what is generative in the drive
that has moved the many authors and practitioners who have recognised it and who operate with it as
a symbol of orientation.

This concept is configured as a kind of potpourri in which there is everything and more with
nuances, accents and declinations that vary depending on the author who uses it. From time to time,
it takes on the characteristic of the ability to understand and share the experiences of others, to
experience a kind of resonance with the other, of emotional contagion or, to quote Randall Collins
(2009), a “common emotional tonality.” Others conceptualize it as a kind of instinctive feeling of
sharing, a common feeling, or as the ability to read the thoughts of others, a mind-reading. For
example, according to David Batson (2009), the term empathy is used to answer two different
questions. The first issue can be expressed with the question: how to know the feelings and thoughts
of another person? It is a question, therefore, related to the intent of knowing and therefore, in some
way, concerns any path of research on the human. The answer concerns the style with which any
entity approaches an aspect of the world. The second question has somehow a more practical

meaning: how to respond to the sufferings of another person with sensitivity and care? It concerns
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the sense, the style of action of someone who intends to operate for the benefit of another person,

taking into account his or her needs.

A Historical Perspective

From a historical perspective, it is interesting to note that a very influential error occurred in
Freud’s translation into English. Freud never spoke of “empathy,” but instead of “Einfiihlung.” In
fact, the term “Empathie,” frequently used today, did not exist in Freud’s German: it is a
Germanization of the English term. A literal translation of Einfiihlung would be the process of feeling
into something or someone. As a verb, it is reflexive: “sich Einfiihlen.” In a paper from 1995, Pigman
(Pigman, 1995) clearly shows that, in Freud’s thinking, “empathy” is something very different from
“Einfithlung,” and that is right. Freud had followed a very intense discussion in the German
philosophy and psychology of his time in which “Einfiihlung” was considered and conceptualised as
the basic process to explain the process of understanding other people and the pleasure of aesthetic
experience (Ganczarek et al., 2018; Lipps, 1900). Freud described Einfiihlung as a process of bodily
mimicry, and this later became the central idea of all other writers of this time. Their description of
empathic contemplation as “inner imitation” was used by Freud. In those days, the process was called
“ideomorisches Prinzip,” which means the coupling of an image (ideo) with a motor action. This is
the precursor of mirror neurons. Again, Freud and some of his contemporaries had conceptualised

something long before anyone was able to prove its existence.

A Contemporary Definition

A recent and widely used definition of empathy comprises three components (Zaki & Ochsner,
2012, 2016): an affective, a cognitive and a prosocial one. Affective empathy, also termed
“experience sharing,” refers to emotional resonance and the ability to share another person’s feelings

(Zaki & Ochsner, 2012). It comprises emotional contagion and emotion recognition, as well as
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empathy for pain (Shamay-Tsoory, 2011). that is a sort of instinctive reaction to the emotional states
of the other. A reaction that occurs without the mediation of thought. It would be the first to develop
in humans and would be observed in newborns, particularly in the contagion that the emotional states
of mothers would produce on their babies (Hoffman, 2016). Affective empathy—based on mimicry—
does not need a separation between object and self; on the contrary, under the influence of this affect,
the boundaries of contagion between object and self are usually diminished, and discrimination
between self and object becomes extremely difficult. This ability has been associated with the
activation of the inferior frontal gyrus (IFG), inferior parietal lobule, anterior cingulate cortex (aCC),
anterior insula and, more generally, with areas that are connected to mirror mechanisms (Gallese,
2007; Shamay-Tsoory, 2011).

Cognitive empathy, also termed “mentalizing,” involves accurately recognizing and
understanding another person’s thoughts and feelings (Zaki & Ochsner, 2012). In other words, since
it involves cognitive processing, it would therefore concern the dimension of thought. Basically, it
would consist in the ability to recognise and give a conceptual form and therefore a name to the
emotional states experienced by others, also becoming able to hypothesise their thoughts and desires
(Hoffman, 2016). Cognitive empathy itself can be divided into two subcomponents: affective
mentalizing and cognitive mentalizing (Decety & Jackson, 2004). Affective mentalizing refers to
inferences one makes regarding other’s emotions, is not equivalent to affective empathy and is an
affective form of mentalizing. Cognitive mentalizing refers to our ability to make inferences
regarding other people’s beliefs (Decety & Jackson, 2004). Cognitive empathy recruits the
dorsomedial prefrontal cortex, superior temporal sulcus, temporoparietal junction, and temporal poles
(Shamay-Tsoory, 2011). Several other findings have provided evidence that these two components
of empathy are functionally dissociable and subserved by different neural systems (Buckner &
Carroll, 2007; Fan & Han, 2008; Sessa et al., 2014; Shamay-Tsoory et al., 2009). Chapters Four and

Five consider Zaki and Ochsner’s distinction of empathy in a newly interpersonal perspective, both
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at theoretical and implementation levels. Further evidence toward Zaki and Ochsner’s distinction was
recently reported by Sessa et al (2014) who found that separate EEG event-related potentials were
associated alternatively to affective vs cognitive empathy stimuli. In Chapter One the task based upon
Sessa et al.’s (2014) provided insights in a neurological population about their empathy functioning,
as conceived by Zaki and Ochsner (2012, 2016).

The last component, i.e., prosocial behaviour, delineates an attempt to enhance the other
person’s experience (Zaki & Ochsner, 2012). It is about intention, even the desire to take action to
help the other person, to want to do something to make him feel good, having captured his thoughts
and desires. Prosocial behaviour has been less studied in the literature than the other two components,
but its functioning has been linked to the anterior insula (Hein et al., 2010), medial prefrontal cortex
(Masten et al., 2011) and posterior superior temporal cortex (Tankersley et al., 2007).

Empathy and Psychopathology

The joint interplay of affective and cognitive components of empathy (Decety & Jackson, 2004;
Zaki & Ochsner, 2012, 2016) has been progressively and more extensively studied in psychiatric
(Decety & Moriguchi, 2007) and neurological diseases (see Chapter Two). Indeed, it occurs in distinct
patterns in specific psychopathologies. For instance, affective empathy has been found to be
selectively and significantly impaired in individuals with narcissistic personality disorder
(Urbonaviciute & Hepper, 2020) and antisocial personalities (De Brito et al., 2021). Conversely,
cognitive empathy has been observed as selectively impaired in patients with schizophrenia (Berger
et al., 2019), borderline personality disorder (Harari et al., 2010), and Asperger syndrome (Dziobek
et al., 2008).

In recent decades, empathy functioning raised as being a criterion covered in the diagnosis of
clinical and personality disorders using the main psychiatric/psychopathological diagnostic manuals,

such as the Diagnostic and Statistical Manual of Mental Disorders, 5" Edition (DSM-5; American

14



Psychiatric Association, 2013) and the Psychodynamic Diagnostic Manual, 2™ Edition (PDM-2;
Lingiardi & McWilliams, 2017).

Its heuristic centrality in the understanding of psychopathological suffering was consolidated
by the seminal contribution of Heinz Kohut, whose self-psychology theorised that the development
of a healthy child as opposed to a psychopathological one depends on sufficient exposure to the
empathy of their caregiver (Kohut, 1978). Besides Kohut, several other eminent authors in the
psychoanalytic field, such as Fliess (1942) and Greenson (1960), have corroborated the idea that
empathy is crucial in understanding the clinical picture of patients, associating it with the
identification mechanism of which it would be, in short, the preconscious and temporary expression.
Davis’s Model of Empathy

The classical model Davis (1980) introduced divides empathy into affective and cognitive
components as well, and affective empathy into two further components: self-oriented and other-
oriented. In delineating such a distinction, his theorisation was in turn inspired by Hoffman’s model.
In brief, Hoffman (1976) hypothesised that when children in their early years of development observe
another in distress, they typically experience it as their own distress. Over time, as the ability to
understand the perspectives of others develops, self-centred personal distress is transformed into
empathic other-oriented concern.

Specifically, in Davis’s model (1980) the self-oriented component reflects the subject’s
tendency to feel discomfort and anxiety when another person is experiencing a negative event,
indicating possible discomfort in tense interpersonal contexts, indirectly indicating shyness, low self-
esteem and poor interpersonal functioning; on the other hand, the other-oriented component indicates
vicarious emotions in terms of feelings of warmth, compassion and concern towards others who are
experiencing discomfort. Subsequent authors have hypothesised that when distinct representations of
self and others overlap significantly, a person may experience a self-focused aversive response to

another’s emotional state (i.e., personal distress; Decety & Jackson, 2006).
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However, soon after Davis’s theoretical introduction into the scientific landscape, research
approached the study of the empathic construct by referring mostly to other-oriented scales of
empathy—i.e., addressing feelings that are more empathically socially oriented, e.g., in terms of
congruent vicarious emotions (Batson et al., 1987). Impaired empathy in terms of other-oriented
feelings was often positively associated with increased psychopathological distress/syndromic
manifestations in a significant number of studies (e.g., Berger et al., 2019; Harari et al., 2010;
Urbonaviciute & Hepper, 2020). In contrast, studies that explicitly consider self-oriented empathy in
the field of psychopathology/psychiatric illnesses are still scarce and fragmented (see Chapter Three

for its operationalization in a psychiatric sample).

A Neuroscientific Perspective

Empathy and hormones are also closely linked (see Chapter One for an indirect association and
Chapter Eight for a research proposal). Regardless of individual variability in the effect of androgen
hormones on social status, as shown by van Honk et al. (2012) and Eisenegger et al. (2012),
testosterone has been classically described to be inversely related to emotional behaviour, mainly to
empathy (Bos et al., 2012; van Honk et al., 2011); for example, females have a stronger aptitude for
empathising than males. A single administration of testosterone in females leads to an impairment in
the ability to infer the emotions, intentions and mental states of others. Thus, the administration of
testosterone in females incurs an impairment in empathy (Baron-Cohen, 2002; Chapman et al., 2006;
Kempe & Heffernan, 2011; D. I. Miller & Halpern, 2014; van Honk et al., 2011). Artificially raised
testosterone levels in adult males further inhibit empathic and altruistic behaviours (Zak et al., 2009).
These intriguing sex-related perspectives are well described by Baron-Cohen’s (2002) Empathizing-
Systemizing theory.

From a broader neuroscientific perspective, this implies that distinct neural mechanisms may

underlie different types of empathy-related responses, preliminary evidence suggests that cognitive
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empathy may modulate sensorimotor brain responses to hearing the sound of others’ actions,
suggesting a close link between motor mirror systems and empathy (Gazzola et al., 2006).
Furthermore, studies on pain empathy indicate that the affective neural response to the pain of others
is modulated by personality traits related to emotional empathy (both self- and other-oriented) (Lamm
et al., 2007; Saarela et al., 2007; Singer et al., 2004). However, to date little is known about the role
of empathy traits in modulating the somatomotor response to the pain of others (Cheng et al., 2008).

Indeed, starting in the 1980s (Baron-Cohen et al., 1985; Davis, 1980) and 1990s (Cuff et al.,
2016; Neumann et al., 2015) researchers began the scientific investigation of empathy, through the
development of validated instruments and evaluations of clinical populations. Since then, empathy
has been confirmed as a crucial component of personal and clinical relationships, but the construct
has challenged researchers’ efforts to find a common definition (Cuff et al., 2016), consequently
hindering its measurement. A recent review (Neumann et al., 2015), indeed, reports the presence of
a plethora of instruments that aim to measure empathy as a whole or in its different aspects, with each
instrument referring to a different theoretical construct. While most of the measurement instruments
developed consist of questionnaires, recent studies are exploring further approaches in measuring
empathy, for example assessing interpersonal physiological activity (Kleinbub et al., 2019). Chapters

Six and Seven deal with this interpersonal physiological activity in psychotherapeutic contexts.
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Embodied Empathy
Mirror Neurons

At this point, it is worth saying a few words about how the discovery of mirror neurons
introduced the perspective of embodied empathy.

Broadly speaking, the discovery of mirror neurons in macaques and of related mirroring
mechanisms in the human brain (Gallese et al., 2004), together with a new emphasis on the relevance
of emotional processes to social perception, have changed our understanding of the neural basis of
social cognition. Neuroscientific research has shed light on how we empathise with others (Damasio,
1994; de Vignemont & Singer, 2006; Gallese, 2001; Gallese et al., 2004; Preston & de Waal, 2002)
by emphasizing the role of implicit models of others’ behaviours and experiences—that is, embodied
simulation (Gallese, 2005, 2006). Our ability to make sense pre-rationally of the actions, emotions
and feelings of others depends on embodied simulation, a functional mechanism by which the actions,
emotions or feelings we see activate our internal representations of the body states that are associated
with these social stimuli, as if (Damasio, 1994) we were engaged in similar action or experiencing a
similar emotion or sensation. The activation of the same brain region during first- and third-person
experience of actions, emotions, and feelings suggests that, in addition to the explicit cognitive
evaluation of social stimuli, there is probably a phylogenetically older mechanism that allows direct
experiential understanding of objects and the internal world of others.

An example of embodied empathy can be observed during psychotherapy in which a therapist
working with a patient who is of a different gender, differently abled, or different in any other physical
capacity or status may find it extremely difficult to empathise without entering into that embodied
experience. A deep understanding of a patient, therefore, requires the therapist to empathise
somatically, as well as cognitively and affectively. But this does not mean that the therapist must
sometimes understand his or her patient somatically, sometimes emotionally, and sometimes

cognitively. Rather, it means that a therapist can only fully perceive his patient’s embodied experience
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by empathising with him as the embodied whole that he also is. In this sense, what is described here
is nothing more than the need for a therapist to be fully present to his or her patient.

In this mode of embodied attunement, the therapist does not resonate with specific thoughts,
emotions, or bodily sensations, but with the complex gestalt mosaic of his patient’s embodied being,
that initial primal thrust of the patient’s experience emerging into the world. At this level, the
therapist’s whole body is alive in the interaction, moving and vibrating in tandem with the patient’s
experience. They experience total unity and a fundamental sense of being there in the world with

another. They are, literally, “in the skin of the patient.”

Embodied Empathy in Psychotherapy

While such a somatically oriented understanding of empathy may seem quite radical today, it
is worth noting that, in many ways, it is closer to the original meaning of “empathy” than a cognitive-
affective interpretation. As mentioned above, Lipps considered the imitation of another’s physical
movements to be a central element of the empathic process (in Bavelas et al., 1987). Specifically,
Lipps (1900) proposed that when an individual contemplates an object (art, nature, etc.) or a person,
they tend to imitate, consciously or unconsciously, the posture of that person or object. An
interpretation of empathy as cognitive understanding or emotional contagion only emerged a few
years later. Indeed, as Allport (1961, pp. 536-537) wrote: ‘It is regrettable that with passing years the
original meaning of empathy as “objective motor mimicry” became hopelessly confused and lost to
view.” How then can a therapist empathise with his or her patient in a more embodied way?

Perhaps the first point to make here is that, as early empathy theorists hinted, a therapist may
indeed have a natural predisposition to empathise with his or her patient in an embodied way. This is
for three reasons. First, a therapist, like all human somas, is a fundamentally somatic being, and as
such cannot relate to his or her patient except in an embodied way. From the moment the patient sits

down for the first time in his consultation room (and no doubt before), a therapist has a physical,
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bodily relationship with him. Of course, this does not mean that the bodily relationship will be one of
empathy—the therapist may physically experience something very different from what his or her
patient is experiencing. But the fact that a therapist is inevitably bodily connected to his or her patient
means that the basis for an embodied empathic relationship is already and always there, and not
something the therapist has to create. Secondly, the bodily facets of a patient’s experiential field—as
part of an interconnected cognitive-affective-somatic whole—are implicit in every thought and
feeling of the patient. This means that as a therapist begins to empathise with the thoughts and
emotions of their patient, the somatic aspects of the patient’s experiential totality will begin to be re-
invoked in the therapist. In other words, even if a patient does not directly express what they feel in
their body, when a therapist listens to their thoughts and feelings and develops an empathic resonance
with them, then they will begin to feel something of the associated somatic experiences.

A therapist, for example, who “enters” into their patient’s feelings of shame and self-abnegation
may also begin to experience something of the physical emptiness and nausea that goes along with
those thoughts and beliefs. Their body, in a sense, is completing the experiential gestalt - adding the
final pieces to the puzzle that allow the interconnected whole of the patient’s experiential field to be
reconstituted in the therapist. Third, there is reason to believe that a therapist may tend to resonate

automatically and spontaneously with the physical behaviour of his or her patient.

Explicit Bodily Interpersonal Synchrony

Studies that emphasise the temporal aspects of simultaneous movement, rhythm and blending
of non-verbal behaviour concern quantitative features; the synchrony studied in this context can be
classified as movement synchrony (Grammer et al., 1998). Instead, when the focus is on static or
qualitative features of the interaction, such as posture, mannerisms, facial expressions, these

behaviours are classified under the label of behaviour matching, which refers more specifically to
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postural mirroring (LaFrance, 1985), mimicry (Lakin & Chartrand, 2003), congruence (Scheflen,
1964) and the chameleon effect (Chartrand & Bargh, 1999).

Synchrony is a very complex concept, but one that has attracted the interest of various domains,
from biology to physics, from the social sciences to psychology (Ramseyer & Tschacher, 2006). The
emergence of synchronous behaviour would not depend on the intentions or personal qualities of the
individual: synchrony would arise as a self-organised behavioural pattern that originates from the
reciprocal interactions that take place between people (Koole & Tschacher, 2016).

Although interpersonal synchrony is somewhat ubiquitous, it is most likely to occur in the
context of positive relationships. It is these interpersonal forms of synchrony that are most relevant
to psychotherapy (Koole & Tschacher, 2016). Within psychotherapy, importance has long been
attached to non-verbal behaviour in the development and maintenance of a favourable therapeutic
relationship (Philippot et al., 1999, 2003). Amongst the pool of research, there is reassuring data that
has demonstrated how the therapeutic alliance is a powerful predictor of the outcome of
psychotherapeutic treatment (for a recent meta-analysis, see Horvath et al., 2011).

The patient and the therapist interact with each other in space and time also through their bodies.
Consequently, they communicate not only through speech but also their bodily behaviour (Koole &
Tschacher, 2016). Ramseyer and Tschacher (2011, 2014) found that the greater the synchrony in the

movements and posture of both patient and therapist, the better their therapeutic outcome.

Physiological Interpersonal Synchrony

Synchrony is not only limited to visible behaviour, in fact, it can also involve physiological
activity: that is, two organisms can “physiologically” function in perfect synchrony. When two or
more individuals interact with each other, their hearts beat increasingly at a similar rate (e.g., Mitkidis
et al., 2015), their eccrine sweat glands activate simultaneously (e.g., Chatel-Goldman et al., 2014),

and their breathing patterns tend to regulate each other (Ferrer & Helm, 2013).
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All these phenomena are called “physiological synchronisation” (PS; Palumbo et al., 2017) or
“interpersonal physiology” (IP; Kleinbub, 2017) and are, together with the synchronisation of non-
verbal behaviour (Ramseyer & Tschacher, 2011), the subject of growing interest in research on
human interactions.

To give a more precise definition of PS we can use the words of Kleinbub et al. (2020),
according to whom it is considered as a “shared temporal organisation of physiological signals of two
(or more) interacting persons.” PS phenomena have been primarily associated with empathy (Adler,
2002; Marcti et al., 2007; Marci & Orr, 2006). We can then understand how empathy, consisting in
recognising and experiencing the emotions of others as one’s own, entering into the reality of others
to understand their views, thoughts, feelings, and emotions, can easily be associated, from an
embodied perspective, with physiological phenomena.

Marci et al. (2007) found, in fact, a positive correlation between PS, therapist’s empathy
perceived by the patient and socio-emotional processes in the psychotherapeutic context.
Interestingly, it was also observed that positive “social-emotional” interactions were associated with
phases of high synchronisation, whereas emotional detachment on the part of the therapist led to a
“distancing” in PS. These conclusions were partially replicated and confirmed by other researchers
(Messina et al., 2013) who added another interesting detail: the most experienced and trained
psychotherapist reached higher levels of synchronisation than the psychologist who had just
graduated. It could be inferred, among other things, that field experience and training in
psychotherapy may play a central role in the management of clinical interactions (Gennaro et al.,
2019).

Overall, these initial findings support the emerging consensus that PS is associated with
centrally important clinical variables, as well as representing a measure of the interpersonal process
involved in psychotherapy. From this brief review of the literature, it is evident that also for

psychotherapy research the focus of PS has slowly shifted from approach-specific interventions
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towards the study of cross-sectional relational variables such as empathy, alliance, mutual affective
regulation or, more generally, to common factors and micro-processes (Messer & Wampold, 2002;
Orlinsky et al., 2004).

The adoption of an embodied approach in the context of psychotherapy research is particularly
important as the physiological data measured during the therapeutic session can be considered as the
bodily actualization of the underlying psychological activity. Therapist and patient, in fact, tend to
synchronise at various bodily levels: at the level of the autonomic nervous system through
electrodermal activity (EDA), blood pressure and heart rate; and at the level of the central nervous
system, with the activation of mirror neurons in response to the movements and positions assumed
by the interlocutor.

We have come to understand how PS is a phenomenon of dynamic regulation between
interacting individuals, which is expressed through a wide range of modalities, leading to the
perception of the self and the other-from-self as fused together, both on a bodily and conceptual level
(Mazzurega et al., 2011; Paladino et al., 2010): from body movement, facial expressions, gaze
direction, skin conductance activity, heart rate variability, respiratory rate and even paraverbal
behaviour and language style.

All this makes us lean, with considerable importance, towards the study of the PS between
therapist and patient, which becomes a real tool to investigate embodied empathy, fundamental in

any psychotherapy process.

23



GENERAL AIMS

Based on the current theory of embodiment, in particular by Barsalou (1999), the Gibsonian
tradition (1979) and the work of other authors that have explored the resonant properties of neural
systems (e.g., Gallese, 2001; Large, 2008; Roach et al., 2018), I am going to propose a non-
metaphorical, neurally-intertwined concept of embodied empathy as a contribution towards
embodiment as a unifying framework. Namely, I am considering the multifaceted construct of
empathy both from an intrapersonal—mainly from the perspective of Decety (2004), Zaki and
Ochsner (2012) and Baron-Cohen (2002)—and interpersonal point of view—mainly from the
perspective of motor resonance and mirror neurons (Gallese, 2001; Leonetti et al., 2015). The latter,
interpersonal empathy, implying affective empathy, is mainly observable with an interpersonal
physiology approach (Beebe & Lachmann, 2013; Kleinbub et al., 2019; Palmieri et al., 2018;
Palumbo et al., 2017).

It is my goal, throughout the empirical studies, systematic reviews and theoretical and
methodological proposal listed in the following, to highlight that the processes that underly the
dynamics of the empathic attitude and behaviour and the dynamics of the nervous systems are two
sides of the same coin, and that the study of the somatic dimension can help us to give a clinical
reading of empathic phenomena, encompassing the neuropsychological to psychodynamic
dimensions.

The first three Chapters deal with the so-called “intrapersonal,” or individual, dimension of
embodied empathy while the last five have explored the so-called “interpersonal” empathy, although
such a distinction may exist more at a formal and theoretical level than at a practical one.

Namely, in Chapter One, I carried out an electrophysiological study, in collaboration with the
other co-authors mentioned in the chapter, addressed to verify if there is an enhanced neural empathic
response in patients with spinal-bulbar muscular atrophy, a rare neuromuscular X-linked disease

characterized by androgen insensitivity. The ERPs of 18 patients and of 18 matched control subjects
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were recorded during the EEG task by Sessa et al. (2014), able to distinguish neural responses related
to experience sharing and mentalizing. This way of conceiving such double dissociation on a
functional basis nicely fits with Zaki and Ochsner’s (2012) idea of a neural distinction between these
two forms of empathy, which are also distinguished as two ontologically different constructs. In
particular, this disease was selected because the defect in testosterone absorption that patients present
should imply, in line with Baron-Cohen’s (2002) hormone-related model of empathy, a better
response to the EEG experience sharing task (similar to affective empathy) by patients compared to
non-clinical male healthy subjects. It has to be noted that testosterone levels cannot be but an indirect
measure because the androgen insensitivity occurring in androgen receptors varies from tissue to
tissue—a phenomenon called of somatic mosaicism (Tanaka et al., 1999). In other words, testosterone
samples collected at muscular or liquor levels cannot have a direct correspondence with androgen
insensitivity at brain cellular level. To have a direct measure of how much testosterone is uptook at
cerebral level, one should collect in vivo cerebral tissues—a practice not conceivable in living
patients—thus it is possible only to assume reduced androgen levels. The confirmation of the
hypothesis of this study, in which I participated by acquiring the EEG signals and administering the
test batteries at the beginning of my doctoral career, would lead to a confirmation of an embodied
vision of empathy, not exclusively linked to the activation of specific brain structures but rather to a
hormonal/neurotransmitter profile that would confirm the perspective of neural coupling between
mind and environment in a continuous and constant exchange of information. Data contained in this
chapter has been partially published in: Palmieri, A.; Meconi, F.; Vallesi, A.; Capizzi, M.; Pick, E.;
Marcato, S.; Kleinbub, J.R.; Soraru, G.; Sessa, P. (2021). Enhanced Neural Empathic Responses in
Patients with Spino-Bulbar Muscular Atrophy: An Electrophysiological Study. Brain Sciences, 11(1),
16. https://dx.doi.org/ doi:10.3390/brainscil 1010016.

The second Chapter was conceived in line with the previous one, but involved a much broader

perspective, and thus more far-reaching theoretical implications. With my research group, I conducted
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a systematic review according to the PRISMA guidelines of the scientific literature of the last 30
years regarding deficits in the affective vs. cognitive components of empathy in line with Zaki and
Ochsner’s theory (2012, 2016), considering both major neurodegenerative diseases affecting the
central and peripheral nervous systems (eight and five diseases, respectively), also assessing existing
models, impact on patients’ lives and treatment considerations. Overall, the 39 retrieved studies
describe a widespread deterioration of empathic abilities in patients, but the important aspect that
emerged is that each neurodegenerative disease considered showed a peculiar pattern related to the
possible deterioration of specific components of empathy, consistent with the impaired brain areas.
This finding, in addition to the intuitive implications on the clinical level and supportive treatments
reported in the chapter, confirms the idea of the impossibility of considering the phenomenon of
empathy under a unitary perspective and that only an embodied approach, which considers its
somatic/neural counterparts, can help us to disentangle the complexity of empathy components. This
study was published in 2019 (Pick, E., Kleinbub, J. R., Mannarini, S., & Palmieri, A. (2019). Empathy
in neurodegenerative diseases: A systematic review. Neuropsychiatric disease and treatment, 15,
3287. https://doi.org/10.2147/NDT.S225920) and reported in this thesis with updated data from the
last two years.

After considering the embodied dimension of empathy in the model offered by neurological
diseases, in Chapter Three I considered its psychopathological/psychiatric perspective in an empirical
study in which I collaborated in study planning and data analysis. Empathy functioning is
progressively gaining acceptance among the criteria for delineating psychiatric diagnosis, as reflected
in the hybrid section of the DSM-5 (American Psychiatric Association, 2013) and PDM-2 (Lingiardi
& McWilliams, 2017). However, from a psychodynamic point of view, it seems that to date the
scientific and clinical literature has mainly focused only on some facets of empathy, such as the
affective and cognitive other-oriented dimensions, without considering different dimensions. In

detail, using the measure currently considered the gold standard in the self-assessment of empathy,
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the Interpersonal Reactivity Index (IRI) by Davis (1983), we recruited over a period of three months
59 consecutive psychiatric inpatients. I hypothesised that the self-oriented dimension of empathy,
neglected by the current literature, would have a pivotal role not so much in the diagnostic profile
inspired by the current psychiatric nosography, but rather on the level of personality organization.
Furthermore, 1 investigated self- and other-oriented empathy in association with somatization
behaviours. Comparison of multinomial models revealed how self-oriented empathy was indeed the
best predictor of the levels of personality organization, explaining data 25 times better than the null
model. My hypotheses were in line with the theory of embodied empathy and, more widely, with the
theory of p factor in psychopathology considered as embodied (Kleinbub et al., 2021; Venuleo et al.,
2020). The main idea of this study is to value the concept of self-oriented empathy as the most, and
perhaps the only one, reliable facet that can be considered in the self-assessment of empathy,
notwithstanding the many limitations of self-assessment questionnaires (Mauss & Robinson, 2009;
Neumann et al., 2015). The details of the experimental design and the results of this study are reported
in the dedicated chapter, and, partially, in the paper in press on Clinical Neuropsychiatry (Pick, E.,
Pavan, C., Marini, M., Bogliolo, E., Cariolato, Y., Toffanin, T. & Palmieri, A. [in press]. Clinical
Neuropsychiatry).

As a trait d 'union from an intrapersonal to an interpersonal perspective of embodied empathy,
I first conducted a scoping review followed by a systematic review according to the PRISMA
guidelines, presented in Chapter Four, on how the scientific literature of the last 50 years has dealt
with the fuzzy and confusing, yet clinically crucial, concept of empathy as a construct that occurs at
the interpersonal level, both as a state and as a trait. I, therefore, searched, first of all, what was the
most appropriate term to look for in the scientific publications, considering the description of the
construct and the theoretical model associated with the selected terms, and any descriptions of the
neural/somatic structure that might underpin them. Only the keywords “interpersonal empathy” and

“mutual empathy” have produced results that make explicit, from a theoretical point of view, the
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concept of interpersonal empathy as used in the clinical field, providing the respective theoretical
frameworks and related, however not of satisfactory quality, assessment tools. Specifically,
“interpersonal empathy” refers to Barrett-Lennard’s (1993), while “mutual empathy” refers to
Miller’s Relational Cultural Therapy (Jean Baker Miller, 1976), but neither provides an embodied
reading of the phenomenon. The above-mentioned systematic review has not yet been published or
submitted to any journal.

The definition of “interpersonal empathy” will therefore be used in Chapter Five by
developing a new measure, i.e., the Interpersonal Empathy Questionnaire, on 92 dyads, that I planned
with my supervisor and co-supervisor and of which I was in charge of the statistical analyses. This
measure integrates Barrett Lennard’s (1986) view of empathy from the 1980s with the more modern
view of empathy supported by neural evidence, confirmed by our previous studies and in line with
Zaki and Ochsner’s (2012, 2016) model. It is an innovative questionnaire in state- and trait-empathy
versions, to be filled by the two members of a dyad who are familiar with each other (in the case of
trait empathy) and after an interaction (state empathy) divided into 45 items, created from scratch,
related to the dimensions of affective empathy (divided into emotional contagion and experience
sharing), cognitive empathy and prosocial empathy. As it is a questionnaire filled by both members
of a dyad, each item was declined in two perspectives: Self-towards-Other and Other-towards-Self.
In line with the embodied model of affective empathy (Gallese, 2001; Leonetti et al., 2015) [ am now
starting to acquire the physiological signals of each member of the dyad while they are conducting a
brief verbal interaction, hypothesising a positive association between the PS of the dyad and scores
obtained on the affective empathy scale. Unfortunately, the experiment is still running, and no
preliminary data are available. On the contrary, the questionnaire has completed its validation in terms
of exploratory factor analysis—its results are presented in this thesis—but has not been submitted to

any journal yet.
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Chapters Six and Seven were dedicated to the investigation of PS as a somatic correlate of
affective interpersonal empathy, as the scientific literature seems to indirectly suggest (Kleinbub et
al., 2019; Marci et al., 2007; Marci & Orr, 2006; Palmieri et al., 2018), within the more general
theoretical framework of somatic interpersonal attunement of Beebe and Lachmann’s model (2002).
The studies of these two chapters were run before the study of Chapter Five but, for narrative reasons
and to facilitate the reading, in the thesis they followed Chapter Five. In detail, in Phase 6A of Chapter
Six I considered 17 single sessions taken by individual psychotherapies cognitive-behaviourally
oriented, that were all video, audio and psychophysiologically recorded with BIOPAC system, and
analysed with AMICo algorithm (Kleinbub, 2019). Subsequently, an entire short-term psychotherapy
with psychodynamic orientation (16 sessions), in which data were similarly collected in patient and
therapist, was investigated in Phase 6B. I employed one of the most widely used coding systems in
both approaches, the Psychodynamic Intervention Rating Scale (Cooper et al., 2002), able to code the
therapist’s interventions and catch in its empathic nature. I hypothesized that, if it is true that PS can
represent a good somatic marker of interpersonal empathy in psychotherapy (e.g. Kleinbub et al.,
2019), then I should find a greater level of PS when the therapist’s interventions are categorized as
Reflections or Associations (type 2, i.e., Ass2).

Within the same perspective, but from the patient’s side, in Chapter Seven I studied the same
longitudinally recorded psychotherapy with a coding system able to evaluate the patient’s responses,
the Therapeutic Collaboration Coding System (E. Ribeiro et al., 2013, 2019). In this case, since the
category that is closest to empathic sharing, in the patient responses categorization, is that of Safety,
I hypothesized that its occurrence would have been in conjunction with greater levels of PS between
patient and therapist. In the studies of Chapters Six and Seven, I participated to study planning
together with my supervisor and Dr Kleinbub. I was involved also in data acquisition and statistical
analysis. None of the data reported has been published in scientific journals, but only in some

congresses (e.g., Cariolato, Y., Palmieri, A., Kleinbub, J. R, Pick, E., & Ribeiro, E. [2021, June 23—
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26]. Interpersonal physiology and clinical microprocesses: a focus on the Therapeutic Collaboration
Coding System’s [TCCS] somatic correlates [Oral communication]. 52nd Annual International
Meeting of the Society for Psychotherapy Research, Heidelberg, Germany.)

Finally, in Chapter Eight, conceived as an expansion of Chapter One but from an interpersonal
point of view and of Chapters Six andSeven as a complementary aspect of PS in psychotherapy, we
developed a hormonal model of empathy in psychotherapy. I contributed, together with the other
authors, to define the model and to the methodological proposals for its future investigation. In such
an original model, electrodermal PS is considered as a somatic correlate of the peripheral nervous
system and oxytocin as a neurohormonal, central correlate intertwined with mirroring activity. Of
note, the neurotransmitter system underlying PS has never been studied. Our idea is that oxytocin
may be a suitable candidate to be studied as a mediator of PS, based on the arguments detailed in
Chapters Six and Seven, and thus, indirectly, as an interpersonal mediator of affective empathy in the
interacting dyad in psychotherapy. This hypothesis was supposed to be followed by an empirical
study at Ariel University (Israel)—in collaboration with Shalvata Mental Health Centre of Tel Aviv
(Israel)—which was hampered by pandemic contingencies and is due to start next year. However, the
model was published in collaboration with colleagues from Tel Aviv in the journal Frontiers in
Psychology (Palmieri, A., Pick, E., Grossman-Giron, A., & Bitan, D. T. (2021). Oxytocin as the
Neurobiological Basis of Synchronization: A Research Proposal in Psychotherapy Settings. Frontiers
in Psychology, 12. https://doi.org/10.3389/fpsyg.2021.628011). Such an original model, although
sustainable on a theoretical level, hence remains to be confirmed at an empirical one.

This excursus will hopefully be a contribution in proposing the embodied dimension of
psychological constructs as an unyielding framework in psychology (Schubert & Semin, 2009) as in
the case of both intrapersonal and interpersonal empathy. The results of the studies and their

theoretical implications will be addressed in detail in each Chapter and the concluding section.
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1 Chapter One: STUDY ON EMPATHY IN SPINO-BULBAR MUSCULAR ATROPHY
1.1 Hypothesis

In Chapter One, the androgen receptor insensitivity (AR) characteristics of patients with spinal-
bulbar muscular atrophy (SBMA) led us to hypothesise that these patients, compared to the control
group, would exhibit enhanced neural empathic responses in a paradigm developed by Sessa et al.
(2014), the “Empathy Task,” which provides direct evidence for separable temporal and functional
windows of event-related potential (ERP) related to different components of empathy, i.e., affective
empathy and cognitive empathy. That is, neural enhanced ERPs concerning affective empathy should
exhibit increased early neural responses (i.e., a larger positive shift in patients compared to controls
in an early time-window for painful conditions compared to neutral conditions); similarly, neural
enhanced ERPs concerning cognitive empathy should exhibit delayed neural enhanced responses
(i.e., a similar positive shift in patients compared to controls in a later time-window for painful
conditions compared to neutral conditions). Importantly, this paradigm is not intended to monitor
explicit measures of empathy (a construct that is difficult to capture in behavioural, self-reported
terms [Kleinbub et al., 2019]) but rather the implicit responses at the neural level that have been
previously identified in many studies as being associated with empathy, as reported above.

Finally, explicit dispositional empathy scores were also collected with the IRI (Davis, 1980), a
self-report measure that was used to self-assess the differences between patients and controls to
ultimately confirm the idea of greater empathy at an explicit and conscious level. Specifically, the
affective and cognitive components of empathy were self-reported and assessed by the IRI subscales
of Empathic Concern and Perspective Taking, respectively, as they are considered the gold standard
in discriminating different empathic dimensions. Although psychophysiological measures have
already proven to be more effective in objectively detecting empathic and emotional dispositional
attitude (Kleinbub et al., 2019; Mauss & Robinson, 2009), it was expected to find a probable increase

in empathy scores detected by the IRI in patients with SBMA compared to controls, consistent with
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the expected improvement in physiological indices related to empathy, the main hypothesis of the
present contribution. To exclude the possibility that cognitive deficits would have influenced the
results, patients and controls underwent a screening battery of neuropsychological tests.

The participants’ ERP responses were then considered as the main dependent variables of the
present investigation. Exploring empathic capacities in SBMA will help researchers and clinicians
better delineate their peculiar, poorly understood psychological profile and, in parallel, could be a

useful model to further investigate the link between empathic functioning and testosterone intake.

1.2 Rationale

SBMA, also known as Kennedy’s disease (W. R. Kennedy et al., 1968), is a rare adult-onset
neuronopathy that belongs to the motor neuron disease family; symptoms usually emerge between 30
and 50 years of age (Guidetti et al., 2001). Due to its X-linked nature, SBMA affects only the male
biological sex, while females can be healthy carriers. Specifically, SBMA is caused by an abnormal
expansion of the length of the glutamine CAG trinucleotide repeat in the gene encoding androgen
receptors (ARs), thus leading to androgen insensitivity—mainly in terms of insensitivity to
testosterone, the main androgenic hormone.

Typically, due to the accumulation of mutant ARs in the motor neurons of SBMA patients,
neurodegeneration occurs in the spinal cord and brainstem, leading to more prominent SBMA
symptoms such as muscle weakness, cramps, fasciculation or twitching, tremor, dysarthria and
dysphagia. As the cells in the body tissue of these patients absorb a reduced amount of testosterone,
endocrinological changes also lead to gynaecomastia, hypogonadism and sometimes impotence
(Finsterer & Soraru, 2016; Querin et al., 2016). Although less commonly reported than in other
tissues, accumulation of mutant ARs has also been observed in brain tissues of SBMA patients, such
as in the frontal cortical areas, amygdala and cingulate cortex (Adachi et al., 2005; Sarkey et al., 2008;

Tanaka et al., 1999).
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Furthermore, it is worth noting that a clinical impression often reported by both doctors and
psychologists who have treated patients with SBMA is that these patients show particular behavioural
patterns, such as extreme sensitivity, generosity and cooperative or empathic behaviour, as already
reported in the literature in such patients and claimed to be compatible with testosterone deficiency
(Mirowska-Guzel et al., 2009; Sellers et al., 2007). In patients affected by Morris syndrome (Hughes
et al., 2012), a much more severe androgen insensitivity syndrome, the body tissues’ exposure to low
levels of testosterone since infancy results in karyotypic (i.e., XX chromosomes) feminine behaviours
(Hamann et al., 2014; Hines et al., 2003). Thus, as a consequence of mutant ARs in brain tissue, the
brain and mind of patients with SBMA may express a kind of mild “feminisation” in some higher-
level functions, such as empathic responses.

Despite the aforementioned brain involvement, the scarce and inconsistent literature has
focused on the occurrence of cognitive impairment in SBMA. Although the presence of subtle
cognitive deficits has been observed mainly, but not exclusively, in functions related to the fronto-
temporal lobes (Guidetti et al., 1996; Kasper et al., 2014; Soukup et al., 2009; S.-J. Yang et al., 2014),
cognitive performance within normal range has also been described (Di Rosa et al., 2015; Marcato et
al., 2018). In a previous study focussing on language, executive and memory functions in a
considerable number of patients (Marcato et al., 2018), no impaired performance was observed.
Interestingly, these patients also showed superior performance compared to controls on the Prose
Memory Test, a task designed to assess verbal memory recall of an emotionally charged narrative of
people in distress. Since no higher performance was reported in any of the other memory tests
administered to the patients, the role of the emotional content of the Prose Memory Test may have
driven the higher performance observed in these patients.

In light of these indications and considering the altered uptake of testosterone, which is
inversely related to empathic behaviour in turn, it is surprising that empathic functioning has never

been directly investigated. The present study aimed to investigate empathy functioning, in terms of
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neural responses that have previously been extensively linked with empathic reactions (Zaki &
Ochsner, 2012), in patients with SBMA.

Previous studies, using the Empathy Task (Sessa et al., 2014), showed an additive effect in non-
clinical participants’ responses. That is, painful faces, compared to neutral faces, elicited the affective
component of empathy, as reflected by the positive shift only of the relatively early P2 and N2-N3
components related to face onset time. On the other hand, painful contexts elicited the cognitive
component of empathy compared to neutral contexts, as evidenced by the positive shift only of the
relatively later P3 component related to the time of onset of faces (Han et al., 2008; Meconi et al.,
2015, 2018; Schiano Lomoriello et al., 2018; Sessa et al., 2013; Sessa & Meconi, 2015; Sheng &

Han, 2012; Vaes et al., 2016).

1.3 Methods
1.3.1 Study Design

During the patients’ routine neurological check-ups, a neurologist informed each patient about
the research. After the patients’ agreement, they agreed on a date for the experimental session. Control
participants were recruited from local voluntary associations. In this non-randomised case-control
study, both patients and controls underwent a neuropsychological screening battery, lasting about 50
minutes, and the self-assessed explicit dispositional empathy questionnaire, lasting about 10 minutes.
Participants’ electrophysiological signals were recorded during the subsequent Empathy Task based
on orthogonal manipulation of facial expression (neutral vs. painful) and context (written sentences
with neutral vs. painful content preceding facial expressions). Behavioural responses in the empathy
task were also collected. The whole procedure lasted about two hours and took place at the University
Hospital of Padua. Written informed consent was obtained from all participants; the study was
approved by the Ethics Committee of the University of Padua, protocol number 1561, and conducted

according to the principles of the Declaration of Helsinki, as revised in 2013.
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1.3.2 Participants

Patients were recruited consecutively from outpatients attending the Motor Neurone Disease
(MND) Centre of the Department of Neuroscience, University of Padua. They were all genetically
diagnosed with SBMA and underwent neurological examination and neuropsychological assessment
by neuropsychologists trained in the management of motor neuron disease. Exclusion criteria were
comorbidity with other neurological diseases, previous psychiatric diagnoses, current use of
psychotropic drugs, and not having a normal or corrected vision. Among the 20 patients who attended
consecutively, 18 were eligible according to the exclusion criteria, and all agreed to participate in the
study. Eighteen control participants were recruited for whom the same exclusion criteria were applied.

Samples for analysis regarding the neuropsychological screening battery and explicit
dispositional empathy questionnaires included all participants in each group, i.e., 18 patients and 18
controls. Six patients and one control were discarded from the ERP analyses due to excessive
electrophysiological artefacts, thus leaving 12 patients and 17 controls for the ERP analyses. The
demographic characteristics of the participants are presented in Table 1.1.

Table 1.1. Demographic characteristics of patients with SBMA and the control group.

ID Age(Years) Education (Years) = CAG Repeats APL EEG Analyses
Score
Patients
P01 52 18 44 1 yes
P02 66 13 42 NA no
P03 53 8 45 NA yes
P04 62 8 45 2 no
P05 61 13 48 1 yes
P06 54 10 48 1 yes
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ID Age(Years) Education (Years) CAG Repeats APL EEG Analyses
Score
P07 45 18 45 0 yes
P08 46 18 50 1 yes
P09 62 13 45 1 no
P10 58 13 44 1 yes
P11 52 13 46 1 yes
P12 40 16 45 NA yes
P13 54 13 44 1 no
P14 59 13 44 2 yes
P15 62 13 43 2 yes
P16 74 8 45 2 no
P17 72 5 42 2 no
P18 38 17 48 0 yes
Controls
C01 61 13 yes
C02 35 13 yes
C03 41 13 yes
C04 50 8 yes
C05 40 13 yes
C06 50 18 yes
Co7 45 18 yes
Co8 61 18 yes
C09 62 16 yes
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ID Age(Years) Education (Years) CAG Repeats APL EEG Analyses
Score
C10 66 18 no
Cll1 64 13 yes
Cl12 64 18 yes
C13 58 13 yes
Cl4 66 13 yes
C15 70 8 yes
Cl6 68 13 yes
C17 66 13 yes
C18 55 13 yes

CAG repeats: number of CAG repeats, n > 37 is pathological (Grunseich et al., 2014); Activity of daily living (ADL)
score was assigned as follows: 0 =normal, 1 = mild weakness of limb muscles, climbs stairs easily but aware of weakness,
2 = mild to moderate weakness, climbs stairs with difficulty and generally uses a cane, and 3 = moderate to severe

weakness, uses a wheelchair most of the time or mostly recumbent (Doyu et al., 1992).

1.3.3 Neuropsychological Screening and Explicit Dispositional Empathy Assessment

The neuropsychological screening assessment was composed of traditional neuropsychological
tests. In detail, the Forward and Backwards Digit Span (Orsini et al., 1987), Prose Memory Test
(Capitani et al., 1994), Trail making test A and B (Giovagnoli et al., 1996), Phonemic Fluency Test
(Capitani et al., 1998), and Mental Rotation Test (Vandenberg & Kuse, 1978) were administered. No
adjustments were made in time-dependent tests based on verbal speech because none of the patients
showed evidence of bulbar impairment that could have affected their neuropsychological
performance.

Explicit dispositional empathy of all participants was also collected by means of the IRI

(Albiero et al., 2006; Davis, 1983). This self-report questionnaire consists of 28 items divided into
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four subscales. In the present investigation, only the subscales Empathic Concern and Perspective
Taking were used, which are aligned with the affective and cognitive components of empathy,

respectively.

1.3.3.1 Empathy Task: Stimuli

The task and the stimuli were the same as those used in a previous study (Figure 1.1; Sessa et
al., 2014). The stimuli included 32 Caucasian faces of 8 females and 8 males with either neutral or
painful expressions (Sheng & Han, 2012), and 32 sentences describing either a neutral or a painful
context (e.g., “This person owns a yellow car” for the neutral context; “This person got a finger
hammered” for the painful context). The stimuli were presented at the centre of the screen on a 19”
LCD monitor controlled by a computer running E-prime 2 software (Schneider et al., 2002) from a

viewing distance of approximately 70 cm.

600 ms 3000ms  B00-1600ms 250 ms 800 ms Unti Until
response response
L l Tlmz:
Neutral/Painful Neutral/Painful

Figure 1.1. Experimental paradigm for the Empathy Task. The image is taken from (Palmieri et al., 2020), an article

that I co-authored.

1.3.3.2 Empathy Task: Procedure

Each trial began with the presentation of a fixation cross at the centre of the screen (600 ms),
followed by one of the sentences (i.e., a contextual cue; 3000 ms) describing either a neutral or a
painful context. After a blank interval (800—1600 ms, jittered in steps of 100 ms), one of the faces

(i.e., a perceptual cue) with either a neutral or a painful expression was displayed for 250 ms. A total
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of four possible conditions of painful and neutral cues for both sentences and faces were present, with
each combination being chosen randomly at each trial. A painful condition was characterised by a
painful context, a painful facial expression or both painful cues. A neutral condition was characterised
by both cues being neutral. In each of the three blocks, the complete combination of the painful and
neutral conditions was administered for a total of 16 trials per condition in each block.

Participants were first presented with a sentence describing a painful or neutral context,
followed by a face with a painful or neutral expression. Participants had to read the sentence carefully
and decide whether the face had a painful or neutral expression by pressing “J” or “F” on the
keyboard. The mapping of the response keys was counterbalanced between participants. At the end
of each trial, and once the decision on facial expression had been made, they had to rate how much
empathy they perceived for the depicted individual imagined in the previous context on a 7-point
Likert scale. After a short practice session aimed at familiarising participants with the task, they

performed 192 trials (i.e., 64 for each block).

1.3.3.3 Empathy Task: Recording, Pre-Processing, and Analyses Designs

Electroencephalographic (EEG) activity was recorded using 64 electrodes distributed over the
scalp per the international 10/20 system and placed on an elastic Easy-Cap (Herrsching, Germany)
referenced to FCz. The EEG was re-referenced offline to the average of the left and right mastoids.
The vertical electrooculogram (VEOG) was recorded from Fpl and one external electrode was placed
below the left eye. The horizontal EOG was monitored through the scalp electrodes positioned in
proximity to both eyes. The electrode impedance was kept below 10 kQ.

EEG and EOG signals were amplified and digitized at a sampling rate of 250 Hz and filtered
(pass band 0.01-80 Hz) during recording. An offline pass-band filter (0.01-30 Hz 24 dB/Octave) and
a notch filter for the line noise (50 Hz) were applied before segmentation. Independent Component

Analysis (ICA) was conducted to correct for blinks and eye movements using the semi-automated
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procedure implemented in BrainVision Analyzer Vers. 2.0.3 (BrainVision Analyzer, 2013); an
average of 3.54 components per participant were removed (SD = 1.04, range 2-5). Trials associated
with incorrect responses or contaminated by artefacts exceeding = 120 uV on any channel were
excluded from further analyses. This procedure resulted in patients providing a range of 15 to 43
analysed trials (neutral face and neutral context: M; = 30.08, SD; = 7.7; neutral face and painful
context: M>= 31.58, SD,> = 9.22; painful face and neutral context: M3 = 28.25, SD3 = 9.36; painful
face and painful context: My = 29.58, SD, = 7.54), whereas for the controls, a range of 17 to 46 trials
were kept for the analysis (neutral face and neutral context: M; =36.47, SD; = 6.04; neutral face and
painful context: M>= 36.41 SD>= 6.10; painful face and neutral context: M3 = 36.18, SD3; = 7.32;
painful face and painful context: My = 35.12, SD4 = 8.17). The number of trials kept for the patients
was, on average, significantly lower than that for controls [#(27) = —2.29, p = 0.03]. The EEG was
then segmented into 1200-ms epochs, starting 200 ms before the onset of the faces. Epochs were
corrected for average activity during the 200-ms pre-stimulus period for each electrode site. Separate
mean waveforms for each condition were then generated time-locked to the presentation of the face
stimuli as a function of the preceding context. Time-windows were chosen following previous studies
to investigate an anticipated response (0—350 ms) for the affective empathy responses and a late time-
window (350—700 ms) for the cognitive empathy responses (Meconi et al., 2018; Schiano Lomoriello

et al., 2018; Sessa et al., 2014).

1.3.4 Analytical Strategy
1.3.4.1 Demographic Characteristics, Neuropsychological Screening, and Explicit
Dispositional Empathy Assessments
Due to the small sample size, data were analysed via a distribution-free test, the Mann—Whitney
U test. Analyses were carried out with the R statistical software version 4.1.2 (R Core Team,

2021). p values were corrected for multiple comparisons with the false discovery rate approach
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(Benjamini & Hochberg, 2000). Only corrected p-values were reported. The alpha level was set at
0.05 for this and all subsequent analyses. In addition, for neuropsychological screening and explicit

assessments of dispositional empathy, Cohen’s d was calculated and reported.

1.3.4.2 Behavioural Responses in the Empathy Task

Trials associated with response times (RT) exceeding each individual mean RT in a given
condition +/— 2.5 SD and incorrect responses were excluded from the analyses (a total of 4.99% of
discarded responses). Individual mean proportions of correct responses, response times associated
with correct responses and ratings were subjected to separate mixed ANOVAs, both considering
facial expression (painful vs. neutral) and context (painful vs. neutral) as within-subject factors and

group (patients vs. controls) as intersubjective factors.

1.3.4.3 ERP Responses in the Empathy Task

Given the relatively small sample size (i.e., 12 patients and 17 controls), justified by the rarity
of SBMA, a nonparametric permutation approach of the EEG signal with spatio-temporal clustering
(e.g., Maris & Oostenveld, 2007) was chosen in the present study. An early (0—350 ms) and a late
(350-700 ms) temporal window were considered, per the conspicuous evidence in favour of an early
affective empathy response and a late cognitive empathy response (Meconi et al., 2018; Sessa et al.,
2014).

Cluster analyses with 1000 random Monte Carlo permutations were performed unrestricted on
all electrodes in the mean time for each time-window and comparing the three conditions where one
or two cues were painful with the neutral condition, i.e. when both cues were neutral. This was done
separately for patients and controls. In addition, to test the statistical difference between groups
regarding empathic responses, the differential responses of relevant effects (i.e., ERP for one painful

face and neutral context minus the neutral condition; ERP for one painful context and neutral faces
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minus the neutral condition; ERP for both painful cues and the neutral condition) were calculated and

then tested between groups with the same cluster analysis procedure as for the independent samples.

1.4 Results
1.4.1 Demographic Characteristics

The samples for the analyses concerning the neuropsychological battery screening and the
explicit dispositional empathy questionnaires were paired for age (patients: M = 56.11 years, SD =
9.93; controls: M = 56.78 years, SD = 10.75; U= 177.5, pcorr = 0.82) and education (patients: M =
13.36 years, SD= 3.30; controls: M= 14.92 years, SD= 3.23; U= 191.0, pcor = 0.70). The
subsamples used for ERP analyses were paired for age (patients: M = 52.67 years, SD = 9.15;
controls: M = 56.24 years, SD = 10.82; U= 128.5, pcorr = 0.70) and education (patients: M = 13.50

years, SD = 4.21; controls: M = 13.76 years, SD = 3.05; U= 102.5, pcorr > 0.99).

1.4.2 Neuropsychological Screening Assessment

The group comparison in the neuropsychological screening assessment did not show significant
differences in any test across the groups. In the Forward Digit Span (U= 172, pcorr = 0.70), the
patients’ scores (M = 5.78, SD = 1.35) were smaller than the controls’ scores (M = 5.89, SD = 0.76)
with a small effect size (d = 0.10). For the Backwards Digit Span assessment (U = 170, pcorr = 0.70),
the patients’ scores (M =4.50, SD = 1.10) were smaller than the controls’ (M = 4.56, SD = 0.92) with
a very small effect size (d = 0.06). Next, in the Trail Making Test B-A (U = 134.5, pcorr = 0.95), the
patients’ scores (M = 39.67, SD = 18.29) were higher than the controls’ scores (M = 34.94, SD =
10.78) with a small effect size (d = 0.31). For the Phonemic Fluency Test (U= 210, pcorr = 0.70),
patients’ scores (M = 40.39, SD = 11.90) were smaller than the controls’ (M = 46.67, SD = 13.42)
with a medium effect size (d = 0.50). Continuing, in the Prose Memory Test (U =91.50, pcorr = 0.99),

patients’ scores (M = 14.84, SD = 1.71) were greater than the controls’ scores (M = 13.92, SD =1.42)
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with a medium effect size (d = 0.59). Finally, in the Mental Rotation Test (U = 155.50, pcorr = 0.88)
patients’ scores (M = 6.72, SD = 4.90) were greater than the controls’ scores (M = 5.56, SD = 2.23)

with a small effect size (d =0.31).

1.4.3 Explicit Dispositional Empathy Assessment

The group comparison in the explicit dispositional empathy assessment did not show significant
differences across groups, although, a trend in the expected direction was observed for the main
affective subscales of the IRI Empathic Concern subscale (U= 115, pcorr = 0.70), in which the
patients’ scores (M = 26.63, SD = 4.51) were greater than controls’ scores (M = 26.22, SD = 2.65)
with a very small effect size (d = 0.11). The Perspective Taking subscale (U = 174.50, pcorr = 0.70)
patients’ scores (M =22.83, SD = 3.91) were smaller than that of the controls (M = 23.00, SD =3.77)

with a very small effect size (d = 0.04).

1.4.4 Behavioural Responses in the Empathy Task

The ANOVA conducted for the mean proportion of correct responses showed a significant
interaction between facial expression and context (F(1, 27) = 4.451, p = 0.044, MS. = 0.001, n,> =
0.142) in the direction of a better performance for neutral (M = 0.983, SE = 0.005) compared to
painful faces preceded by a neutral context (M = 0.969, SE = 0.008) and similar performance for
neutral (M = 0.974, SE = 0.009) and painful faces (M = 0.979, SE = 0.006) preceded by a painful
context. Bonferroni corrected planned comparisons revealed no significant contrast (max #27) =
1.520, min peorr = 0.140). None of the main effects were significant (all F's < 1). The interaction
between the within-subject factors and the group did not reach the significance level (£(1, 27) =
1.650, p = 0.210, 7,2 = 0.058). Furthermore, the RTs did not show any significant effect (max F(1,

27) =2.474; min p = 0.127, max #,> = 0.084).
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The ANOVA conducted for the ratings showed a main effect for facial expression (£(1, 27) =
8.308, p = 0.008, MS.= 2.364, n,> = 0.235), context (F(1, 27) = 16.650, p = 0.000358, MS. =
1.166, 7,2 = 0.381), and the interaction between these factors (F(1,27)=16.215, p = 0.000412, MS. =
1.880, 77,2 = 0.375). Bonferroni corrected planned comparisons revealed that participants rated their
perceived empathy as higher when painful faces were preceded by a painful context compared to a
neutral one (Maisr= —1.872 (—=2.627, —1.116); t(27) = 5.085, pcorr = 0.000024). Painful faces were
rated as eliciting more empathy than neutral faces when preceded by a painful context (Mairr =—1.876
(—2.705, —1.048); 1(27) = 4.65, pcorr = 0.000079). Figure 1.2 shows a bar-graph of the mean rating
scores for each condition with standard errors and significant Bonferroni corrected comparisons. The
interaction with the group was not significant (/' < 1).
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Figure 1.2. Bar-graphs displaying mean rating scores for each condition collapsed on group dimension. Error bars

represent standard errors; black dots represent single patients; white dots represent single control participants. The colours
of the bars match the colours of the ERP waveforms for corresponding conditions. An asterisk indicates a statistically

significant comparison. The image is taken from (Palmieri et al., 2020), an article that I co-authored.
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1.4.5 ERP Responses in the Empathy Task

Figure 1.3 shows the grand averages of the ERP components related to the time of face onset
as a function of context recorded at the sites that formed a cluster. Each experimental condition is
presented superimposed on the ERPs elicited in the neutral condition (i.e., neutral context and neutral
facial expression) from left to right (i.e., left panel: neutral context and painful facial expression;
middle panel: painful context and neutral facial expression; right panel: painful context and painful
facial expression). The two topographies for each graph represent scalp activity in the initial and final
time-windows. Panels A, B, and C show the results of SBMA patients, panels D, E, and F show the
results of controls, and panels G, H, and I show differential ERPs calculated as the difference of each

experimental condition minus the neutral condition for SBMA patients and controls.
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Figure 1.3. Grand-averages of ERPs at cluster sites for patients with SBMA and controls separately and compared, for

painful faces preceded by neutral contexts (A, D, G), for neutral faces preceded by painful contexts (B, E, H) and for
painful faces preceded by painful contexts (C, F, I). Topographies are shown for each time-window panel A to F (the left
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topography shows the scalp distribution of the activity in the 0-350 ms time-window; the right topography shows the
scalp distribution of the activity in the 350—-700 ms time-window). Asterisks represent the sites that form a cluster; the
ERPs are plotted as the average of the activity in the significant cluster. The black dots represent the time points with
significant effects. Shades represent standard errors. Panels G, H, I represent differential responses between the conditions
represented on the upper panels for patients with SBMA and controls. The image is taken from (Palmieri et al., 2020), an

article that I co-authored.

1.4.5.1 Patients

The cluster-analysis carried out in the first time-window (0—350 ms) revealed that painful faces
preceded by painful contexts elicited significantly more positive ERPs compared to the neutral
condition (pcorr = 0.00099), that is, when both cues were neutral. The same comparison was not
significant in the second time-window (350—700 ms, pcorr = 0.12). Similarly, in the first time-window
(but not in the second time-window; pcorr = 0.08), painful faces preceded by a neutral context
produced significantly more positive ERPs compared to the neutral condition (pcorr = 0.003). By
contrast, neutral faces preceded by painful contexts elicited significantly more positive ERPs
compared to the neutral condition in the later time-window (350700 ms, pcorr = 0.019) but not in the

first time-window (pcorr = 0.49).

1.4.5.2 Control Group

The cluster-analysis carried out in both time-windows showed a significant cluster for painful
faces preceded by painful contexts compared to the neutral condition in the early time-window (0—
350 ms), indicating an early empathic reaction to physical pain in these participants only when both

cues were painful (pcorr = 0.033). No other condition showed any significant cluster.
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1.4.5.3 Patients vs. Controls

The direct comparisons of the effects between patients and controls showed a significant cluster
only when both cues were painful in the first time-window linked with the affective component of
empathy (0-350 ms, pcorr = 0.019) but not for the other contrasts (min peorr = 0.079 for the effect in
which the face was painful and the context was neutral), including those related to the cognitive
component of empathy. Figure 3.3 depicts the results of the cluster-analysis. The representation of

the results follows Rousselet et al. (2016).

1.5 Discussion

The results of Chapter One revealed an increase in neural empathic responses in patients with
X-linked SBMA disease. Namely, because the disease involves mutations at the AR level and as, in
turn, testosterone is associated with empathic attitude, it was initially hypothesised that these patients
would show a different pattern of neural empathic responses compared to a group of healthy males,
comparable in neuropsychological performance, as controls. Increased empathic responses in patients
were expected in terms of (1) central nervous system activation and, possibly, (2) self-rated explicit
dispositional style.

For the first investigative purpose, the empathy task developed by Sessa et al. (2014) was used,
to examine the two components of empathy in these patients compared to healthy controls: the
affective and the cognitive one. Consistent with the main hypothesis, the early empathic response (the
most affective component of empathy) was significantly greater in patients than in controls, especially
when both empathy cues (i.e., context and face) were painful. Empathy is known to be an adaptive
and flexible process, and sensitive to contextual information (such as affective cues, threatening
information, group membership; see Melloni et al., 2014). From this point of view, the finding of a
greater neural empathic response in patients than in controls in the affective empathy window when

both empathic cues were painful seems to indicate a greater integrative capacity in patients than in
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controls. Patients also showed an empathic response for painful faces preceded by neutral contexts.
This response was not observed in controls, nor was there any significant difference between the
effects in the two groups.

These results should be interpreted with caution: on the one hand, a very large literature has
supported the relationship between these neural responses and empathy (e.g., Zaki & Ochsner, 2012);
on the other hand, these augmented neural responses do not directly inform behaviour, self-reported
responses of a dispositional empathic nature of the participants. However, it is interesting to note a
tendency towards greater affective dispositional empathy in patients compared to controls, as
evidenced by the Empathic Concern subscale of the IRI, which, however, does not reach the level of
statistical significance.

In detail, despite the caveat in the interpretation of the results, it is noteworthy that the present
results are fully in line with a whole series of experimental tests described below.

First, the increased neural reactivity identified in both affective and cognitive empathy aligns
well with previous evidence about the impact of testosterone on empathic attitudes. That is, there is
a great deal of research that strongly suggests that testosterone is inversely correlated with empathic
abilities (Baron-Cohen, 2002; Bos et al., 2012; Chapman et al., 2006; Kempe & Heffernan, 2011; D.
I. Miller & Halpern, 2014; van Honk et al., 2011). To cite further notable examples, Zak et al. (2009)
showed that in the “Ultimate Game” (see Glith et al., 1982), men with artificially elevated testosterone
were significantly less prosocial than themselves with placebo treatment. The authors concluded that
elevated testosterone caused men to display psychopathic traits. In addition, literature consistent with
the above data (e.g., L. M. Williams et al., 2009) has already identified strong links between high
testosterone levels in males and psychopathic traits and disorders, which, in turn, are mainly
characterised clinically by aggressive behaviour and lack of empathy (American Psychiatric
Association, 2013). Similarly, patients suffering from an autism spectrum disorder, which is typically

characterised by dramatically low levels of empathy, usually have higher levels of circulating
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testosterone than non-clinical people of the same gender and age (Ruta et al., 2011). Within this
framework, the theory of the “extreme male brain” in autism has been developed (Baron-Cohen,
2002).

Second, from a broader perspective, the present findings are consistent with the idea of a more
enhanced empathic attitude in feminine brains (Rueckert & Naybar, 2008) and with Empathizing-
Systemizing theory by Baron-Cohen (2002; 2006), which supports evolutionary roots for the
phenomenon of females showing a stronger drive to empathise than males on average. The role of
testosterone underpins this empirically validated theory, distinguishing males and females in their
emotional processes and abilities to empathise in terms of the more prominent female aptitude to
empathise and share affectivity with others and the male aptitude to logically analyse or identify the
rules governing a system in order to predict how it will behave. Due to the expansion of the CAG
triplet in muscle, blood or salivary biopsy however, it is ontologically legitimate, at a speculative
level, to associate the main abnormality of these male patients, i.e. insensitivity in the absorption of
testosterone—a crucial feature that makes these patients different from healthy individuals and that
generates the medical sequelae also related to the “feminisation” of the body described in the
introductory paragraph—with significantly different performances with respect to the EEG patterns
in response to tasks eliciting an empathic response.

Third, the results of the present study, which are aligned with the hypothesis regarding increased
affective empathy, could also be supported by a neurobiological perspective. As mentioned in the
Introduction, neuroimaging studies have shown that the affective component of empathy engages the
anterior cingulate cortex, premotor cortex, inferior parietal lobule and inferior frontal gyrus, anterior
insula and amygdala (Shamay-Tsoory, 2011; Shamay-Tsoory et al., 2009; Zaki & Ochsner, 2012).
Additionally, the cognitive component of empathy engages the ventral-medial prefrontal cortex,
precuneus, posterior cingulate cortex, temporal pole, and temporo-parietal junction (Shamay-Tsoory,

2011; Shamay-Tsoory et al., 2009; Zaki & Ochsner, 2012). The impairment of testosterone uptake in
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terms of mutant AR aggregation has also been described as occurring in these areas in patients
(Adachi et al., 2005; Sarkey et al., 2008; Tanaka et al., 1999); thus, it may have favoured the effect
observed in the ERP empathic responses, as underpinned by the above-mentioned areas.

It should be mentioned that control participants displayed an unexpected result in the late time-
window, i.e., a diminished empathetic reaction for painful contexts. Differently from previous
literature on empathy for physical pain and pain recognition in healthy subjects (e.g., Coll, 2018;
Sessa et al., 2014), greater ERP empathic reactions in the time-window related to cognitive empathy
were not found. One possible explanation for this result relies on conspicuous evidence highlighting
the role of age and biological sex in empathy (for the age variable, see Griihn et al., 2008; Phillips et
al., 2002; Schieman & Gundy, 2000; for the biological sex variable, see Cohn, 1991; Nancy Eisenberg
& Lennon, 1983; O’Brien et al., 2013; Thompson & Voyer, 2014). In the previous study of Sessa et
al. (2014), the sample was mainly composed of healthy female students at the University of Padova,
with a mean age of 25 years. Some EEG and ERP studies have examined the possible differences in
the empathic response in the two biological sexes; consistent reduced emotional and empathic
responses for male individuals compared to female individuals were observed in the late positive
potential (LPP) and the P3 (Groen et al., 2013; Han et al., 2008) as well as in the suppression of the
mu rhythm during the observation of painful and non-painful situations (higher in female than in male
participants; C.-Y. Yang et al., 2009). Additionally, Han et al. (2008) used a similar paradigm to the
one used in the present study and observed differences in P3 empathy-related responses (in a time-
window between 340 and 540 ms) between male and female participants, such that greater P3
responses to painful stimuli (vs. non-painful ones) were observed in females compared to males. In
Coll’s (2018) meta-analysis, which included 40 ERP studies on empathy for pain, the authors
observed modulation of the P3 component as a very reliable index of vicarious pain recognition.
However, it is worth mentioning that in Coll’s meta-analysis, only cues with direct nociceptive

stimulation (rather than painful facial expressions) were included. Future work should therefore
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assess the possibility that older male adults may show lower levels of cognitive empathy than
expected.

As briefly mentioned at the beginning of this section, contrary to the expectations of the
secondary hypothesis, explicit assessment of dispositional empathy showed no statistically significant
differences between patients and controls. That is, patients’ scores on the IRI (Davis, 1983) Empathic
Concern subscale, conceived as one of the most representative measurements of self-rated affective
empathy, and the Perspective Taking subscale, conceived as one of the ideal measurements of
cognitive empathy (Hengartner et al., 2014), did not reveal significantly higher scores in patients than
in control participants. However, it is interesting to note that the results of the Empathic Concern
subscale were higher in patients than in healthy controls. This aligns with what has been found in
females compared to males since the first validation of the index in the 1970s by Davis (1983).

The fact that in such a small sample—dictated by the rarity of the disease—no differences were
found between self-reported empathy data and empathy-related psychophysiological data should not,
in our opinion, cast excessive doubt on the generalisability of the results, even though consistent data
would have been easier to interpret. In general, a limitation of the small sample size is that it does not
provide a definitive comparison between the two groups in self-report questionnaires. Moreover,
although there is a large amount of literature on empathy measured through self-report questionnaires,
this methodology has serious inherent limitations, such as presentation and response bias, subjectivity
and susceptibility to motivational bias, and social desirability (Mauss & Robinson, 2009; Neumann
et al., 2015). For these reasons, although self-report questionnaires are an essential tool in the
investigation of empathy from the perspective of the current literature, the main focus has been on
psychophysiological measures that have already proven to be more effective in objectively detecting
the nuances of this construct of empathy (Kleinbub et al., 2019; Mauss & Robinson, 2009; Neumann

etal., 2015).
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It should be noted that the increased empathic reactions found, which characterise the cognitive
profile of patients with SBMA, did not allow the conclusion that this profile is closely causally related
to altered testosterone uptake. However, in light of the evidence discussed above, we are confident
that our interpretation is a sound working hypothesis that invites further investigation to explore more
directly the possible causal relationship between testosterone uptake in these patients and their
empathic abilities. Unfortunately, a direct measurement of the correlation between circulating
testosterone as inferred from the patients’ blood or salivary samples and ERP results would have been
a meaningless statistic because the reduced ability of tissues to capture testosterone results in a
paradoxically high level of circulating testosterone, which is systematically degraded without
metabolic uptake by body tissues. On the other hand, using the length of the CAG repeats to infer the
amount of mutant ARs would also be useless; the length of the CAG repeats varies between body
tissues, and this difference is specific to each patient—the so-called somatic mosaicism phenomenon,
common in several neurological disorders (Tanaka et al., 1999). Thus, the CAG muscle biopsy repeat
length, used to ascertain a diagnosis of SBMA, is useless for inferring the precise brain CAG repeat
length that would be important for possible correlation with activation of the empathy response. In
other words, circulating testosterone depends on the amount of mutant ARs which varies from tissue
to tissue, leaving us only to indirectly infer testosterone functioning.

Overall, these findings may shed new light on the functioning of empathy in patients with
SBMA. Interestingly, other diseases involving motor neuron degeneration, such as amyotrophic
lateral sclerosis, present a different scenario; for example, patients with this disease show significantly
impaired performance in cognitive and affective empathic skills and social skills. The intriguingly
enhanced neural response found in patients with SBMA could be attributed to so-called “paradoxical
functional facilitation” in neurological diseases (Kapur, 1996) and could increase knowledge of the
taxonomy of empathic functioning studied through the neurological disease perspective (for a review,

see Chapter Two).
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1.6 Conclusions

Although patients with SBMA seem to have a more pronounced empathic attitude—at least
from the point of view of psychophysiological reactivity—it is important to underline the caveats of
the present study. First, the sample size was relatively small and a third female comparison group was
missing. Furthermore, although the interpretation of the results preferred the hypothesis of the crucial
role of altered testosterone absorption in the theoretical premises and explanation of the results, there
are many factors other than the normal demographic variables already considered in this study (age,
sex, marital status, and level of education) that could have differed between patients and controls. For
example, although these patients did not reveal a deviant mood, were not on psychotropic medication,
and led completely normal working and social lives, the implications of the disease (e.g., mild
gynaecomastia and frequent infertility) may have led these participants to experience distress and
social inadequacy. This experience, in turn, may have fostered the development of a natural ability to
tune into and better understand the pain of others—in other words, an empathic attitude (Wolf et al.,
2015). Furthermore, there is also evidence of a possible interaction between testosterone and cortisol
in association with empathy (the “dual-hormone hypothesis;” Zilioli et al., 2015), suggesting that
testosterone alone cannot entirely explain empathic abilities. For the present investigation,
unfortunately, no cortisol measurements were collected for patients and participants in the control
group, and it is hoped that this clarification will be useful for future studies in the field.

This study may be useful from both a clinical and research perspective, primarily by
contributing to the characterisation of the psychological profile of patients with SBMA compared to
other neurological diseases. Since empathic functioning has important implications for social
competence, understanding patients' mental peculiarities may be useful, for example, in managing
the doctor-patient relationship. Second, from a theoretical point of view, SBMA may represent an

interesting model to further reflect on the influence of sex hormones on empathy.
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Data of Chapter One were published on Brain Sciences in 2021. I devote my greatest
appreciation to the co-authors Arianna Palmieri, Federica Meconi, Antonino Vallesi, Mariagrazia
Capizzi, Sonia Marcato, Johann R. Kleinbub, Gianni Soraru, and Paola Sessa for being part of their
research team.
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2 Chapter Two: SYSTEMATIC REVIEW ON EMPATHY IN NEURODEGENERATIVE
DISEASES
2.1 Hypothesis
Chapter Two aims to systematically review the currently available literature regarding empathic
impairments in adult patients with neurodegenerative diseases, considering the different components
of empathy, and evaluate existing models, impact on patients' lives and treatment considerations.
Overall, the study aims to provide valuable guidance for physicians and clinicians treating these

patients, as well as a basis for future studies.

2.2 Rationale

Empathy is widely studied in the field of psychopathology and brain injury, while its study in
neurodegenerative disorders is relatively recent. Neurodegenerative disorders are characterised by the
progressive loss of selectively vulnerable populations of neurons, resulting in impaired physical and
cognitive function. However, empathy deficits are often perceived to be more detrimental to the
quality of life than physical symptoms (Gray & Tickle-Degnen, 2010) and affect caregivers’ quality
of life as well (Kleinbub et al., 2015). In the last years, these studies have been collected in literature
reviews (Bartochowski et al., 2018; Fischer et al., 2019; Fittipaldi et al., 2019; Kemp et al., 2012; D.
P. Kennedy & Adolphs, 2012; Strikwerda-Brown et al., 2019), systematic reviews (Elamin et al.,
2012; Kipps & Hodges, 2006; Poletti et al., 2011), and meta-analysis (Andersen et al., 2012; Bora et
al., 2015a, 2015b, 2016a, 2016b; Carr & Mendez, 2018; Gray & Tickle-Degnen, 2010). Existing
literature, though, focused either on specific empathy components or a reduced subset of considered

diseases.
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2.3 Methods
2.3.1 Search Strategy

Our search strategy was developed in accordance with PRISMA guidelines (Page et al., 2021).
A systematic search of online databases using key phrases was conducted to identify cross-sectional
studies published from January 1, 1990 to December 31, 2021. The choice of diseases to be included
in the search terms was based on the manual by Angelini and Battistin (2014). Neurodegenerative
diseases were selected for two reasons, the first being their high frequency in the population. The
second is their potential impact, despite their lower frequency, on caregivers or physicians (i.e.,
Alzheimer's disease, frontotemporal dementia, Lewy body disease, Parkinson's disease, prion disease,
Huntington's disease, minor chorea, ataxias, amyotrophic lateral sclerosis, primary lateral sclerosis,
hereditary spastic paraparesis, spinal and bulbar muscular atrophy, and myotonic dystrophy). To the
best of our knowledge, existing reviews focus only on the most common neurodegenerative diseases,
while systematic knowledge on less common neurodegenerative diseases is lacking. Since fewer
articles, as we expected, would be retrieved for less common diseases, we decided to consider a broad
time frame to maximise the number of search results.

Thirteen independent searches were performed in the online databases Scopus, PubMed and
PsycINFO, each using the word “empathy” in logical conjunction (“AND”’) with each disease name.
The full list of disease keywords was Alzheimer’s, Frontotemporal, Lewy, Parkinson’s, Prion,
Huntington’s, Korea minor, Ataxia, Amyotrophic lateral sclerosis, Primary lateral sclerosis,
Hereditary spastic paraparesis, Spinal and bulbar muscular atrophy and Myotonic dystrophy. The last
search was carried out on 31 December 2021. In addition, relevant studies not resulting from the
literature search were included when found in the reference list of each retrieved article, as well as in
the “cited by” section of each article, in each database. The full search strategy is reported in

Appendix Al.
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2.3.2 Screening And Eligibility

Abstracts were reviewed for eligibility and only original research articles written in English and
published in international peer-reviewed journals were considered. All eligible articles underwent a
second in-depth inspection to verify the following inclusion criteria: evaluate adult patients, assess
empathy through quantitative measures, compare with a healthy control group and be a cross-
sectional study. Criteria are listed in Table 2.1.

Table 2.1. Summary of Eligibility and Inclusion Criteria

Eligibility criteria
From January 1st, 1990 to December 31st, 2021
Original research articles
Written in English
Published in international peer-reviewed journals

Inclusion criteria

Assessing adult patients

Empathy assessed through quantitative measures
Comparison with a healthy control group
Cross-sectional study

In the case of multiple studies analysing the same dataset with the same methodology, since
including both articles might result in an overestimation of the results (i.e., duplication bias; Tramer
et al., 1997), only the oldest publication was retained in the qualitative synthesis. The whole search
procedure, and the number of articles for each stage, is summarized in a PRISMA flow diagram
(Figure 2.1). For all selection choices, a criterion of inclusiveness was preferred to a quality one, in

order to report an exhaustive state of the art of literature.
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Figure 2.1. PRISMA flowchart for Chapter Two: Systematic Review on Empathy in Neurodegenerative Diseases
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From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71.
For more information, visit: http://www.prisma-statement.org/
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2.3.3 Data Extraction
We extracted the following relevant information from the retrieved articles: (a) type and number
of participants; (b) type of empathy; (c¢) methods used; and (d) main results. Given the paucity of

retrieved studies for some diseases, no risk of bias assessment in individual studies was performed.

2.4 Results
The total number of analysed articles was 39. Table 2.2 reports the complete article list and the
results summary. It should be noted that since five articles investigated more than one disease, they

were retrieved from their respective literature searches but have been qualitatively analysed only

once.
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References Participants Type of Methods Results ("<" lower than controls; "=" equals to controls; ">" greater
empathy than controls)
Empathy Neuroph}l/smlo Cognitive C((l)gf{l 1t.1tve Affective Cognitive Affective Cognitive
evaluation acq%ll i(;?tion evaluation (YZSI;:;IZ) empathy empathy mentalizing mentalizing
Alzheimer
only
Lee et al., 12 AD, all Affective Facial emotion fMRI MMSE Yes
2013 females, and mentalizing recognition NA NA = NA
12 HC
Nash et al., 20 AD and 20  Cognitive and IRI self-rated NA MMSE, ACE-  Yes
2007 HC affective R, Hayling test = < NA NA
empathy
Dermody et 25 AD, 24 Cognitive and  Ek-60F, IRI MRI Standard Yes
al., 2016 bvFTD and 22  affective other-rated n.europsycholo AD=:bvFTD AD<:bvFTD AD=:bvFTD
HC empathy. gical tests P P P NA
Affective
mentalizing
Sturm et al., 64 AD, 62 Affective IRI other-rated MRI MMSE AD yes; MCI
2013 MCI and 111 empathy no < NA NA NA
HC
Alzheimer and
FTD
Brown et al, 21 AD, 33 Affective Facial emotion MRI MMSE Yes
2020 bvFTD, 31 mentalizing recognition
svPPA, 22 NA NA < NA
nfvPPA and
24 HC
Dodich et al. 26 AD, 32 Cognitive and ~ Ek-60F and MRI and/or MMSE Yes
2021 " FTDand40  affective SET PET NA NA bVFTD <AD;  bvFTD < AD;
. bvFTD <HC bvFTD <HC
HC mentalizing
Fernandez- 8 AD, 9 Cognitive and ~ Videotape for  NA Standard Yes
Duque et al., bvFTD and 10  affective inference on neuropsycholo < (only for < (only for
2010 HC empathy thoughts and gical tests ambivalent ambivalent NA NA
feelings, IRI video); IRI: video); IRI:
other-rated bvFTD < AD bvFTD < AD
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Narme et al., 13 AD, 13 Cognitive and IRI other- NA MMSE, Yes Ek-60F
2013 FTLD (bvFTD  affective rated, Ek-60F, MDRS, (FTLD<AD;
and SD) and empathy FPT, Yoni standard AD =HC); FPT (FILD &
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SD) and 10 ’ ’
HC
Wang et al., 83 AD,43 SD  Empathy, TEQ other- NA MMSE, Yes
2021 and 39 HC unidimensiona  rated standard < < NA NA
1 neuropsycholo
gical tests
Alzheimer and
Parkinson
Martinez et 25 AD, 17PD  Cognitive and  EET of NA BNA Yes
al., 2018 and 42 HC affective TASIT, IRI
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affective
mentalizing

Abbreviations of empathy measures: BEES: Balanced Emotional Empathy Scale (Mehrabian & Epstein, 1972); BES: Basic Empathy Scale (Jolliffe & Farrington, 2006); Ek-60F:
Ekman 60 faces (P. Ekman & Friesen, 1976); EPT: Empathy for Pain Task (Decety et al., 2012); EQ: Empathy Quotient (Baron-Cohen & Wheelwright, 2004); FPT: Faux-Pas Test
(Stone et al., 1998); GCPT: Guilford’s Cartoon Predictions Test (O’Sullivan & Guilford, 1965); IRI: Interpersonal Reactivity Index (Davis, 1983); MET: Multifaceted Empathy
Test (Dziobek et al., 2008); RMET: Reading the Mind in the Eyes Test (Baron-Cohen et al., 2001); SET: Story-based Empathy Task (Caminiti et al., 2015); TASIT: The Awareness
of Social Inference Test (McDonald et al., 2003); TECA: Test of Cognitive and Affective Empathy (Lopez-Pérez et al., 2008); TEQ: Toronto Empathy Questionnaire (Spreng et

al., 2009)
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2.4.1 Primary Dementias

2.4.1.1 Empathy in Alzheimer’s Disease

Alzheimer's disease (AD) is the most common form of dementia with an approximate range of
incidence of 500 to 7000-8000 per 100,000 person-years in people aged 65 or more (Mayeux, 2008).
AD is caused by an accumulation of amyloid plaques in neurons resulting in a diffuse loss of grey
matter (GM) and characterised by progressive cognitive decline with episodic memory being
significantly impaired due to degeneration of the medial temporal lobes (Reitz & Mayeux, 2014).
Brain imaging in patients with AD shows predominant left-sided GM atrophy (Whitwell et al., 2008)
and decreased metabolic activity especially in the posterior cingulate cortex (Nestor et al., 2003).

In patients with AD, a recent study reported an overall decrease in empathy in a questionnaire
rated by caregivers (P. Wang et al., 2021). Conversely, various other studies reported the affective
component of empathy as preserved while the cognitive one was impaired, in questionnaires rated by
caregivers (Dermody et al., 2016; Fernandez-Duque et al., 2010; Narme, Mouras, Roussel,
Devendeville, et al., 2013; Sturm et al., 2013). This dissociation has been detected also when patients
self-rate their own empathy (Nash et al., 2007). In contrast, a recent study reported an overall decrease
in empathy (P. Wang et al., 2021) while others find no decrement in empathy (Rankin et al., 2005),
as reported by caregivers. Caregiver-rated questionnaires are the standard assessment approach in the
presence of patients’ frank cognitive impairment (Rankin et al., 2006; Siegler et al., 1994). Visual
recognition of emotional facial expressions, a process necessary in affective mentalizing, is generally
preserved in patients with AD, except for fearful and ambiguous expressions (Fernandez-Duque et
al., 2010; Narme, Mouras, Roussel, Devendeville, et al., 2013) and sadness (Dodich et al., 2021);
patients with AD have deficits mostly in identifying the correct mental status of characters in a film
clip (Brown et al., 2020). In another face recognition task, using fMRI, a left-lateralized decrease in
neuronal activity was observed in patients with AD compared to healthy controls (Lee et al., 2013).

This peculiar pattern in mentalizing tasks is compatible with structural lesions present in patients with
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AD (Whitwell et al., 2008) that overlap areas considered as the neural substrate of cognitive empathy
(Mar, 2011; Zaki & Ochsner, 2012).

In summary, both caregivers and AD patients perceive affective empathy as spared, whereas
deficits are reported for cognitive empathy. Surprisingly, the ability to recognise emotional facial
expressions is not completely impaired. Neuroimaging data seem to support these conclusions. In the
end, caregivers' psychological distress may arise when they fail to recognize the subtle empathic

deficits of their relatives with AD (Martinez et al., 2018).

2.4.1.2 Empathy in Frontotemporal Dementia

Frontotemporal dementia (FTD) is a group of heterogeneous dementias characterized by a loss
in behavioural control (behavioural variant FTD, bvFTD) and/or loss in language abilities (semantic
dementia, SD; progressive non-fluent aphasia, PNFA), associated with general degeneration in frontal
and anterior temporal lobes (Olney et al., 2017). FTD is less common than AD, with an incidence
ranging 1.3-16.7 cases for 100,000 person-years as the age of onset increases, and the behavioural
variant is the predominant presentation (Onyike & Diehl-Schmid, 2013). Specifically, in patients with
bvFTD degeneration of paralimbic brain areas including mPFC, aCC and frontoinsular cortices are
prominent (H. J. Rosen et al., 2005; Seeley et al., 2008). Functional imaging presents frontal
hypoperfusion (Varma et al., 2002). In patients with bvFTD, typical core symptoms are behavioural
egocentrism and interpersonal difficulties which are reflected by their disrupted empathy and
emotions (Rascovsky et al., 2011). Most studies report that both cognitive and affective components
of empathy were rated lower in patients than in controls (Dermody et al., 2016; Eslinger et al., 2011;
Hua et al., 2018; Lough et al., 2006). In contrast, a research on 18 patients with bvFTD found
impairment only in cognitive empathy (Rankin et al., 2005). Affective empathy assessed in patients
with bvFTD through the electromyographical (EMGQG) reactivity for facial muscles implicated in

negative emotional reactions (i.e., frowning) was not different from controls. Instead, patients
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displayed an augmented EMG reactivity in facial muscles implicated in positive emotions (i.e.,
smiling) irrespective of the presented facial emotional expression (Hua et al., 2018). Patients with
bvFTD scored low on visual and verbal tasks of vignettes depicting social situations, measuring the
cognitive and the affective components of mentalizing (Baez et al., 2014; Dodich et al., 2021; Eslinger
et al., 2007; Lough et al., 2006; Saxon et al., 2020). More prominent deficits appeared in affective
mentalizing (Caminiti et al., 2015; Cerami, Dodich, Canessa, Crespi, Marcone, et al., 2014). Verbal
abilities covariated with verbally presented mentalizing tasks indicating that deficits in mentalizing
might be partly dependent on the verbal difficulties in some patients with bvFTD (Lough et al., 2006).
Moreover, patients with bvFTD could not identify and discriminate violations of social norms (Baez
et al., 2014; Lough et al., 2006). In tasks presenting faces with emotional expression, a measure of
affective mentalizing, patients with bvFTD have been found consistently impaired in selecting the
appropriate emotional category for the presented face (Baez et al., 2014; Brown et al., 2020; Hua et
al., 2018; Kamminga et al., 2015). They struggled in deciphering ambiguous emotions on a videotape
but correctly inferred well-defined positive or negative emotions (Fernandez-Duque et al., 2010). In
the context of empathy for pain, Baez et al (2014, 2016) presented images of people inflicting pain to
others which were rated by patients as having lower levels of intentionality compared to the ratings
given by healthy controls. Patients with bvFTD were also less aroused, on a self-rating scale, by
images of realistic situations with negative valence, while neutral and positive valence images were
as arousing as controls (Oliver et al., 2015). In the second manifestation of FTD, SD, patients are
characterized by anterior temporal atrophy mostly localized in the left hemisphere (Rabinovici,
Rascovsky, et al., 2008) with consequent reduced metabolism (Hodges et al., 1992). The overall view
on empathy in SD shows inconsistencies. Rankin et al. (2005) and Wang et al. (2021) found that both
cognitive and affective empathy were perceived as impaired by caregivers, while Eslinger et al.

(2011) reported no deficits. A group of patients with SD, who had right hemispheric lesions, presented
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poorer performance in a facial matching task for emotional expression compared to healthy controls
(Kamminga et al., 2015).

Other studies not reporting the FTD subtypes found an overall decrement in caregiver-perceived
empathy of patients, with greater impairment of affective mentalizing (Eslinger et al., 2007; Narme,
Mouras, Roussel, Duru, et al., 2013). Lastly, patients with PNFA present disruption of largescale
neural networks centred in left inferior frontal and anterior superior temporal regions (Grossman,
2012; Montembeault et al., 2018) and left frontal hypometabolism (Rabinovici, Jagust, et al., 2008).
The retrieved evidence does not support empathy deficits for patients with PNFA (Eslinger et al.,
2011).

In summary, the main deficit in patients with bvFTD is both affective and cognitive empathy.
In particular, patients cannot discriminate between harmful and non-harmful intentions and lack the
ability to respond with the appropriate facial expression to other people’s emotions, probably because
they cannot correctly identify the perceived emotion. Moreover, for patients with bvFTD, it is difficult
to anticipate people's behaviour in the social context, especially if the context itself is ambiguous.
While patients are quite unaware of their deficits, these are well recognised by caregivers. Deficits
similar to bvFTD seem to be present in patients with DS, although our knowledge is less thorough
due to the limited amount of research done so far. Finally, the only study retrieved on patients with

PNFA does not indicate empathy deficits.

2.4.1.3 Empathy in Parkinson’s Disease

Parkinson's disease (PD) is the second most common neurodegenerative disease after AD, with
an incidence of 160 per 100,000 person-years people aged 65 years or older (Ascherio &
Schwarzschild, 2016). PD is caused by a loss of dopaminergic neurons in the pars compacta of the
substantia nigra (Forno, 1996), with hallmark motor manifestations being bradykinesia, rigidity, and

rest tremor (Postuma et al., 2015). Non-motor symptoms are present as well, with cognitive deficits
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in executive functioning, memory, and neuropsychiatric symptoms that can lead to overt dementia in
70% of the cases (Antonini et al., 2001; Burton et al., 2004; Verbaan et al., 2007). Neuroimaging
indicates a widespread GM atrophy in non-demented patients with PD, especially in the right
prefrontal cortex and bilateral temporal lobes (Burton et al., 2004). In functional brain imaging,
significant perfusion decrements were limited to the frontal lobe area in the same population (Antonini
et al., 2001). When demented patients with PD are considered, GM atrophy spreads also to subcortical
structures (Burton et al., 2004) and hypoperfusion to temporal and parietal areas (Antonini et al.,
2001).

The distinction between demented and non-demented patients is important because the two
eligible studies resulting from the literature search only considered PD patients without manifest
dementia. Although empathy deficits are not a hallmark of PD patients, according to Narme et al.
(2013), both cognitive and affective empathy are perceived as low in non-demented patients with PD
by their caregivers although patients do not seem aware of such deficits (Alonso-Recio et al., 2021).
The assessment of cognitive empathy elicited from verbal stimuli resulted in a diminished accuracy
in explaining faux pas, with overall mentalizing impairments (Santangelo et al., 2020). The poor level
of stimuli comprehension caused by patients’ cognitive alterations exaggerated the degree of the
assessed empathic impairment (Narme, Mouras, Roussel, Duru, et al., 2013). Similarly, the
recognition for the visual presentation of emotional facial stimuli was diminished in patients with PD
relatively to controls (Martinez et al., 2018; Narme, Mouras, Roussel, Duru, et al., 2013), particularly
when patients suffered also from cognitive decline (Alonso-Recio et al., 2021). In this case, the
performance might have been affected by patients’ difficulty in processing facial stimuli (Narme,
Mouras, Roussel, Duru, et al., 2013). Interestingly, caregivers who were less aware of the patient’s
empathy difficulties displayed an increased level of depression and burden (Martinez et al., 2018).
Empathy deficits cannot be generalised as most studies have been conducted on non-demented

patients, who represent only about 30% of the PD population.
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To summarize, PD patients have both affective and cognitive empathy deficits with brain
atrophy and hypoperfusion that seem severe enough to make patients fail in empathic tasks of faux
pas interpretation and facial emotion recognition, although not so damaging as to give manifest
dementia. Important areas for affective and cognitive empathy (Mar, 2011; Shamay-Tsoory, 2011)
are those impaired in PD (Antonini et al., 2001; Burton et al., 2004). Although these deficits are not

a hallmark of non-demented PD patients, they are severe enough to be perceived by caregivers.

2.4.1.4 Empathy in Huntington’s Disease

Huntington’s disease (HD) is caused by an expansion of the CAG trinucleotide repeat in the
huntingtin gene, exiting in choreiform movements, rigidity, cognitive impairments, and behavioural
disturbances (Kay et al., 2017). Epidemiology indicates an incidence spanning 0.05—0.8 cases per
100,000 person-years across all ages (Pringsheim et al., 2012). The hallmark structural changes in the
brain of patients with HD occur in basal ganglia since the caudate nucleus decreases in volume
(Aylward et al., 1994; Van Den Bogaard et al., 2011). More recent findings show that the
neurodegenerative process of HD seems to impact also cortical structures brain-wise (Paulsen et al.,
2010; Tabrizi et al., 2013) and in particular reduces GM volume in pCC and sensorimotor cortex
(Rosas et al., 2011). Glucose metabolism is reduced not only in the striatum but is detected also in
frontal and temporal cortices (Ciarmiello et al., 2006). Contrary to primary dementias, patients with
HD usually present a degree of cognitive impairment ranging from null to mild.

Empathy assessment can thus be performed through self-report questionnaires. These measures
typically report no difference between patients and control groups (Adjeroud et al., 2016; Maurage et
al., 2016; Trinkler et al., 2013), except for two studies (Eddy & Rickards, 2015; Turner et al., 2021)
that shows a decrement in both affective and cognitive empathy in 55 preclinical patients with HD.
A recent study by Puig-Davi et al. (2021) indicated that caregivers reported deficits in both affective

and cognitive empathy. In another study, the affective component resulted spared when the patients
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were asked how bad they felt for a person in physical pain (Baez et al., 2015). The mild cognitive
impairment affecting HD patients may cause difficulties in discriminating social-emotional stimuli
removed from context. In fact, on emotional face discrimination tasks, patients with overt or
preclinical HD made more errors than controls indicating less affective mentalizing (Baez et al., 2015;
Eddy & Rickards, 2015; Trinkler et al., 2013, 2017; Turner et al., 2021). Interestingly, though, this
deficit vanished when the face was presented in a richer environment with contextual cues (i.e., a
videotape; Rabinovici, Rascovsky, et al., 2008).

The central deficit in HD patients seems to be in the domain of cognitive empathy, and
especially cognitive mentalising. Indeed, performance declined in tasks in which the goal was to
capture the presence of embarrassing events or the intentionality of a painful action (Baez et al., 2015;
Eddy & Rickards, 2015). These findings indicate a lack of comprehension for accidental embarrassing
or painful scenarios. Mentalising deficits hold even with simpler stimuli for patients with manifest
HD, whereas for patients with preclinical HD impairments are present in second-order mentalising
processes only (Adjeroud et al., 2016). Finally, Trinkler et al. (Trinkler et al., 2017) measured facial
EMG activity during passive viewing of emotional faces. Healthy controls automatically modulated
EMG activity in different facial muscles depending on the presented facial expression, whereas
patients did not.

In conclusion, the structural and functional neural abnormalities of patients with HD (Aylward
et al., 1994; Ciarmiello et al., 2006; Paulsen et al., 2010; Rosas et al., 2011; Tabrizi et al., 2013; Van
Den Bogaard et al., 2011) are not only reflected in motor and cognitive symptoms, but extend to the
interpersonal and empathic domains. In particular, impairments in cognitive empathy and the more
automatic part of affective empathy could be a reflection of the neural areas that are commonly
involved in these functions (Adolphs et al., 2000; Mar, 2011; Zaki & Ochsner, 2012). In short, in HD

patients, the affective component of empathy seems relatively spared. The main deficit seems to be
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in cognitive mentalisation. Deficits could be mitigated if patients are supported with sufficient

contextual cues and a richer social environment.

2.4.2 Neuromuscular Diseases

2.4.2.1 Empathy in Amyotrophic Lateral Sclerosis

Amyotrophic lateral sclerosis (ALS) has an incidence of 2.16 cases per 100,000 person-years
(Logroscino et al., 2010). Aetiology is largely unknown (Rowland & Shneider, 2001) and
degeneration of upper and lower motor neurons in ALS pathology results in symptoms such as
weakness, muscle atrophy, slurred speech, and dysphagia (Rowland & Shneider, 2001). Extra-motor
manifestation of cognitive impairment lays on a continuum, from 35-40% showing no deficits
whatsoever to 50% of the patients with ALS showing mild cognitive impairment, and a 10-15%
reaching criteria for diagnosis of FTD (Goldstein & Abrahams, 2013). Cognitive deficits are
associated with mild-to-severe psychological symptoms, as well as suicidal ideation (Palmieri et al.,
2010). Structural neuroanatomical investigations detected GM reduction in motor areas, in the left
IFG and left superior temporal gyrus (Shen et al., 2016). The heterogeneity of cognitive disorders is
reflected in the decreased metabolism in the frontal areas extending bilaterally to the parietal regions
for patients with cognitive disorders, whereas for patients without cognitive disorders, metabolism
was lower in the left superior frontal gyrus (Matias-Guiu et al., 2016).

Research on empathy commonly studies patients with ALS without comorbid dementia,
although about 30-35% of the sampled patients suffer from cognitive or behavioural impairments.
Affective empathy and cognitive mentalizing seem relatively preserved in patients with ALS (Cerami,
Dodich, Canessa, Crespi, lannaccone, et al., 2014; van der Hulst et al., 2015; Watermeyer et al., 2015)
with only a subsample of van der Hulst et al. (2015) showing deficits, and to which patients are
unaware of. Lack of awareness that becomes evident in the comparison between self-report

questionnaires and caregivers’ reports (van der Hulst et al., 2015). Another common finding is a
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marked deficit in affective mentalizing assessed through inference of mental characteristics of
fictitious characters (Cerami, Dodich, Canessa, Crespi, lannaccone, et al., 2014; van der Hulst et al.,
2015; Watermeyer et al., 2015). But in this case, patients seem aware of the deficit, according to van
der Hulst et al. (2015). In a different task, showing faces and interaction of real people, Watermeyer
et al. (2015) found no deficit in ALS patients, indicating spared affective and cognitive mentalisation.

In summary, the drive to share the feelings of others and to resonate with them (i.e., affective
empathy) seems spared in ALS patients. Patients show predominantly affective and cognitive
mentalization deficits that could be a consequence of the neural structures typically involved in this
disease (Matias-Guiu et al., 2016; Shen et al., 2016) and that are classically linked to empathy
functioning in healthy individuals (Mar, 2011). Although impairment in cognitive empathy seems
pervasive, according to the reviewed studies, it mostly derives from a subset of patients. Specifically,
van der Hulst et al. (2015) observed that 61% of the participating patients were free from cognitive
empathy deficits whatsoever. Similarly, the other two studies retrieved indicate that only 5-18% of
the patients with ALS have severe deficits compared to controls (Cerami, Dodich, Canessa, Crespi,
lannaccone, et al., 2014; Watermeyer et al., 2015). Cognitive mentalising deficits disappear when the
stimuli are more ecological. Interestingly, the patients were aware of their affective mentalising

deficits.

2.4.2.2 Empathy in Spinal and Bulbar Muscular Atrophy

Spinal and bulbar muscular atrophy (SBMA), also known as Kennedy’s disease, is a rare genetic
disease with an incidence of 0.19 cases per 100,000 person-years in the male population (Guidetti et
al., 2001). It has classically been considered as a lower motor neuron disease, but now it is better
described as a multisystem disease (Finsterer & Soraru, 2016). Common clinical manifestations are
heterogeneous and manifest through muscle weakness and endocrine dysfunctions (Fratta et al., 2014)

due to androgen receptor insensitivity caused by a genetic mutation (W. R. Kennedy et al., 1968).
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Patients with SBMA display null (Di Rosa et al., 2015; Marcato et al., 2018) to mild (Guidetti et al.,
1996; Kasper et al., 2014; Soukup et al., 2009; S.-J. Yang et al., 2014) cognitive deficit. Neuroimaging
studies indicate cerebral involvement in patients with SBMA who show a subtle reduction of GM and
white matter in the brainstem, primary motor cortex, and frontal areas (Kassubek et al., 2007; Pieper
et al., 2013). Accordingly, reduced metabolic activity is present in frontal areas (Lai et al., 2013).
Recent scientific developments showed interest in the empathic abilities of patients with
SBMA. Performance for affective mentalizing, in a facial emotion recognition task, resulted spared
(Di Rosa et al., 2015). In a further task, employing a verbal assessment of cognitive mentalizing,
patients’ performance dropped compared to controls (Di Rosa et al., 2015). A surprising result was
recently found by Marcato et al. (2018). The authors reported better performance than healthy
controls in a prose memory task with emotional/affective valence in a large sample of SBMA patients
without signs of cognitive impairment. The finding that cognitive mentalisation is impaired in a
context of relative preservation of cognitive function was hypothesised to derive from the specific
pattern of subtle frontal lobe impairment. While classical neuropsychological tests are unable to
detect mild changes in frontal cognitive function, cognitive mentalisation deficits could be detected
with finer tests (Adenzato & Poletti, 2013) thanks to the association between cognitive empathy and
executive functions (Russell, 1997). It was hypothesised that the improved performance in the
affective memory test of prose derived from a possible protective role of androgen receptor deficiency
in emotional aspects. Research shows that a single administration of testosterone in females impairs
their ability to infer the emotions and mental states of others (van Honk et al., 2011). Indeed,
testosterone has a role in mediating sexual dimorphism and several behaviours and attitudes (Bremner
et al., 2001; D. L. Miller & Halpern, 2014) and, in males, it is one of the most common androgens.
Baron-Cohen (2002) formalised this concept in his Empathizing-Systemizing theory, based on the

observation that women on average show a stronger drive for empathy than men.
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In conclusion, androgen receptor deficiency may lead SBMA patients to a surprisingly
enhanced, or at least spared, ability to connect with others through more affective pathways.
Conversely, subtle metabolic and structural alterations in the frontal cortical areas could be a possible
cause of the inability of patients with SBMA to infer the intentions of others. This ability is highly

dependent on the correct functioning of the frontal brain areas (Mar, 2011; Shamay-Tsoory, 2011).

2.4.2.3 Empathy in Myotonic Dystrophy Type 1

Myotonic dystrophy type 1 (DM1) is the most common adult-onset muscular dystrophy with
an incidence ranging 28.9—44.6 per 100,000 person-years (Emery, 1991). DMI is caused by an
autosomal dominant GTC-repeat expansion (Mahadevan et al., 1992) and is a multisystem disease
with symptoms ranging from muscle weakness, cardiovascular dysfunctions, and endocrine
abnormalities, up to cognitive deficits (Harper, 2001). Patients with DM1 do not display a unique
cognitive phenotype, rather it lays on a continuum ranging from no deficits to specific clusters of
dysfunctions (Peric et al., 2017), probably because of the high variability in the neural structures
involved. For example, Romeo et al. (2010) found two patterns of brain involvement: a diffuse
decrease in white matter in the temporal and insular areas, and a focal to diffuse decrease in white
matter in the fronto-parietal areas. About half of the participants did not have white matter atrophy at
the time of the investigation. Similarly, some authors indicate deficits in functions served by fronto-
temporal areas such as language and executive functions (Modoni et al., 2008), while others reported
deficits in cognitive flexibility and visuoconstructive ability subserved by fronto-parietal areas
(Sistiaga et al., 2010).

A group of patients with DM1 with normal IQ levels was tested in their affective empathy as
well as their affective and cognitive parts of mentalizing (Labayru et al., 2018). Authors found that
self-reported empathy was comparable to that of healthy controls (both cognitive and affective), as

was the performance on a verbal cognitive mentalizing task. A contrasting result emerged from the
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work by Serra et al. (2016). The authors studied cognitive empathy in a group of 20 DM1 patients
with normal IQ and no cognitive impairment. Patients underperformed controls in a verbal cognitive
mentalisation task, also performing poorly in a facial emotion recognition task. Their brains showed
abnormal disconnections in the temporal and temporo-occipital regions (Serra et al., 2016), areas
classically deputed to mentalizing (Mar, 2011).

In conclusion, DM1 patients presented with self-reported empathy comparable to controls.
Some deficits emerged in cognitive empathy, but there is no consensus on which subcomponent of
mentalization is most impaired. Further studies are needed for a cohesive picture of the empathy

specificities of DM1 patients and to generalize their relationships to the neural structures involved.

2.5 Discussion

Chapter Two represents the most comprehensive systematic review on alterations in empathy
in neurodegenerative disorders. While other literature review efforts have been published recently,
this systematic review provides a more inclusive list of diseases considered and makes an explicit
distinction between different components of empathy (Decety & Jackson, 2004). Overall, the
retrieved studies describe a widespread deterioration of empathic abilities in neurological patients.

In general, each disease shows its own pattern of empathy functioning. Affective empathy
seems to be the most variable component. Patients with AD, HD, ALS or DM1 show preservation of
this domain; on the contrary, it is clearly impaired in those suffering from FTD or PD, while in
patients with SBMA, it seems surprisingly improved. Regarding cognitive empathy, there is a general
impairment in all diseases, with HD, ALS or DM1 patients showing only minor deficits. While not
all studies make explicit distinctions between the subcomponents of empathy, available evidence
shows that affective mentalization is preserved in patients with SBMA, slightly impaired in those
with AD, HD, or ALS, and clearly impaired in those suffering from FTD, PD or DM1. Cognitive

mentalisation is not impaired in ALS patients, minor deficits are found in those with AD or SBMA,
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while the function is markedly impaired in those suffering from FTD, PD or HD. In accordance with
the literature considered, the impaired and preserved components of empathy were essentially
consistent with the neurological impairment of each disorder.

As highlighted in the literature on measuring empathy (Neumann et al., 2015), interestingly,
this systematic review confirms the great variability of the instruments used, as can be seen in Table
2.2. Its limiting consequences will be discussed in the following of this section. Although our search
included papers published in the last 30 years, the oldest article retrieved was published in 2005. The
relative timeliness of this literature is comparable to broader trends in patient care. Today’s consensus
(Fuertes et al., 2017) is that a positive doctor—patient relationship is a cornerstone of efficacious
medical intervention. A good relationship is associated with patient compliance with treatments,
perception of care and, ultimately, clinical outcome (Kelley et al., 2014). Research in this field,
however, has focused mainly on physician empathy, showing that physicians with higher levels of
empathy can promote a more effective doctor-patient relationship (Hojat et al., 2011). An efficacious
relationship, though, requires the active involvement of both the doctor and the patient (Di Blasi et
al., 2001) and is strongly influenced by the patients’ characteristics as well (Calvo et al., 2014): a
particularly crucial matter in the case of neurodegenerative diseases where these functions are often
compromised. Although, to the best of our knowledge, there is currently no publication investigating
the influence of patient empathy in the doctor—patient relationship, my findings lead to the reasonable
hypothesis that the wide spectrum of empathy alterations in neurodegenerative disorders may be an
obstacle to effective clinical relationships. The knowledge of the peculiar alteration of each disease
could be of great importance for clinicians, who could adapt their communication strategies in a
person-centred way, according to each patient’s ability to develop trust towards the medical team,
and consequently increase the chances of patients’ compliance with medical procedures (Kelley et
al., 2014). The European Academy of Neurology guidelines (Andersen et al., 2012; Sorbi et al., 2012)

encourage a multidisciplinary team composed also of psychologists to take care of patients and
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caregivers, intending to improve their quality of life, psychological health and coping with other
distressful feelings (e.g., loneliness [Boffo et al., 2012]). Also concerning psychological
interventions, clinicians’ communication can be enriched by knowledge of what skills and resources
are conserved in a given patient. For example, patients with preserved affective empathy may benefit
from experiential treatments or strategies that appeal to the patient’s feelings and emotions (Roter et
al., 1998), eventually informed by emerging interpersonal physiology techniques (Kleinbub, 2017).
On the contrary, techniques promoting mentalizing abilities (Fonagy & Allison, 2014) might be more
effective in patients with spared cognitive empathy. For example, in the case of AD where
psychological intervention represents the first-line approach for most individuals’ neuropsychiatric
symptoms (National Institute for Health and Clinical Excellence, 2006), knowing that these patients
are characterized by the preservation of affective empathy and a clear deficit in cognitive empathy
may help in the development and delivery of efficacious treatments. In a recent study (Kleinbub et
al., 2015), an explicitly tailored mind-body intervention proved particularly efficacious in improving
anxiety and quality of life in patients with ALS, probably thanks to their spared competence in the
affective domains of empathy.

Limitations of this review relate to the limited number of studies conducted in this area. As this
interest in empathy in neurological patients seems to be a new trend, it is somewhat to be expected
that there are few studies in the literature, but the evidence for most of the selected disorders cannot
be considered conclusive. There are also limitations with the individual studies reviewed. Firstly,
most of the studies were based on small samples. While this is a common limitation of rare disease
studies, in most cases, the intergroup comparison analyses were probably underpowered. Second,
empathy was assessed across a wide range of measures and approaches and then referenced to
multiple models of empathy. This variability in measures adds to individual variability in the
empathic abilities of the patients considered. Thus, it limits the possibility of direct comparisons

between studies, and our cohesive picture of patients’ deficits and residual components.
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2.6 Conclusions

In conclusion, research on alterations in empathy in neurodegenerative diseases is recent,
heterogeneous and describes a wide variability of deficits across different pathologies. Overall, the
results highlight the importance of this field of study for helping patients and caregivers cope with
the disease and for the development of ad hoc psychological strategies. Further studies should focus

on potential positive alterations as in the case of SBMA.

Part of the data used in Chapter Two was published on Neuropsychiatry Disease and Treatment
in 2019. I would like to thank my co-authors Johann R. Kleinbub, Stefania Mannarini, and Arianna
Palmieri for their valuable help in my first first name.

Citation: Pick, E., Kleinbub, J. R., Mannarini, S., & Palmieri, A. (2019). Empathy in
neurodegenerative diseases: A systematic review. Neuropsychiatric disease and treatment, 15, 3287.

https://doi.org/10.2147/NDT.S225920.
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3 Chapter Three: STUDY ON SELF-ORIENTED EMPATHY AND LEVELS OF
PERSONALITY ORGANIZATION
3.1 Hypothesis

The main hypothesis of Chapter Three was that self-oriented empathy, as measured by the IRI
subscale of personal distress, and modulated by the somatising aspects of the psychiatric suffering,
would be the best predictor of an individual’s level of personality organisation. In particular, we
highlight that although both the personal distress and empathic concern subscales support the
affective dimension of empathy, only the personal distress subscale could explain personality
organisation, unlike empathic concern. Although empathic concern is related to affective empathy, it
also refers to the other-oriented dimension. This idea is in line with many traditional psychodynamic
theoretical perspectives (Eisenberg & Eggum, 2009; Eisenberg & Fabes, 1992; Kohut, 1978) and
with more recent theorisations of an overarching meta-factor of psychopathology, the so-called p
factor (Caspi et al., 2014).

In order to determine whether self-oriented empathy is crucial in personality organisation, we
analysed the data with a series of multinomial models to determine the model that best fits among the
many facets of empathy. Specifically, we considered the IRI subscales as independent variables and
the level of personality organisation as a dependent variable. As a secondary confirmatory hypothesis,
we expected that the psychiatric diagnosis, being substantially independent of the level of personality
organisation in most cases (among personality disorders that are always included in a borderline level
of personality organisation [Lingiardi & McWilliams, 2017; McWilliams, 2011]), would not be
explained by any of the IRI subscales. Similarly, to determine the most suitable model, we analysed
the data with a further series of multinomial models considering the IRI subscales as independent
variables and the psychiatric diagnosis as the dependent variable. To test the hypothesis of Chapter
Three, a non-randomised pilot study was conducted on a pragmatic sample of psychiatric patients

consecutively admitted to the Psychiatry Unit of Padova Hospital.
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3.2 Rationale

Probably, as a consequence of the disproportion in the scientific community's interest in the
self- and other-oriented components in great favour of the latter, the hybrid dimensional-categorical
section “Alternative Model of Personality Disorders” of the DSM-5 seems to refer explicitly only to
the other-oriented dimension. That is, in the DSM-5, “Empathy” is one of the two criteria (together
with the category of “Intimacy”) considered for the assessment of peculiar “Interpersonal
Functioning” in six of the ten personality disorders (which can be assessed on a five-level scale
ranging from zero—little or no impairment - to four—extreme impairment). For example, in
narcissistic personality disorder, empathic impairment manifests itself as an “Impaired ability to
recognise or identify with the feelings and needs of others [...];” similarly, in avoidance personality
disorder it refers to “Preoccupation with, and sensitivity to, criticism or rejection, associated with
distorted inference of others’ perspectives as negative [...].” In the PDM-2 (Lingiardi & McWilliams,
2017) as well, empathic functioning is included in three out of twelve components of mental
functioning (M axis), as an index of good versus poor psychological functioning (in the lower
extreme, individuals exhibit “[...] distortion of others’ emotional signals [...],” they may “[...]
misunderstand, misinterpret, or are confused by others’ actions and reactions [...]” or are “[...]
lacking in intimacy and empathy. They are indifferent to the needs of others [...]”). However, these
classifications seem to refer only to the perspective of other-oriented empathy. Moreover, apart from
the fact that affective and cognitive components are not well separated in the DSM-3, the overall
functioning of empathy seems to be addressed exclusively in terms of personality disorders; thus,
from a psychodynamic perspective (Lingiardi & McWilliams, 2017), these criteria only apply to
patients with a borderline level of personality organisation.

In line with this, we performed a non-systematic literature review using the Scopus and Web of

Science databases. Confirming the impression of the paucity of research on psychiatric illness and
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self-oriented empathy, only a dozen studies have emerged on the topic of self-oriented empathy in
psychopathology/psychiatric illness from 1976 to 2021. A recent example includes Wang et al.
(2020), who found that individuals with schizophrenia with severe positive symptoms had increased
self-oriented empathy. Similarly, Cusi et al. (2010) found that bipolar disorder was also associated
with elevated self-oriented empathy in response to others’ negative experiences. In episodic
depression, Guhn et al. (2020) indicated that patients reported higher degrees of self-oriented empathy
than healthy control individuals. In summary, the impression is that deficits in self-oriented empathy,
as opposed to affective-cognitive polarity, may be found in the most severe forms of psychiatric
distress regardless of their nature (i.e., including schizophrenia, bipolar disorder, depression, etc.,
which are all commonly characterized by severe symptomatology).

Psychiatry research about empathy often employs the IRI (Davis, 1983), the most widely used
self-report measure of empathic attitudes in psychiatric research and clinical evaluation (Ilgunaite et
al., 2017). IR, created by Davis (1983) based on his previous conceptualizations (more thoroughly
explained in section “Empathy”’) (Davis, 1980), considers the affective components of empathy, with
its self- and other-oriented distinctions, as well as the cognitive components of empathy. A schematic
illustration of Davis’s model as expressed in his questionnaire is displayed in Table 3.1.

Table 3.1. Categorisation of IRI Subscales (Davis, 1983).

Empathy Orientation
component component
Personal Distress Affective Self-oriented
Empathic Concern Affective Other-oriented
Fantasy Cognitive —
Perspective Taking Cognitive —

The self-oriented perspective, which Chapter Three addresses, is electively assessed by the IRI

personal distress subscale; this subscale and the IRI empathic concern subscale, which represents the
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other-oriented component, are the two IRI subscales used to measure affective empathy. Examples
of items from the IRI (Davis, 1983) personal distress subscale (i.e., indicating self-oriented feelings)
include the following: “When I see someone who badly needs help in an emergency, I go to pieces”
and “Being in a tense emotional situation scares me.” A psychodynamic explanation of these results
can be obtained from Eisenberg’s theorisation on personal distress (Eisenberg & Eggum, 2009). She
points out that personal distress is caused by worrying about the emotions of others, but when one is
focused only on oneself, empathy is exclusively involved in alleviating one’s own suffering. Namely,
Eisenberg and Fabes (1992) indicate the etiopathogenesis of personal distress in terms of excessive
arousal with which the patient is incapable to cope.

These studies and those on psychiatric samples inspired me to hypothesise that self-directed
empathy might be associated with lower levels of personality organisation/psychological functioning,
irrespective of diagnostic taxonomy (i.e., different individuals with the same psychiatric diagnosis,
for example with major depression, may have different levels of personality organisation, one
individual at the psychotic level, the other at the borderline level).

Notably, with “low psychological functioning,” and more generally with low psychosocial
functioning (De Panfilis et al.,, 2018), We refer to individuals with identity diffusion, poor
differentiation between self and other representations and between fantasy and external reality,
frequent use of primitive defences, and compromised reality testing (Kernberg, 1984; Lingiardi &
McWilliams, 2017). Namely, the psychodynamic perspective conceives dimensions of personality
organisations as laying on a continuum ranging from a healthy to a psychotic level, through neurotic

and borderline levels (Lingiardi & McWilliams, 2017).
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3.3 Methods
3.3.1 Participants

Sixty-four patients who consecutively presented from February to April 2019 to the inpatient
Psychiatry Unit of Padova Hospital, eligible with the full comprehension of written and oral Italian
language and ability to fill out a self-report questionnaire, were asked to participate in the present
research. Of them, 59 (61% F) agreed to participate. Their mean age was 44.46 years (SD = 17.43).
Incidentally, 36% of the patients had already undergone at least one previous admission to the same
unit. All participants provided written informed consent before their involvement in the study per the
Helsinki ethical principles for medical research. Participants’ privacy was guaranteed per the

European Union General Data Protection Regulation 2016/679.

3.3.2 Diagnostic evaluation procedure

Each patient underwent at least two clinical psychiatric diagnostic interviews by the same
psychiatrist/psychotherapist inspired by the items of the Structured Clinical Interview for the DSM-5
(First et al., 2016, 2017) and completed the Symptom Checklist-90-Revised (Derogatis & Unger,
2010; Prunas et al., 2012) and IRI (Albiero et al., 2006; Davis, 1983). At the end of each interview,
the psychiatrist/psychotherapist compiled a report about the case and shared it with the other
colleagues who did not see the patient.

To define each patient’s DSM-5 (American Psychiatric Association, 2013) diagnosis and PDM-
2 (Lingiardi & McWilliams, 2017) level of personality organisation, all mental health professionals
involved in the study individually and critically meditated on the elements that emerged from the
clinical interviews and the data collected by the administered questionnaires. Namely, the DSM-5
evaluation focused on the symptoms present (American Psychiatric Association, 2013), while the

PDM-2 levels of personality organisation were based on the evaluation of identity diffusion,
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differentiation between self and other representations, primitive defences, and reality testing
(Kernberg, 1984; Lingiardi & McWilliams, 2017).

In order to achieve the best possible diagnostic procedure for the sub-sample of patients who
had undergone a previous admission to the Psychiatry Unit of Padova Hospital; therefore, outlining
the principal diagnosis and one or more secondary diagnoses, the clinical elements collected at the
time of this study were integrated with the previous medical records with the relative treatments
received. For the purposes of Chapter Three, we considered only the principal diagnosis.

That is, in order to reach a diagnostic consensus, the health professional who had conducted the
interviews with the patients proposed the eligible principal diagnosis of the DSM-5 and the PDM-2
level of personality organisation. After a joint discussion and comparison of each team member’s
individual views on the case, the team approved or disapproved the proposed diagnosis and level of
organisation. Among the patients, 53% received unanimous consent after the first meeting, while 32%
received unanimous consent after the second meeting. In the remaining 15% of cases, a third
interview was proposed by one of the three members who had not seen the patients, and agreement
among at least three out of four of the mental health professionals was reached after the third meeting.
Incidentally, 60% of the patients who had previously been admitted to the psychiatric unit received
the same diagnosis. Concerning the PDM-2 level of personality organisation, the decision-making
process was easier. This was probably due to the smaller number of possible categories to choose
from. 78% of the patients received unanimous consent after the first meeting; the remaining 22%
received unanimous consent after the second meeting.

Descriptive statistics of the IRI and SCL-90-R results for patients by gender, level of personality

organisation and DSM-5 category are shown in Table 3.2.
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Table 3.2. Descriptive statistics of the IRT and SCL-90-R divided by gender, level of personality organisation, and DSM-5 category.

Variable Mean (standard deviation)
g SCL- SCL- SCL- SCL- SCL- SCL- SCL- SCL- SCL- SCL-
IRI-PDIRI-EC IRIPT IRI-FS govf o INT DEP ANX HOS  PHOB PAR  PSY  SLEEP
Gender
Females 36 1787 1943 1690 1323 130 170 139 207 156 094 106 150 LI18 176
(5.80) (473) (522) (5.96) (1.07) (1.04) (1.08) (1.14) (1.08) (0.85) (0.99) (1.18) (0.93) (1.39)
Males sz 1774 18.65  15.66  15.51 130 140 1.14 1.6l 120 057 066 121 079  1.26
(4.81) (4.86) (4.61) (5.53) (0.70) (0.88) (0.81) (0.96) (1.02) (0.50) (0.89) (0.80) (0.65) (1.19)
Level of personality organisation
according to PDM-2 criteria
Borderline ,, 1566 1961 1565 1376 133 171 122 186 147 076 101 136 100  1.64
(5.65) (4.03) (4.61) (5.40) (0.94) (1.07) (1.00) (1.18) (1.09) (0.78) (1.01) (1.10) (0.90) (1.51)
Peychotic 5, 1964 1872 1706 1443 127 147 136 192 138 082 08 14l 105 150
449) (531) (528) (6.28) (0.95) (0.90) (0.98) (1.02) (1.05) (0.74) (0.93) (1.03) (0.81) (I.16)
Nosographic category according to
DSM-5 criteria
Schizophrenia Spectrum o 2064 148 1390 1100 121 135 LI0 170 115 085 068 132 075 1I3
and Other Psychotic Disorders 4.12) (336) (3.14) (3.59) (0.86) (0.83) (0.92) (0.92) (0.77) (0.59) (0.92) (0.85) (0.58) (1.22)
: . 1870 1950 1840 13.60 156 194 135 229 195 072 100 140 137 240
Bipolar and Related Disord 10
ipotat and Related Lisorders 633) (5.17) (595 (8.68) (0.76) (0.76) (1.03) (0.99) (1.09) (0.55) (0.90) (0.85) (0.78) (1.32)
o 1680 1921 1549 1585 130 1.62 148 186 132 077 073 155 106 151
D Disord 22
epressive Lasordets (5.12)  (429) (487) (530) (1.05) (1.09) (1.07) (.15 (1.04) (0.80) (0.88) (1.22) (0.87) (1.28)
Anxiety Disorders , 1700 2000 1741 1359 129 215 139 284 255 092 221 175 115 2.00
(5.66) (424) (3.42) (224) (0.41) (0.07) (0.71) (0.76) (0.07) (0.35) (0.30) (0.59) (0.21) (2.36)
Trauma- and Stressor-Related ; 1467 2222 1900 1100 191 219 207 205 243 183 186 239 236 222
Disorders 2.08) (3.67) (6.08) (3.46) (123) (0.97) (122) (0.94) (121) (1.69) (1.57) (1.14) (1.35) (1.54)
. o 2550 23.00 19.00 1200 004 055 044 177 000 016 022 0.7 030  0.00
Feeding and Eating Disord 2
ceding and Bating LASOreers 0.71) (2.83) (141) (4.24) (0.06) (0.64) (0.47) (2.06) (0.00) (0.23) (0.30) (0.00) (0.42) (0.00)
Substance-Related and . 1700 2300 2400 2300 042 022 100 077 030 017 029 083 020 033
Addictive Disorders (NA)  (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA) (NA)

87



Empirical Study 2: Self-Oriented Empathy and Levels of Personality Organization

1580 20.76 16.78  14.59 1.27 1.39 0.92 1.62 1.24 0.70 1.06 0.98 0.67 1.41

Personality Disorders (5.98) (5.53) (543) (5.84) (0.91) (1.10) (0.83) (1.24) (1.04) (0.62) (1.04) (1.02) (0.63) (1.18)

IRI-PD: IRI personal distress; IRI-EC: IRI empathic concern; IRI-PT: IRI perspective taking; IRI-FS: IRI fantasy; SCL-SOM: SCL-90-R somatisation; SCL-OC: SCL-90-R
obsessive-compulsive; SCL-INT: SCL-90-R interpersonal sensibility; SCL-DEP: SCL-90-R depression; SCL-ANX: SCL-90-R anxiety; SCL-HOS: SCL-90-R anger-hostility;

SCL-PHOB: SCL-90-R phobic-anxiety; SCL-PAR: SCL-90-R paranoid ideation; SCL-PSY: SCL-90-R psychoticism; SCL-SLEEP: SCL-90-R sleep difficulties.
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3.3.3 Materials

3.3.3.1 Interpersonal Reactivity Index

The IRI (Albiero et al., 2006; Davis, 1983) is a self-administered questionnaire lasting about
five to ten minutes. It discriminates the cognitive and affective, as well as the self and other-oriented
components of empathy. It consists of 28 items comprising four subscales: personal distress, empathic
concern, perspective taking and fantasy. The subscales of personal distress and empathic concern
contribute to the affective dimension of empathy, while the subscales of perspective-taking and
fantasy contribute to the cognitive dimension. More relevant for our purposes, the personal distress
subscale assesses a subject’s tendency to experience feelings of discomfort and self-directed anxiety
in contexts of interpersonal tension when another person experiences something negative (i.e., self-
oriented empathy). The empathic concern subscale assesses a subject's tendency to experience
feelings of warmth, compassion and concern towards others who experience negative things (i.e.,

other-oriented empathy).

3.3.3.2 Symptom Checklist-90-Revised

The SCL-90-R (Derogatis & Unger, 2010; Prunas et al., 2012) assesses a broad spectrum of
psychiatric symptoms and the related perceived psychological distress. The SCL-90-R is a 90-item
self-administered questionnaire lasting about eight to twelve minutes. In addition to three global
indices, the pattern of psychiatric symptoms is assessed by nine subscales indicating primary
symptom dimensions and specific items for appetite and sleep disorders. The instrument measures
internalizing symptoms (depression, somatization, anxiety) and externalizing symptoms (aggression,
hostility, impulsivity). For the purposes of the present investigation, only the somatization subscale,
i.e., the disorders that arise from the perception of bodily dysfunctions, is going to be considered in

the analyses.
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3.3.4 Analytical strategy

To determine the best-fitting model to describe the relationship between empathy and level of
personality organisation, we analysed the data using multinomial logistic models. we performed a
model selection strategy using a procedure to identify the best-fitting model (e.g., see Fox, 2015).
Then, starting from the null model (M0; i.e., the model that includes intercept only and no predictors),
we constructed the various models developed from the theoretical premises. After the null model, we
explored eight models with each model including one IRI empathy subscale at a time with and without
interaction with the Somatization subscale of the SCL-90-R. we used the likelihood ratio test to
compare the models, taking into account the corrected Akaike’s information criterion (AICc; Sugiura,
1976). AAICc indicates the differences between the null model (M0) and each subsequent model; a
positive AAICc value implies that a given model is better than the null model. To compare the relative
evidence for each model, we calculated the relative probability for each model compared to the null
model (/) using the following formula: / = exp/44ICc/2] (Burnham et al., 2011). For example, an 1
value of 7 indicates that a model is seven times more likely than the null model. More generally, the
higher the /, the more likely the model is compared to the null model, thus providing a better fit to the
data. The same strategy was also used for investigating the relationship between empathy and
psychiatric diagnosis.

All analyses were performed using the R program version 4.1.2 (R Core Team, 2021). To
compute AlICc, the R package AICcmodavg version 2.3-1 (Mazerolle, 2020) was used. Missing
values in the IRI (1.27%) were replaced with the mean of the corresponding subscale. Missing values
in the SCL-90-R (1.07%) were not replaced because, to compute the index used, missing values are

not considered.
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3.4 Results

Following the procedure described in “3.4.4. Analytical Strategy” to test the first hypothesis,
the best model for describing the level of personality organisation was found to be M1, which includes
self-oriented empathy as the predictor. Comparing AAICc, M1 explained the data 25 times better than
the null model. Model M1 indicated that for every unit change in self-oriented empathy, the odds of
having a psychotic level of personality organisation increases by 17% (C.I. 5-33%). Details of the
multinomial process and the indices that guided the selection of the best model are shown in Table
3.3.

Table 3.3. Model comparison for levels of personality organisation.

AlCc AAICc / Model
MO 83.44 0 11
M1 76.95 6.48 25.53 IRI-PD
M2 85.05 -1.61 0.45 IRI-EC
M3 84.38 -0.95 0.62 IRI-PT
M4 85.39 -1.95 0.38 IRI-FS
M5 81.34 2.09 2.84 IRI-PD x SCL_som
M6 87.91 -4.47 0.11 IRI-EC x SCL_som
M7 85.84 -2.40 0.30 IRI-PT x SCL_som
M8 89.61 -6.17 0.05 IRI-FS x SCL_som

AlCc: corrected Akaike Information Criterion; AAICc: difference with the null model (MO); 1: relative likelihood for each
model compared to the null model (MO0) with the formula / = exp/4A4ICc/2]. Greater AAICc = better model. IRI-PD: IRI

personal distress; IRI-EC: IRI empathic concern; IRI-PT: IRI perspective taking; IRI-FS: IRI fantasy.

Regarding the second hypothesis, the best model for describing patients’ psychiatric diagnoses
was the M(0—i.e., the null model—indicating that none of the four IRI subscales was a good predictor
of the DSM-5 categories. Details of the multinomial process and the indices that guided the selection
of the best model are shown in Table 3.4.

Table 3.4. Model comparison for the level of DSM-5 categories.

AlCc AAICc I Model
MO 257.55 0 11
M1 226.79 -9.24 0.01 IRI-PD
M2 224.72 -7.17 0.03 IRI-EC
M3 229.42 -11.87 <0.01 IRI-PT
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M4 229.77 -12.22 <0.01 IRI-FS

M5 284.09 -66.54 <0.01 IRI-PD x SCL_som
M6 280.17 -62.62 <0.01 IRI-EC x SCL_som
M7 272.67 -55.12 <0.01 IRI-PT x SCL_som
M8 280.82 -63.27 <0.01 IRI-FS x SCL_som

AlCc: corrected Akaike Information Criterion; AAICc: difference with the null model (MO0); I: relative likelihood for each
model compared to the null model (MO0) with the formula / = exp/4A41Cc/2]. Greater AAICc = better model. IRI-PD: IRI

personal distress; IRI-EC: IRI empathic concern; IRI-PT: IRI perspective taking; IRI-FS: IRI fantasy.

3.5 Discussion

Self-oriented empathy, assessed with the IRI personal distress subscale, was the one, among
the four IRI subscales, that best explained the level of personality organisation in the consecutively
recruited psychiatric sample. In other words, although counterintuitive, the higher an individual’s
self-oriented empathy, the more prone the individual seems to low levels of personality functioning.
Somatisations had no effect on such association. Notably, the main hypothesis was confirmed by
comparing multinomial models: the model with self-oriented empathy as an independent variable
explained the data 25 times better than the null model. In particular, self-oriented empathy is a
component of the affective dimension of empathy, so much so that it could be argued that this
dimension is the one that explains the level of personality organisation. However, the empathic
concern subscale of the IRI—that is, other-oriented empathy—is also linked to the affective
dimension of empathy. If it were the affective dimension of empathy that was relevant in explaining
the level of personality organisation, empathic concern, as well as personal distress, would also have
to play a role in explaining it.

The secondary hypothesis, regarding self-directed empathy as irrelevant in terms of explanatory
power for psychiatric diagnosis, was confirmed. Similarly to the main hypothesis, the secondary
hypothesis was evaluated by means of a series of multinomial models.

Psychiatric diagnosis according to the DSM-5 nosographic criteria—except in the case of

clearly defined personality disorders (e.g., borderline personality disorder)—does not consider an
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individual's underlying personality organisation (e.g., major depression or PTSD can occur at any
level of personality organisation), and self-directed empathy does not seem to play a role in this
classification, which is in line with the secondary hypothesis.

Although patients were recruited by consecutive sampling and not by randomized controlled
trial, thus jeopardizing the generalizability of our results, these findings are intriguing and encourage
further analysis on the distinction of self- and other-oriented empathy in the clinical context.

The findings, in line with the indirect suggestions of the few previous studies, are consistent
with many theoretical contributions, from the more traditional psychodynamic to the more recent,
even if not explicitly expressed in terms of “self-oriented empathy.” That is, both traditional
psychodynamic perspectives on the role of empathy in human development (Eisenberg & Eggum,
2009; Eisenberg & Fabes, 1992; Kohut, 1978) and the more recent p factor-related one (Caspi et al.,
2014) are consistent with the idea that hypertrophic focus on the self, due to efforts to maintain self-
cohesion, self-regulation and internal stability against environmental uncertainty/insensitivity, can
explain personality organisation. In general, relationships between children and their parents that are
characterised by an overall pattern of lack of reciprocity and disavowal of the child’s emotional or
physical needs—as if the parents did not recognise the child’s psychological existence (Schimmenti,
2013)—seem to be largely driven by the basic absence of parents’ empathic behaviours. Such painful
relationships can be defined as relational or developmental traumas (Schimmenti & Caretti, 2010,
2016) and often contribute to impairment in individuals’ personality organisation (Bifulco &
Schimmenti, 2019) in people who in turn will likely not be able to express appropriate empathy.

Considering the distinction between self- and other-oriented empathy, it is very likely that the
early relational trauma would trigger personal distress mechanisms in terms of high self-oriented,
instead of other-oriented, empathy. This perspective can be conceived as in line with Davis’s
assumption (1980), inspired by Hoffman (1976)—according to which the child first expresses self-

oriented empathy and only later, if supported in their development, can develop an other-oriented
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attitude. Such a concept nicely fits with Eisenberg’s perspective (2009; 1992), in which personal
distress results from an inability to manage effectively and flexibly one’s own emotional arousal,
which may be triggered in response to the suffering of others. Thus, ultimately, in the case of
relational trauma, empathy would be exclusively directed towards the self rather than developing
towards others (i.e., prosocial concern; Eisenberg & Eggum, 2009; Eisenberg & Fabes, 1992).

Even all the recent developments of attachment theory (Fonagy & Luyten, 2018) are also related
to this perspective through the concept of mentalisation. In the experience of stressful life events and
the specific management of the suffering of others, the child, in a self-referential, agitated, but
ineffective way, will probably seek containment devices for the emotional excitements he or she
experiences. The child may be characterised by chronic distress; therefore, develop a hypertrophic
and rigid focus on the self. In adulthood, relationally traumatised individuals are unlikely to be able
to access mutual regulation with another person, thus ignoring their otherness or merging with it
without maintaining a mature distance. This lack of reciprocal regulation may develop in a low-
integrated personality (i.e., in a low level of personality organisation). That is, the parents’ lack of
empathy towards the children could contribute to their developmental trajectory towards
psychopathology. Indeed, some forms of personality organisation, such as narcissism or psychopathy,
show a severe lack of affective empathy (De Brito et al., 2021; Urbonaviciute & Hepper, 2020), while
others, such as hysteria/histrionism, show deficits in cognitive empathy (Ritzl et al., 2018). Most
likely, these defects result from not having experienced parental empathy, especially in narcissism
and psychopathy.

Moreover, in Kohut’s model, in which the empathy defect takes on a transgenerational
perspective, an early lack of parental empathy could interfere with the healthy development of
children's psychic apparatus. In his own words, “Empathy, the acceptance, confirmation and
understanding of the human echo evoked by the self, is a psychological nourishment without which

human life as we know and love it could not be sustained” (Kohut, 1978, p. 705). Thus, in a Kohutian
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perspective, if empathic relations between child and caregiver are insufficient or lacking in the early
stages of life, the needs of the object-self cannot be satisfied, thus projecting the root of all
psychopathological forms into adulthood (McLean, 2007). As a result, individuals with personality
disorders/psychiatric illnesses are often unable to recognise emotions and respond to them in a
congruent manner (Kaluzeviciute, 2020), thus characterising their dysfunctional nuclei also in terms
of empathic attitude.

Moreover, a recent theoretical perspective, which indirectly supported my theoretical
hypotheses and results interpretation, was related to the p factor (Caspi et al., 2014). The p factor is
considered an invariant and transversal component in all forms of psychopathologies. In turn, it
represents constructs such as impulsive responsivity to emotion (Carver et al., 2017), the tendency to
experience an unpleasant affective state (Lahey et al., 2017), and dysfunctions in emotion regulation
(Snyder et al., 2015). The idea is that the invariant and transversal p factor may well reflect a single
level of personality organisation, independent from a specific diagnosis (see Bruno et al., 2020).

The most recent theorisations of the p factor have described it as the expression of the rigidity
of meaning-making (Venuleo et al., 2020) and considered it crucial to the concept of self-
referentiality (M. L. Elliott et al., 2018; Venuleo et al., 2020), which also seems to be deeply
interconnected to self-oriented empathy. The point of view on p as rigidity arises from the theoretical
model of the Phase Space of Meaning to psychopathology (Venuleo et al., 2020). The Phase Space
of Meaning model is based on an inferential model of cognition, implying inherent self-referentiality.
The model conceives the operative rules regulating cognitive processes being the search,
conservation, or restoring of the fit of the forecast that the individual performs concerning the
anticipation of the subsequent state of the world (Salvatore et al., 2021). This rule implies that human
cognition works with the goal of coherence between its subsequent internal states, i.e., between the
predictive representation of the incoming environmental state and subsequent internal predictive

representations, in terms of embodied processes of affective meaning-making. In other words,
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according to this model, self-referentiality is crucial because it explains how the detection of
environmental states operates in dialectical interaction with the need to ensure that adaptive capacity
is stable in its internal organisation over time. Thus, in summary, the more rigidity is present in the
creation of meaning, with a consequent increase in self-referentiality, the less information from the
environment can be taken into account. In turn, the less environmental information is considered in
the cognitive system, the greater the susceptibility to psychopathology.

This view of psychopathology received support from a neural network simulation study, which
provided the first direct empirical basis for the p factor as rigidity in meaning-making (Kleinbub et
al., 2021). The dialectical interaction at the core of mental functioning conceives mental disorders as
characterised by a lack of balance between inferential capacities from the environment and self-
referential rigidity. In other words, the aptitude to interpret and respond to different self-
environmental patterns in a rigid and stable manner among an individual’s successive internal states
occurs at the expense of adaptive regulation (which information power provides). Although this
model does not explicitly refer to empathy, the perspective of self-oriented empathy as a crucial aspect
of explaining psychopathology in terms of low personality organisation, independent of a specific
diagnosis, fits well with conceiving the rigidity of cognitive and meaning-processing processes as the
p factor.

However, the results can also be interpreted in the opposite way. However, in my view, empathy
is a phenomenon and -characteristic that is established during early childhood, whereas
psychopathology often reveals itself later in life - as in the case of the present sample. Although these
two phenomena are considered to be associated (Decety & Moriguchi, 2007), the nature of the data
and the analyses carried out do not allow the opposite process to be ruled out. Chapter Three has a
number of limitations: the sample size prevented specific analyses addressing the many facets of
personality from being carried out in-depth, such as focusing on other patterns of patients’ personality

dimensions (e.g., extrovert vs. introvert polarity). Furthermore, Chapter Three, unfortunately, suffers
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from the significant limitation of consecutive sampling. This pragmatic aspect hindered the
generalisability of the results.

Despite these limitations, several aspects could be addressed in future studies. As empathy is
recognised as one of the common factors that best predict good therapeutic outcomes (R. Elliott et
al., 2018), studying it from the neural and somatic correlate in a vis-a-vis interaction—and therefore
in its self- and other-oriented components—might have interesting consequences in clinical practice.
Interpersonal physiology, investigated ecologically through EDA, may be the methodology of first
choice for distinguishing self and other-oriented components, as clinical research in the field has
already identified how PS in interacting dyads is linked to affective empathy (Kleinbub, Talia, et al.,
2020; Palmieri et al., 2018). For example, the application spin-off could be the implementation in the
training of psychotherapy students of the measurement of other-oriented empathy through an
interpersonal biofeedback setup based on EDA (Gennaro et al., 2019; Kleinbub, Mannarini, et al.,
2020).

In a broader perspective, if the present research hypothesis were to be confirmed by further
studies implemented with a more formal methodology suitable for collecting information on clinical
samples—e.g., with randomised control trials—the results could be useful for implementing
diagnostic criteria in both the DSM-5 and PDM-2 for an ad hoc section that more comprehensively

accounts for empathy functioning, especially with regard to the component of self-oriented empathy.

3.6 Conclusions

Despite a large amount of literature on affective versus cognitive empathy, the more overlooked
distinction between self-oriented and other-oriented empathy may help differentiate developmental
trajectories in terms of different personality organisations. In particular, high self-oriented empathy

seems to be associated with lower personality organization, in terms of better explanatory power.
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Such a result is theoretically in line with traditional psychodynamic models and most modern
definitions of the p factor in particular, which is conceived as rigidity in meaning-making processes.
Although there are many limitations to this pragmatic study, the results, if confirmed in further

studies, may be useful in research and clinical practice.

Data of Chapter Three are going to be published in Clinical Neuropsychiatry. 1 thank my co-
authors Pavan Chiara, Marini Massimo, Cariolato Ylenia, Bogliolo Elisabetta , Toffanin Tommaso
and Palmieri Arianna for their precious help.

Citation: Pick, E., Pavan, C., Marini, M., Cariolato, Y., Bogliolo, E., Toffanin, T. & Palmieri,

A. (in press). Clinical Neuropsychiatry
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4 Chapter Four: SYSTEMATIC REVIEW ON EMPATHY FROM AN
INTERPERSONAL PERSPECTIVE
4.1 Hypothesis
Empathy is often considered unidirectional and as an intrapersonal capacity. we wonder
whether an up-to-date definition of empathy from an interpersonal perspective exists in the literature.
Furthermore, we investigated whether a somatic correlate of such interpersonal perspective of

empathy exists.

4.2 Rationale

Although with rare exceptions, the conceptualizations reported in the Introduction (Zaki &
Ochsner, 2012, 2016) describe empathy from a one-person perspective, that is, as an aspect
concerning the individual. To the best of our knowledge, the current literature is plentiful with articles
and reviews that treat empathy in general and from a unidirectional perspective, as something that
originates in the individual person and is experienced toward the other person. While it lacks, or if it
is present, it is not well defined, a construct that describes it as an emergent phenomenon shared
between two or more people. However, shifting the focus to a relational perspective, we can ask: does
something exist from an interpersonal and interactive perspective? In other words, is there already
present in the literature a construct of co-created and shared empathy between two people, which does
not just come from one individual or the other, but emerges from both? Beginning with these
questions, the present research attempts to delineate whether such a construct of empathy exists, and

if so, how it is defined in the literature and whether it is coupled to a measurement instrument.
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4.3 Methods
4.3.1 Search Strategy

Chapter Four search strategy was developed in accordance with PRISMA guidelines (Page et
al., 2021). A systematic search of online databases using key phrases was conducted to identify
theoretical and empirical studies which define a construct of empathy from an interpersonal point of
view, published from January 1, 1971 to December 31, 2021. Six independent literature searches
were performed in Scopus, PubMed, and PsycINFO online databases, using the following keywords

2 13

placed in quotation marks: “interpersonal empathy,” “dyadic empathy,” “mutual empathy,”

99 ¢¢

“reciprocal empathy,” “shared empathy,” and “intersubjective empathy.” Last search was performed
on December 31, 2021. Furthermore, relevant studies not resulting from the bibliographic search were

included when found in the reference list of each retrieved article, as well as in the “cited by” section

of each article, in each database. The full search strategy is reported in Appendix A2.

4.3.2 Screening And Eligibility

Abstracts were reviewed for eligibility and only articles written in English and published in
international peer-reviewed journals were considered. All eligible articles underwent a second in-
depth inspection to check for the presence of a definition of empathy from an interpersonal standpoint.
A criterion of inclusiveness was preferred to a quality one, in order to report an exhaustive state of

the art of literature.

4.3.3 Data Extraction
Data extraction process focused on the definition of empathy from an interpersonal standpoint.
As retrieved articles were theoretical in nature, outcome measures were not present, and the risk of

bias was not assessed.
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4.4 Results

Three hundred forty-four records in database searching were found. After duplicates removal,
91 records were screened, from which 48 full-text documents were reviewed. Thirty-one articles were
excluded from the research, as some were not relevant to the research topic, while others that dealt
with empathy, described it as a single-person phenomenon. Later, the references of the initially
included studies were searched. One extra article fulfilled the inclusion criteria. The whole search
procedure is summarized in a PRISMA flow diagram (Figure 4.1). The following paragraphs report
the results that emerged from the final articles included in the research, distinguishing between more

theoretical and other applied articles.
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Figure 4.1. PRISMA flowchart
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4.4.1 Theoretical results of the constructs
From the research carried out, two main theoretical findings emerged: the concept of
interpersonal empathy described by Barrett-Lennard and the concept of mutual empathy contained

within the Relational Cultural Theory.

4.4.1.1 Interpersonal empathy

In the article by Barrett-Lennard (1993), interpersonal empathy is described as a delicate and
multifaceted phenomenon, characterized by a series of distinct steps, which do not always follow a
defined sequence. According to the author, for empathy to occur between two people, especially
within the therapeutic relationship, a condition of special attention on the part of both interlocutors
defined as the “empathic set of attention” is required. This condition is not yet empathy, but implies
an openness to another individual’s knowledge, lived experience of self, and to the shared world
(Barrett-Lennard, 1993). Once this condition is met, the empathic process can begin, which has three
phases: the first is called the resonance phase and occurs when the therapist resonates to the patient
the experience and meaning that the patient has communicated to him or her. The patient’s experience
and personal history are active and in motion in the therapist’s mind. The next phase, termed
communication, requires the therapist to communicate more or less explicitly to the patient that he/she
is understood is emotionally attuned to the patient. Finally, the third phase called reception requires
that through the empathy of phase two (communication of the therapist’s empathy to the patient), the
patient feels heard and deeply understood by the therapist. Thus, an inner connection between the two
interlocutors originates. At this point, the empathic process ends, but it can begin again if the patient
expresses the feedback that he/she felt to be understood by the therapist through the therapist’s words
and actions (Barrett-Lennard, 1993).

However, the phases of the empathic cycle do not always follow a defined sequence, and several

obstacles may come in between. For example, at any given time, the therapist may find it
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inappropriate to send a message of understanding to the patient about the meaning of his or her
experience, thus interrupting the transition from the communication to the reception phase. Or,
depending on the orientation of therapy, the therapist’s resonance may suggest countertransference
(Barrett-Lennard, 1993).

In addition to his cyclical model of empathy, Barrett-Lennard introduces an innovative idea in
that empathy is experienced not only in response to the experience of self or another individual, but
also toward relationships conceived as a new emerging whole with its own presence and individuality.
Within any couple, the members can be viewed as two distinct units or as a single entity, having its
own repertoire, style, and character. In the relationship, the dyad is not felt and perceived by the
members in the same way, however when the focus is on “we” (not “me in response to you” or “you
in response to me”) the differences tend to diminish and sometimes disappear. The couple understood
as a single entity can be conceived as a “multi-person-emergent” towards which empathy can be felt.
The empathic process described above (resonance, communication and reception) can therefore be
applied not only in response to personal experience of self or another, but also to relationship systems

understood as “we” and follows the same cyclical sequence (Barrett-Lennard, 1993).

4.4.1.2 Relational Cultural Theory and mutual empathy

Relational Cultural Theory (RCT) is a model developed by Jean Baker Miller (1976) in the
1970s at the Stone Centre Institute at Wellesley College and originated from a feminist movement
that also developed during that time. It has evolved into a social justice theory intending to improve
systems of inequality for individuals and communities who have experienced isolation or forms of
marginalization (Cannon et al., 2012). This theory attributes a fundamental role to human
relationships that foster growth and considers them central to well-being and survival, while
challenging traditional, westernized social approaches that exalt aspects such as individuality, self-

sufficiency, and separation (Lertora et al., 2020). The underlying idea is that individuals desire to
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have meaningful relationships characterized by reciprocity and empathy, however, the principles
upon which current cultures and societies are based make such relationships difficult. In fact, within
an individualistic society, people act out by enacting dysfunctional styles of relating in order to
survive socially and this leads to a kind of relational disconnect (Lenz, 2014).

The key concepts of RCT are precisely the idea of connection and disconnection within human
relationships. Connection occurs when an individual is engaged in growth-promoting relationships
and experiences a sense of vitality and enthusiasm, increased self-esteem, a better understanding of
self, others, and interpersonal relationships, increased productivity, and a desire to connect more
meaningfully with other people. Disconnection, on the other hand, occurs when individuals do not
respond empathetically, disappoint, and misunderstand each other. This leads to experiencing a drop
in energy, a reduced sense of self, increased confusion in relationships, decreased productivity, and
withdrawal from all relationships (Lertora et al., 2020). However, it is possible to move from a
disconnected state to a connected state if the person hurt in the relationship authentically shows their
negative feelings to the other person and the other person responds empathetically and thoughtfully
(Jordan, 2000). Thus, rather than a movement toward autonomy, RCT supports and encourages
aspects such as reciprocity and connection between individuals through authenticity and power-
sharing on both sides (Abernethy & Cook, 2011).

The RCT approach is applied in therapy as well as in educational and training settings, making
use of principles such as relational authenticity, empowerment, and mutual empathy. The latter plays
a fundamental role in this model and is considered the key to change and growth within relationships,
especially in the therapeutic one (Jordan, 2008a). Mutual empathy is defined as the therapist’s ability
to be influenced by the patient and vice versa. It is not simply an exchange of attunement, but a real
process that flows back and forth between two people, which involves being moved by the other
person’s experience, feeling safe in sharing one’s vulnerability, and having the courage to reveal the

emotional impact one person has had on the other. This situation requires a condition of mutual
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interest on the part of the interlocutors, recognition of the other’s identity but also appreciation of the
diversity of others (Jordan, 1995, 2000, 2008b). Within RCT, mutual empathy should not be viewed
as a unidirectional phenomenon; instead, it requires empathic attunement and responsiveness on the
part of both people. For this type of empathy to occur, the patient must perceive that he or she has
had an emotional impact on the therapist, thus feeling responded to, understood, important, and more
effective in relationships (Comstock et al., 2002; Jordan, 2017).

According to Jordan (2001), reciprocal empathy takes the form of cognitive-affective
engagement by the therapist in therapy, that is, the therapist’s ability to work with the impact the
patient’s affective world has had on him or her. Finally, Miller and Stiver (1997) defined mutual
empathy as a state of togetherness that is created through shared experiences and involves something
new for both or all of the people involved. It is configured as the mental state of two intimate partners,

united in their thoughts and feelings about a situation (Walsh et al., 2003).

4.4.2 Applicative fallout of RCT

As mentioned in the previous paragraph, RCT is a model that can be applied to various settings
from therapy to more educational settings. The article by Cannon et al. (2012) reports the application
of RCT to a counselling group for adolescent girls with relational aggression issues. The goal of the
group was to eliminate aspects of marginalization and increase relational competence that would
allow participants to cultivate relationships that would foster growth with others in the future. RCT
principles such as authenticity and mutual empathy allowed the adolescent girls to recognize and
address the social stratification that characterized their relational networks and to show their
vulnerability, thus fostering a greater connection with other group members. RCT is often used in
training and supervision settings for counsellors and clinicians in training. Indeed, through creating
and maintaining an environment that supports growth, fosters relationships, mutual empathy,

relational authenticity, recognition, and healing from disconnection it is possible to promote the
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development of relational competencies of new professionals in training (Lenz, 2014; Lertora et al.,
2020; T. R. Williams & Raney, 2020).

Specifically, Abernethy and Cook (2011) report how the RCT approach can eliminate or at least
decrease the anxiety and resistance that counsellors-in-training experience in communicating their
errors to supervisors. This is clinically relevant as it allows for more effective patient care. These
findings are also confirmed in Walsh et al.’s (2003) article, which states that effective clinical
supervision requires the trainee to share with their supervisor the content of the session that occurred
with the patient. The more honest and open the trainee is, the more the supervisor can understand the
dynamics of the session and facilitate the learning process. Thus, RCT principles help supervisors
create an environment more conducive to self-disclosure. In addition, Gomez (2020) highlighted how
training by trainees on topics such as discrimination of different cultural minorities, facilitates
discussion with their supervisor and influences the therapeutic process of patients (e.g., case
conceptualization and treatment planning). Other articles that emerged from the research, showed
how this model can be applied to numerous contexts involving human relationships. Bekteshi and
Kayser (2013) investigated how the mother-daughter relationship is altered in situations where the
mother is ill with cancer. This study demonstrated how mothers were able to process the emotions of
fear, anger, and guilt reported by their daughters through four principles of RCT: anticipatory
empathy (sensitivity about the impact of cancer on each other); mutual empowerment (ability to
empower each other); authenticity (total presence without fear of abandonment); and mutual empathy
(emotional care and support).

Through the use of RCT, mothers were able to transform the traumatic and stressful experience
of illness into one in which they grew emotionally in their relationship with their daughters. Finally,
RCT was used as a model to help clinicians understand the problems that Latino immigrants in the

US present in therapy. In fact, RCT emerges as a relevant model for understanding these cultures, as
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both emphasize aspects such as relationships, interdependence, collaboration, and respect (Ruiz,

2012).

4.5 Discussion
From the present research, it emerges that many articles and contributions in today’s literature
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aseptically use terms such as “shared,” “intersubjective,” “reciprocal,” “mutual,” “interpersonal,” and
“dyadic” empathy, without unambiguous agreement on the precise meaning attributed to these
expressions. For example, the term dyadic empathy coined by Péloquine and Lafontaine (2010) is
used to address empathy expressed toward one’s romantic partner and is oriented toward the other.
This is a phenomenon specific to couple relationships, different from empathy expressed towards a
person in general (N. O. Rosen et al., 2017). In fact, all of these terms are used to refer to classical,
single-person empathy that pertains to the individual. Instead, the goal of my research was to delineate
if there is a construct of empathy in the literature that is not about one individual or the other, but
emerges and is shared by both. The results show that only 17 articles out of 127 that emerged from
the search engines treat empathy as an interpersonal process involving hetero-regulation between two
or more individuals. Those that come closest to this conceptualization are Barrett-Lennard and RCT
including the concept of reciprocal empathy. In particular, Barrett-Lennard in his cyclical model goes
beyond classical, unidirectional empathy, considering it instead an interpersonal process that occurs
between individuals and involves an inner connection between them. Moreover, by shifting the focus
from the couple as two distinct units, to the couple conceived as a single entity, it is possible to
observe how the empathy of the two subjects converges into a single empathy, different from that
experienced by both individuals separately.

Even within RCT, mutual empathy is configured as a process that flows back and forth between
two people, who influence each other. This two-way empathic exchange results in the creation of

something new for both individuals through the authentic sharing of their emotional state and
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experience. The concept of empathy as an interpersonal phenomenon is also similar to what Stern
calls the “matrix of intersubjectivity” (Stern, 2004). When two individuals interact, they establish an
intersubjective contact characterized by a mutual interpenetration of minds and this allows them to
say “I know that you know that I know” or “I feel that you feel that I feel.” This reciprocal reading
of the mental and affective contents of the other within a common scenario is possible through
observation of the face, movements, posture, listening to the tone of voice and taking into account
the present context of their behaviour. Therefore, within the intersubjective matrix, one cannot
consider the minds of individuals independently, separately and in isolation; on the contrary, one’s
own subjectivity is influenced by the subjectivity of others and they interact to transform. In this way,
the boundary between what one person feels or another feels becomes more permeable and less
defined (Stern, 2004).

Similarly, one individual’s empathy meets and interacts with another’s empathy and together
they transform into something that no longer belongs only to one or the other but encompasses both.
Through this research, it is possible to see that there is still no clear and defined construct of
interpersonal empathy in the literature, although authors such as Barrett-Lennard and exponents of
Relational Cultural Theory have made an initial contribution towards a more intersubjective and
interactive perspective of empathy. Thus, further studies and contributions are needed that can move
beyond the classic view of empathy as a single-person phenomenon. Although not directly emerging
from the research, Barrett-Lennard was the only one who created an instrument capable of measuring
empathy between two people. Alongside his cyclical model, the author developed the Relationship
Inventory (Barrett-Lennard, 1978), a measurement tool capable of assessing empathy between
therapist and patient within a clinical setting. This instrument consists of the “Empathic
Understanding” (EU) scale, which consists of two forms: the “Other toward self” form that assesses

the empathy perceived by the subject (patient or generic interlocutor) during the session, and the
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“Myself to Others” form that assesses the empathy that the subject (therapist or genetic interlocutor)
thinks he or she has communicated to the other member of the dyad.

Finally, it should be noted that no records emerged that accounted for the somatic/neural bases
of either interpersonal or mutual empathy. As will be better delineated in the following Chapters,
there is evidence that this somatic counterpart of interpersonal empathy may be PS, as clinical
research in the field has already identified how PS in interacting dyads is linked to affective empathy

(Kleinbub, Talia, et al., 2020; Palmieri et al., 2018).

4.6 Conclusions

Empathy underlies human relationships and is a central construct in various disciplines,
especially within the therapeutic arena. Today’s literature is replete with definitions and
conceptualizations of empathy, however, almost all consider it to be a single-person phenomenon
concerning the individual. Despite rare exceptions, with the present research we wanted to show how
the literature lacks a more intersubjective perspective of empathy. The only ones to have
conceptualized it from an interpersonal perspective were Barrett-Lennard with his cyclical model of
empathy and the theorists of RCT. The scientific community has not made further progress with
respect to these authors, so new studies and contributions are needed that can overcome the classic
view of empathy as a unidirectional phenomenon. Considering this construct as an element that
emerges and is shared between two people is important as it allows a deeper connection between
individuals and certainly a higher level of mutual understanding. Future research could be directed
towards the construction of a new instrument capable of measuring empathy between two people,
inspired by Barrett-Lennard’s Relationship Inventory (1978), but in light of society and forms of
relationship that has evolved. Like any tool, it is important to adapt it to the new social and cultural

context.
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Finally, we would like to highlight how in the literature there is little agreement on what is
meant precisely by empathy, in fact, the term is often used improperly to indicate other psychological
constructs, which however do not represent empathy. An unambiguous theorization of this construct
is, therefore, necessary and may have important clinical and research implications. For example, in
the scientific community, a clear and shared conceptualization of empathy may allow researchers to
deepen the study of this construct, investigate the new forms and modalities through which it presents
itself, and create new instruments capable of measuring this phenomenon more precisely, even in
light of a more interpersonal perspective of empathy. In terms of implications in the clinical setting,
attempting to clearly delineate what empathy is can help clinicians better understand this important
process that occurs between people. Therapists can establish a deeper relationship with patients, better
understand their needs and issues, and implement patient-friendly therapeutic treatment. In addition,
through the use of tools that can assess empathy between therapist and patient, it is possible to monitor
the therapeutic relationship and consequently the success of a good therapeutic outcome for the

patient.
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5 Chapter Five: STUDY ON THE CREATION OF THE INTERPERSONAL EMPATHY
QUESTIONNAIRE

5.1 Hypothesis

In Chapter Five we aimed to select a pool of items from a newly developed questionnaire, the
Interpersonal Empathy Questionnaire, based on the definition of empathy by Zaki and Ochsner (2012,
2016). Using a cross-validation method, a series of permutations of the data were computed on which
we performed exploratory factor analyses (EFA) by selecting the most appropriate solution among
one- to four-factor solutions with the aim to select the most informative items to retain for the

subsequent stapes of the questionnaire validation.

5.2 Rationale

Questionnaires often investigate empathy from an individual and trait perspective. When state
empathy, it is either confused with sympathy, or it is always an individual’s ability toward someone
else. The only dyadic questionnaire for empathy is the Empathic Understanding scale by Barrett-
Lennard (1978). It, however, draws on Carl Rogers’ conceptualization of empathy (1957) and has not
been updated since its creation. The goal of this study is to create a new questionnaire aimed at
measuring state interpersonal empathy, i.e., in the interacting dyad, and the corresponding trait
version. This questionnaire is based on the recent tripartite definition of empathy proposed by Zaki

and Ochsner (2012, 2016).

5.3 Methods
5.3.1 Participants

The study was introduced to 92 dyads of adult individuals. Written informed consent was
obtained from 84 dyads (91%). Eleven individuals from eight different dyads failed to complete the

assessment. Hence, the final sample comprised 157 individuals (59% females, Mage = 33.9 years,
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SD = 14.5, range = 18-71 years) who fulfilled the inclusion criteria of speaking Italian as their native
language, being at least 18 years old and having lived together for a minimum 12 continuous months.
Participants were recruited from volunteer associations in several regions of Italy. Sample
characteristics are summarized in Table 5.1.

Table 5.1. Demographics of the sample.

Overall (N=157)

Gender
Females 106 (67.5%)
Males 51 (32.5%)
Age (years)
Mean (SD) 33.9 (14.5)
Range 18-71
Educational level
Vocational Qualification 8 (5.1%)

Secondary school diploma

High school diploma

Degree

Higher education (e.g., PhD or graduate school)
Economically independent

22 (14.0%)

68 (43.3%)

56 (35.7%)
3 (1.9%)

No
Yes
Type of relationship of the dyad

88 (56.1%)
69 (43.9%)

Unrelated Roommate
Spouse/Partner
Son/Daughter
Brother/Sister
Parent
Number of people in social network sites

18 (11.5%)
52 (33.1%)
19 (12.1%)
38 (24.2%)
30 (19.1%)

0-2

3-5

6-10

More than 10

Presence of the other dyad’s member in social network site

39 (24.8%)
105 (66.9%)
12 (7.6%)
1 (0.6%)

No
Yes

18 (11.5%)
139 (88.5%)

5.3.2 Design

In the first step, 45 items were created ex-novo reflecting the three components of empathy
defined by Zaki and Ochsner (2012, 2016), with 15 items for each component. Each item was then
reworded to account for the two versions of the questionnaire: a state version for vis-a-vis dyadic
interactions and a corresponding trait version. For each version, as this self-report measure aims at

detecting empathy in an interacting context, each item was created considering the perspectives of
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each member, i.e., each item had a Self-Other perspective and an Other-Self perspective. For
example, the state version of item 3 in the Other-Self perspective was worded “I felt that he/she
changed his/her mood according to mine”; in the Self-Other perspective it was worded “I felt that I
changed my mood according to his/her”. For the affective component of empathy, eight items
reflected “emotional contagion” and seven items reflected “experience sharing.” As emotional
contagion occurs more likely in interacting people, the eight items tapping such construct are included
only in the state version of the questionnaire, thus the trait version comprises 37 items.

In the second step, items were scrutinized by seven post-graduate students in Psychology,
serving as blind judges, for face validity. Namely, the judges were provided with the definition of the
empathy components and had to associate each item to the most resembling component. Item—
component association was 84%. Items that were not associated with the correct empathy component
were re-written. In the third step, 15 lay people read the items for content and sentence formulation
(e.g., unambiguous wording). After this last step, 11 out of 45 items were modified. A four-level

response scale was defined in order to avoid participants to answer central values.

5.3.3 Data Collection

The project was approved by the Ethical Committee for the Psychological Research of the
University of Padova (protocol #4222). All participants signed informed consent. As participants
needed to participate with a partner, recruited individuals asked the person who lived/had lived
together with their interest in the study participation. After both members of the dyad accepted to
participate, an online appointment with the experimenter was made. The experimental paradigm was
divided into two phases.

In the first phase, participants completed a sociodemographic form and the pool of empathy
items in the trait version. The second phase occurred about 7—-12 days after the first phase. In such

phase, participants met in the same room of their accommodation for a vis-a-vis interaction, while the
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experimenter connected online via the Zoom platform. After each participant individually received
instructions from the experimenter, the two members (member “A” and member “B”) of the dyad
were left alone to conversate freely on selected topics. The topics were negative and positive events
they experienced in their life independently from the other participant. Namely, the events selected
had not been experienced together with the other participant although the other participant could have
been aware of such events. In detail, A talks for a maximum of five minutes about their
negative/positive experiences, then B paraphrased what A had said for a maximum of two minutes.
A changed topic and B paraphrased. After the conversation, both members completed the pool of
empathy items in the state version. Then A and B exchanged roles and subsequentially filled out the
questionnaire a second time. For the purposes of the present exploratory study, only the first time

they filled the state version of the questionnaire was used for analyses.

5.3.4 Analytical Strategy

The questionnaire was analysed separately for each of the four conditions: Trait version—Self-
Other perspective, Trait version—Other-Self perspective, State version—Self-Other perspective, and
State version—Other-Self perspective. At the descriptive level, item response distributions and the
main descriptive statistics (i.e., mean, standard deviation, and skewness) were evaluated. Then,
following a cross-validation methodology, for each condition 50 subjects were randomly extracted
from the complete pool of subjects for 1000 times. On each of these permutations EFA was
performed, using the polychoric correlation matrix, since items were measured on an ordinal scale
(Rhemtulla et al., 2012) and Oblimin as the rotation criterion, which allows factors to be correlated.
For each condition, we considered a one- to four-factor solution. To identify the best fitting model
we first adopted a model comparison perspective based on the distribution of the Bayesian
information criterion (BIC), where lower values of BIC indicate a better fit (Raftery, 1995). and the

distribution of the cumulated variance explained by each model. Second, for each permutation we
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retained only items that demonstrated strong primary loadings (> .40) in no more than one factor and
very weak secondary loadings (< .20; [Comrey & Lee, 1992]). Third, for each condition, we
computed the frequency of the retained items. All analyses were carried out with R statistical software
version 4.1.2 (R Core Team, 2021). In particular, EFAs were performed using the PSYCH package

version 2.1.9 (Revelle, 2019).

5.4 Results

5.4.1 Trait version—Self-Other perspective

Item response distributions and the main descriptive statistics (i.e., mean, standard deviation, and
skewness) for each item are provided in Figure 5.1 and Table 5.1, respectively. Overall, they
showed a right-skewed distribution.

Figure 5.1. Frequency plot of the initial pool of items for the Trait version—Self-Other perspective
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Table 5.1. Descriptive statistics of the initial pool of items for the Trait version—Self-Other perspective

Item N Mean SD Min-Max
IEQ_T_SO_01 157 3.15 0.65 1-4
IEQ_T_SO_02 157 2.72 0.8 1-4
IEQ_T_SO_03 157 3.37 075 1-4
IEQ_T_SO_04 157 2.91 0.72 1-4
IEQ_T_SO_05 157 3.33 074 1-4
IEQ_T_SO_06 157 3.1 0.69 1-4
IEQ_T_SO_07 157 3.53 0.69 1-4
IEQ_T_SO_08 157 3.18 082 1-4
IEQ_T_SO_09 157 3.06 0.66 2-4
IEQ_T_SO_10 157 3.05 0.67 1-4
IEQ_T_SO_11 157 3.1 0.7 1-4
IEQ_T_SO_12 157 3.06 052 2-4
IEQ_T_SO_I3 157 3.06 0.73 1-4
IEQ_T_SO_14 157 3.1 0.61 2-4
IEQ_T_SO_15 157 3.1 0.6 1-4
IEQ_T_SO_16 157 3.42 0.61 2-4
IEQ_T_SO_17 157 3.11 072 1-4
IEQ_T_SO_18 157 3.09 0.61 1-4
IEQ_T_SO_19 157 3.2 071 1-4
IEQ_T_SO_20 157 2.97 0.69 1-4
IEQ_T_SO_21 157 3.02 0.69 1-4
IEQ_T_SO_22 157 3.26 077 1-4
IEQ_T_SO_23 157 35 0.67 1-4
IEQ_T_SO_24 157 3.15 0.86 1-4
IEQ_T_SO_25 157 3.21 0.7 1-4
IEQ_T_SO_26 157 3.36 0.67 1-4
IEQ_T_SO_27 157 3.39 0.81 1-4
IEQ_T_SO_28 157 3.46 0.67 1-4
IEQ_T_SO_29 157 3.33 0.66 1-4
IEQ_T_SO_30 157 2.93 078 1-4
IEQ_T_SO_31 157 33 0.68 1-4
IEQ_T_SO_32 157 3.36 074 1-4
IEQ_T_SO_33 157 3.06 0.79 1-4
IEQ_T_SO_34 157 3.52 0.65 1-4
IEQ_T_SO_35 157 3.27 072 1-4
IEQ_T_SO_36 157 3.32 078 1-4
IEQ_T_SO_37 157 3.65 0.64 1-4

Distributions of the BIC and the cumulative variance for each EFA model is reported in Figure

5.2
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Figure 5.2. Scatterplot of the BICs and the cumulative variance of the initial pool of items for the Trait version—Self-

Other perspective

Inspection of the BIC distribution of the four estimated EFA models and the respective

cumulative variance indicated that the three- and four-factor solutions were better than the one- and

two-factor solutions, but the four-factor solution was not better than the three-factor solution.

Therefore, consistently with the theoretical model (Zaki & Ochsner, 2012, 2016), we chose to retain

the three-factor solution as a starting point for item selection. We chose to retain only those items that

were present in at least the 75% of the permutations. Table 5.2 reports the frequency of all items.

Table 5.2. Frequency of the initial pool of items for the Trait version—Self-Other perspective after 1000 permutations

ltem Frequency ltem Frequency Frequency
IEQ_T_SO_01 789 IEQ_T_SO_13 830 IEQ_T_SO_25 844
IEQ_T_SO_02 716 IEQ_T_SO_14 759 IEQ_T_SO_26 818
IEQ_T_SO_03 727 IEQ_T_SO_15 776 IEQ_T_SO_27 704
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IEQ_T_SO_04
IEQ_T_SO_05
IEQ_T_SO_06
IEQ_T_SO_07
IEQ_T_SO_08
IEQ_T_SO_09
IEQ_T_SO_10
IEQ_T_SO_11
IEQ_T_SO_12

774
831
850
842
772
878
908
794
694

[EQ_T_SO_16
[EQ_T_SO_17
IEQ_T_SO_18
[EQ_T_SO_19
[EQ_T_SO_20
IEQ_T_SO_21
[EQ_T_SO_22
IEQ_T_SO_23
[EQ_T_SO_24

845
826
798
838
816
777
780
881
836
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IEQ_T_SO_28
IEQ_T_SO_29
IEQ_T_SO_30
IEQ_T_SO_31
IEQ_T_SO_32
[EQ_T_SO_33
IEQ_T_SO_34
IEQ_T_SO_35
IEQ_T_SO_36
IEQ_T_SO_37

869
921
727
914
824
778
851
829
791
817

Therefore, in the Trait version—Self-Other perspective condition items 2, 3, 12, 27 and 30 did

not fulfil this criterion.

In Appendix A3 there are the items of the Interpersonal Empathy Questionnaire that will be

used for the subsequent phase, in their Trait version—Self-Other perspective.

5.4.2 Trait version—Other-Self perspective

Item response distributions and the main descriptive statistics (i.e., mean, standard deviation,

and skewness) for each item are provided in Figure 5.3 and Table 5.3, respectively. Overall, they

showed a right-skewed distribution.

Figure 5.3. Frequency plot of the initial pool of items for the Trait version-Other-Self perspective
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Figure 5.3. Frequency plot of the initial pool of items for the Trait version-Other-Self perspective

Table 5.3. Descriptive statistics of the initial pool of items for the Trait version— Other-Self perspective

Item N Mean SD Min-Max
IEQ_T_OS_01 157 3.05 0.7 1-4
IEQ_T_OS_02 157 2.38 0.83 1-4
IEQ_T_0OS_03 157 3.1 0.86 1-4
IEQ_T_OS_04 157 2.79 082 1-4
IEQ_T_OS_05 157 3.29 0.78 1-4
IEQ_T_OS_06 157 2.96 0.81 1-4
IEQ_T_0S_07 157 3.37 0.82 1-4
IEQ_T_OS_08 157 3.13 0.83 1-4
IEQ_T_0OS_09 157 2.88 0.77 1-4
IEQ_T_OS_10 157 2.95 0.74 1-4
IEQ_T_OS_11 157 2.64 0.87 1-4
IEQ_T_OS_12 157 2.89 0.7 1-4
IEQ_T_OS_13 157 2.93 0.78 1-4
IEQ_T_OS_14 157 2.75 0.77 1-4
IEQ_T_OS_15 157 2.86 0.74 1-4
IEQ_T_OS_16 157 3.18 0.76 1-4
IEQ_T_OS_17 157 2.96 0.8 1-4
IEQ_T_OS_18 157 2.91 0.74 1-4
IEQ_T_OS_19 157 3.1 0.81 1-4
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IEQ_T_0S_20
IEQ_T_0S_21
IEQ_T_0S_22
IEQ_T_OS_23
IEQ_T_OS_24
IEQ_T_0S_25
IEQ_T_0S_26
IEQ_T_OS_27
IEQ_T_OS_28
IEQ_T_0S_29
IEQ_T_0S_30
IEQ_T_OS_31
IEQ_T_0S_32
IEQ_T_OS_33
IEQ_T_OS_34
[EQ_T_OS_35
IEQ_T_0S_36
IEQ_T_OS_37

157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157
157

2.94

2.8
3.36
3.48
3.25
3.09
3.12
3.63
3.37
3.21
3.07
3.06
3.23
2.98
3.55

3.02
3.73

0.76

0.8
0.78
0.76
0.82
0.79
0.81
0.69
0.63
0.75
0.81

0.8
0.81
0.84
0.75
0.75
0.81
0.56

1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4

1-4
1-4
1-4

1-4
1-4
1-4
1-4
1-4
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Distributions of the BIC and the cumulative variance for each EFA model is reported in Figure

54.
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T version - OS perspective
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Figure 5.4. Scatterplot of the BICs and the cumulative variance of the initial pool of items for the Trait version—

Other-Self perspective

Inspection of the BIC distribution of the four estimated EFA models and the respective
cumulative variance indicated that the three- and four-factor solutions were better than the one- and
two-factor solutions, but the four-factor solution was not better than the three-factor solution.
Therefore, consistently with the theoretical model (Zaki & Ochsner, 2012, 2016), we chose to retain
the three-factor solution as a starting point for item selection. We chose to retain only those items that
were present in at least the 75% of the permutations. Table 5.4 reports the frequency of all items.

Table 5.4. Frequency of the initial pool of items for the Trait version—Other-Self perspective after 1000 permutations

Item Frequency Item Frequency Item Frequency
IEQ_T_OS_01 833 IEQ_T_OS_13 868 IEQ_T_OS_25 863
IEQ_T_0S_02 363 IEQ_T_0OS_14 832 IEQ_T_0S_26 873
IEQ_T_0OS_03 852 IEQ_T_OS_15 884 IEQ_T_OS_27 822
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IEQ_T_OS_04 922 IEQ_T_OS_16 873 IEQ_T_OS_28 825
IEQ_T_OS_05 853 IEQ_T_OS_17 843 IEQ_T_OS_29 845
IEQ_T_OS_06 827 IEQ_T_OS_18 844 IEQ_T_OS_30 788
IEQ_T_OS_07 810 IEQ_T_OS_19 874 IEQ_T_OS_31 858
IEQ_T_OS_08 618 IEQ_T_OS_20 885 IEQ_T_OS_32 876
IEQ_T_OS_09 854 IEQ_T_OS_21 856 IEQ_T_0OS_33 772
IEQ_T_OS_10 908 IEQ_T_OS_22 856 IEQ_T_OS_34 793
IEQ_T_OS_11 799 IEQ_T_0OS_23 753 IEQ_T_OS_35 824
IEQ_T_OS_12 860 IEQ_T_OS_24 875 IEQ_T_OS_36 795

IEQ_T_OS_37 847

Therefore, in the Trait version—Other-Self perspective condition item 8 did not fulfil this
criterion.
In Appendix A3 there are the items of the Interpersonal Empathy Questionnaire that will be

used for the subsequent phase, in their Trait version—Other-Self perspective.

5.4.3 State version—Self-Other perspective
Item response distributions and the main descriptive statistics (i.e., mean, standard deviation,
and skewness) for each item are provided in Figure 5.5 and Table 5.5, respectively. Overall, they

showed a right-skewed distribution.
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Figure 5.5. Frequency plot of the initial pool of items for the State version—Self-Other perspective

Table 5.5. Descriptive statistics of the initial pool of items for the State version—Self-Other perspective

Item N Mean SD Min-Max
IEQ_S_SO_01 133 3.27 0.7 14
IEQ_S_SO_02 133 2.85 0.79 1-4
IEQ_S_SO_03 133 3.22 0.74 14
IEQ_S_SO_04 133 3.7 0.58 1-4
IEQ_S_SO_05 133 2.62 0.89 1-4
IEQ_S_SO_06 133 3.1 0.72 1-4
IEQ_S_SO_07 133 2.83 0.78 1-4
IEQ_S_SO_08 133 3.27 0.68 1-4
IEQ_S_SO_09 133 3.58 0.5 3-4
IEQ_S_SO_10 133 3.2 0.83 1-4
IEQ_S_SO_11 133 3.69 0.63 14
IEQ_S_SO_12 133 3.25 0.68 1-4
IEQ_S_SO_13 133 3.85 042 1-4
IEQ_S_SO_14 133 3.38 0.61 1-4
IEQ_S_SO_15 133 3.78 0.43 2-4
IEQ_S_SO_16 133 3.39 09 1-4
IEQ_S_SO_17 133 3.5 0.59 1-4
IEQ_S_SO_138 133 3.48 0.54 2-4
IEQ_S_SO_19 133 3.47 0.6 1-4
IEQ_S_SO_20 133 3.55 0.51 2-4
IEQ_S_SO_21 133 3.71 0.5 2-4
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Distributions of the BIC and the cumulative variance for each EFA model is reported in Figure

5.6.
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Figure 5.6. Scatterplot of the BICs and the cumulative variance of the initial pool of items for the State version—Self-

Other perspective

Inspection of the BIC distribution of the four estimated EFA models and the respective
cumulative variance indicated that the three- and four-factor solutions were better than the one- and
two-factor solutions, but the four-factor solution was not better than the three-factor solution.
Therefore, consistently with the theoretical model (Zaki & Ochsner, 2012, 2016), we chose to retain
the three-factor solution as a starting point for item selection. We chose to retain only those items that
were present in at least the 75% of the permutations. Table 5.6 reports the frequency of all items.

Table 5.6. Frequency of the initial pool of items for the State version—Self-Other perspective after 1000 permutations

Item Frequency Item Frequency Item Frequency
IEQ_S_SO_01 847 IEQ_S_SO_16 257 TIEQ_S_SO_31 810
[EQ_S_SO_02 816 I[EQ_S_SO_17 836 IEQ_S_SO_32 828
IEQ_S_SO_03 719 IEQ_S_SO_18 812 IEQ_S_SO_33 863
[EQ_S_SO_04 864 IEQ_S_SO_19 755 IEQ_S_SO_34 775
IEQ_S_SO_05 871 IEQ_S_SO_20 775 IEQ_S_SO_35 870
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IEQ_S_SO_06 428 IEQ_S_SO_21 791 IEQ_S_SO_36 856
IEQ_S_SO_07 896 IEQ_S_SO_22 815 IEQ_S_SO_37 808
IEQ_S_SO_08 907 IEQ_S_SO_23 837 IEQ_S_SO_38 846
IEQ_S_SO_09 793 IEQ_S_SO_24 830 IEQ_S_SO_39 820
IEQ_S_SO_10 654 IEQ_S_SO_25 744 IEQ_S_SO_40 840
IEQ_S_SO_11 721 IEQ_S_SO_26 776 IEQ_S_SO_41 851
IEQ_S_SO_12 775 IEQ_S_SO_27 759 IEQ_S_SO_42 760
IEQ_S_SO_13 777 IEQ_S_SO_28 811 IEQ_S_SO_43 865
IEQ_S_SO_14 758 IEQ_S_SO_29 860 IEQ_S_SO_44 493
IEQ_S_SO_15 827 IEQ_S_SO_30 726 IEQ_S_SO_45 820

Therefore, in the State version—Self-Other perspective condition items 3, 6, 10, 11, 16, 25, 30,
and 44 did not fulfil this criterion.
In Appendix A4 there are the items of the Interpersonal Empathy Questionnaire that will be

used for the subsequent phase, in their State version—Self-Other perspective.

5.4.4 State version—Other-Self perspective
Item response distributions and the main descriptive statistics (i.e., mean, standard deviation,
and skewness) for each item are provided in Figure 5.7 and Table 5.7, respectively. Overall, they

showed a right-skewed distribution.

127



IEQ_S_0S_01

IEQ_S_0S_10

IEQ_S_0S_19

Frequency
2

IEQ_S_0S_28

[EQ_S_0S_37

12

IEQ_S_08_02

IEQ_S_0S_11

IEQ_S_0S_20

40-
20-
0- — —_—

IEQ_S_0S_29

60~
40-
20-
0- —

[EQ_S_0S_38

60~
40~
20~
0- —= —] I
3 4 1 2 3 4

IEQ S 0S_03

IEQ_S_0S_12

IEQ_S_0S_21

Empirical Study 3: Creation of the IEQ

State version-OS perspective
IEQ S 0S8 04

IEQ_S_0S_13

IEQ_S_0S_22

IEQ_S_0S_05 IEQ_S_0S_06 IEQ_S_0S_07 IEQ_S_OS_08 IEQ_S_0S_09

50:
40-
28:_-ll _IlI _—I. __-I _II- _-I. _-I- __I. _II

IEQ_S_0S_14 IEQ_S_0S_15 IEQ_S_0sS_16 IEQ_S_0s_17 IEQ_S_0S_18

60~
% __mm ——mil _ =l _=H _ —mill il —+= —+

IEQ_S_0S_23 IEQ_S_0S_24 IEQ_S_0S_25 IEQ_S_OS_26 IEQ_S_0S_27

IEQ_S_0S_30

IEQ_S_0S_39

1

IEQ_S_0S_31

IEQ_S_0S_40

2 3 4 1 2 3 4 1 2 3 4 1 2 2 3 4 1 2 3 4 1 2

IEQ_S_0S_32 IEQ_S_0S_33 IEQ_S_0S 34 IEQ_S_0S_35 IEQ_S_0S_36
II _ll __I _II
IEQ_S_0S_41 IEQ_S_0S_42 IEQ_S_0S_43 [EQ_S_0S_44 IEQ_S_0S_45

a4 1 3 4

Category

Figure 5.7. Frequency plot of the initial pool of items for the State version—Other-Self perspective

Table 5.7. Descriptive statistics of the initial pool of items for the State version— Other-Self perspective

Item N Mean SD Min-Max
IEQ_S_0S_01 137 3.25 076 14
IEQ_S_0S_02 137 2.86 088 14
IEQ_S_0S_03 137 3.09 071 14
IEQ_S_0S_04 137 3.51 079 14
IEQ_S_0S_05 137 275 085 14
IEQ_S_0S_06 137 3.07 075 14
[EQ_S_0S_07 137 2.88 077 14
IEQ_S_0S_08 137 3.26 0.62 14
IEQ_S_0S_09 137 3.47 0.57 24
IEQ_S_0S_10 137 3.17 073 14
IEQ_S_OS_11 137 3.58 085 14
IEQ_S_OS_12 137 3.11 073 14
IEQ_S_OS_13 137 3.77 0.52 24
IEQ_S_OS_14 137 3.39 062 14
IEQ_S_OS_15 137 3.82 044 2-4
IEQ_S_0S_16 137 3.19 ror 14
IEQ_S_OS_17 137 3.47 0.56 24
IEQ_S_OS_18 137 3.47 0.54 2-4
IEQ_S_OS_19 137 3.42 0.57 24
IEQ_S_0S_20 137 3.49 0.54 2-4
IEQ_S_0S_21 137 3.72 0.52 24
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Distributions of the BIC and the cumulative variance for each EFA model is reported in Figure

5.8.
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Figure 5.8. Scatterplot of the BICs and the cumulative variance of the initial pool of items for the State version-Other-

Self perspective

Inspection of the BIC distribution of the four estimated EFA models and the respective
cumulative variance indicated that the three- and four-factor solutions were better than the one- and
two-factor solutions, but the four-factor solution was not better than the three-factor solution.
Therefore, consistently with the theoretical model (Zaki & Ochsner, 2012, 2016), we chose to retain
the three-factor solution as a starting point for item selection. We chose to retain only those items that
were present in at least the 75% of the permutations. Table 5.8 reports the frequency of all items.

Table 5.8. Frequency of the initial pool of items for the State version—Other-Self perspective after 1000 permutations

Item Frequency Item Frequency Item Frequency
IEQ_S_OS_01 733 IEQ_S_OS_16 329 IEQ_S_OS_31 751
IEQ_S_OS_02 958 IEQ_S_OS_17 821 IEQ_S_0OS_32 878
IEQ_S_0OS_03 928 IEQ_S_OS_18 810 IEQ_S_0S_33 824
IEQ_S_OS_04 646 IEQ_S_OS_19 843 IEQ_S_OS_34 869
IEQ_S_0OS_05 926 IEQ_S_0S_20 849 IEQ_S_0OS_35 811
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IEQ_S_0OS_06 828 IEQ_S_0S_21 811 IEQ_S_0OS_36 845
IEQ_S_0OS_07 937 IEQ_S_0OS_22 866 IEQ_S_0OS_37 802
IEQ_S_0OS_08 826 IEQ_S_0S_23 847 IEQ_S_0OS_38 773
IEQ_S_0OS_09 803 IEQ_S_0OS_24 910 IEQ_S_0OS_39 860
IEQ_S_0OS_10 822 IEQ_S_0S_25 778 IEQ_S_0OS_40 890
IEQ_S_OS_11 546 IEQ_S_0OS_26 840 IEQ_S_OS_41 839
IEQ_S_0OS_12 771 IEQ_S_0OS_27 828 IEQ_S_0OS_42 625
IEQ_S_0S_13 794 IEQ_S_0S_28 830 IEQ_S_0S_43 843
IEQ_S_OS_14 690 IEQ_S_OS_29 871 IEQ_S_OS_44 585
IEQ_S_OS_15 792 IEQ_S_0S_30 820 IEQ_S_0S_45 752

Therefore, in the State version—Other-Self perspective condition items 1, 4, 11, 14, 16, 44, and
44 did not fulfil this criterion.
In Appendix A4 there are the items of the Interpersonal Empathy Questionnaire that will be

used for the subsequent phase, in their State version—Other-Self perspective.

5.5 Conclusions

In the subsequent step of Chapter Five, we are confirming the three-factor solution of the
Interpersonal Empathy Questionnaire in a different sample. Moreover, as the items of the
questionnaire are finally selected and confirmed, we are starting to collect the EDA signal of the
interacting dyad and we hypothesize that items of affective empathy dimension would be more

correlated to EDA signals than items of cognitive or prosocial empathy dimensions.
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6 Chapter Six: STUDY ON PSYCHODYNAMIC INTERVENTION RATING SCALE
AND PHYSIOLOGICAL SYNCHRONIZATION: AN EMPIRICAL STUDY ON
MICROPROCESS IN PSYCHOTHERAPIES
6.1 Hypothesis

Chapter Six involved the investigation of several psychotherapies to which a text analysis tool,
the Psychodynamic Intervention Rating Scale (PIRS; Cooper et al., 2002), had been applied. During
the sessions, therapists and patients had their EDA signals collected. Chapter Six is also divided into
two phases. In Phase 6A, 17 single sessions of different cognitive-behavioural therapies by the same
therapist were investigated in a cross-sectional design. In Phase 6B a whole therapy of 16 sessions of
short psychodynamic type, was investigated.

The first hypothesis of this study concerns the presence of a greater PS in patient-therapist
dyads in correspondence with therapeutic interventions coded as Associations (Ass) within the PIRS
scale (Cooper et al., 2002). In this category are included interventions in which the therapist reflects
on what the patient has previously said, without being interpretative, or interventions that contain
general statements of facts, opinions, or even answers to questions, explanations and references to
people or events without directly linking them to the patient; under this label are also included
interventions of self-disclosure by the therapist. Precisely because of the wide range of different
elements that fall, according to the PIRS classification, within the Associations category, we have
chosen to separate therapist's self-disclosure interventions from the rest of the interventions, dividing
Associations into two subcategories, which we have indicated as Ass1 (for self-disclosures) and Ass2
(for interventions that concern answers, explanations and considerations of the clinician not directly
related to the patient).

Taking back what the patient has said, answering their questions, providing explanations and
making comments about the patient’s people or events can convey support, mirroring or empathic

validation; in line with this, the study by Despland et al. (2001), in which a summary scale of the
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interventions of the PIRS (Cooper et al., 2002) was constructed, shows that the interventions globally
coded as Associations are considered the most supportive of all PIRS interventions within a
supportive-expressive continuum.

For this reason, we have included Associations in the research hypotheses, assuming that there
is greater PS in the dyad when these therapist interventions occur, but wishing to distinguish the
specific impact of self-disclosure (Assl) from interventions that convey support, mirroring or
empathic validation (Ass2).

Moreover, we hypothesize to find high physiological synchronization between the members of
the therapeutic dyad in correspondence with the interventions called in the PIRS as Reflections (R),
i.e., those observations by the therapist whose aim is to make explicit the patient's inner experience,
and which often concern the expression of affects. We believe that such interventions convey empathy
in terms of mirroring and empathic validation. This hypothesis is in continuity with the studies that
support the presence of a somatic substrate of empathic processes, such as the ability to assume the
perspective of others, mirroring and empathic resonance, whose neural basis resides in the mirror
neuron system (e.g., Gallese, 2007; Rizzolatti & Craighero, 2004). Further confirmation in the
literature in support of this hypothesis, concerns some results of a study by Kleinbub et al. (2020),
which shows a greater synchronization in the therapeutic dyad in correspondence with the
interventions of empathic validation (TASc; Talia et al., 2020), in which the therapist recognizes and
validates the subjective experience of the patient by returning understanding.

In summary, the hypotheses of the present study are:

e Hypothesis 1: we hypothesize to find high physiological synchronization between patient and
therapist at interventions coded as Associations in the subcategory named Ass2.
e Hypothesis 2: it is hypothesized to find high physiological synchronization between patient

and therapist in correspondence of interventions coded as Reflections.

133



Empirical Study 4: PIRS and PS in Different Therapeutic Approaches

6.2 Rationale

An interesting study by Koole and Tschacher (2016) analysed the nature of the therapeutic
alliance that is created between therapist and patient during psychotherapy, as well as the elements
that contribute to it. During the session, non-verbal language (prosody, head movements, body
movements, etc.) tends to synchronise and attunement is also created between the mind of the
therapist and that of the patient. In other words, the therapeutic session becomes the place where two
othernesses attune their beings, expressing themselves through verbal and meta-verbal language, with
their thoughts and with the physiology of their bodies: patient and therapist can literally put
themselves in each other’s shoes. According to the authors, interpersonal synchrony has many
premises as a basic mechanism of social psychology that can help us understand how psychotherapy
works (Koole et al., 2020).

As mentioned in the Introduction, PS affects us from the moment we are born. The
physiological activities of human babies are intertwined with those of their caregivers (Beebe &
Lachmann, 2002) and mother-child synchronisation affects multiple functions, such as self-regulation
(Ham & Tronick, 2009; Van Puyvelde et al., 2015), attachment development (Jaffe et al., 2001) and
presymbolic representations of children (Beebe & Lachmann, 2002). In infancy, in fact, this
synchronicity teaches the child not only to regulate pleasant emotional states, but also to avoid
experiencing the feeling of abandonment when experiencing negative emotions, as if being
synchronised with the mother were an invisible secure bond (Siegel, 2001).

Furthermore, Waters et al. (2014) in their study they suggested that mother-child dyads can
influence each other’s physiological reactivity and that a mother’s stress is “incorporated” by the
child at the time of reunion. Thus, children seem to “capture” their mothers’ physiological stress
reactivity through interaction alone, even in the absence of direct exposure to the stressor. Mother-
child bonding studies have also shown that the caregiver also tends to anticipate the child’s

physiological activity in order to guide and regulate it (Feldman et al., 2011; Manini et al., 2013).
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This form of physiological leadership can be observed in a variety of social contexts, and scientific
findings seem to suggest that the one leading the PS often plays a role of authority, care and
protection.

In general, secure attachment is thought to be associated with mutual and harmonious
adaptation (Haft & Slade, 1989) and since the patient-therapist relationship has often been considered
as an attachment relationship (Bowlby, 1988; Mallinckrodt, 2010), the study of the therapeutic
context seems particularly useful to investigate the relationship between attachment in adults and PS
(Palmieri et al., 2018).

In the study by Palmieri et al. (2018), it emerged, in fact, that psychotherapists subjected to a
secure attachment prime tend to assume the role of “physiological guidance” typical of the mother-
child dyad. These promising results are confirmed by the theoretical model of Beebe and Lachmann
(2002), according to which the therapist acts as a “regulator” of the patient’s psychophysiology. This
aspect refers to the reciprocal regulation of the mother-child dyad, which is fundamental in the
construction of internal objects, the self, and the attachment system. As the child grows up,
synchronisation expands to the peer group, playmates, sports, etc. (we refer the interested reader to
the following reviews: Butler & Randall, 2013; Delaherche et al., 2012; Palumbo et al., 2017;
Timmons et al., 2015).

Field (2012), for example, highlighted the regulatory capacity of intimate relationships. The
relationship can modulate arousal levels and mitigate stress. Diamond et al. (2008) also confirmed
that daily proximity to attachment figures has regulatory effects on affect and physiology; put
differently, partners regulate each other’s psychological and physiological states. On the other hand,
PS phenomena have been associated with several psychosocial constructs, including emotional
support (Hove & Risen, 2009), stress contagion (Waters et al., 2014), attachment security (Palmieri

et al., 2018), marital conflict (Levenson & Gottman, 1983), emotional co-regulation (Field, 2012;
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Sbarra & Hazan, 2008), prosociality (Cirelli et al., 2014), and most importantly, empathy (Adler,
2002; Marci et al., 2007; Marci & Orr, 20006).

Physiological signals arise from several components of the nervous system, which is divided
into the central nervous system (comprising the brain and spinal cord) and the peripheral nervous
system, which in turn gives rise to the autonomic nervous system (controlling the internal organs and
glands) and the somatic nervous system (connected to the sense organs and voluntary muscles). From
a functional point of view, the main difference is that the central nervous system oversees the main
functions of control and data processing, whereas the peripheral nervous system is responsible for
managing the transmission of sensory/motor data from the periphery to the central nervous system
and vice versa.

Peripheral physiological processes are governed by the autonomic nervous system, so-called
because it is outside human awareness and will. It consists of the sympathetic nervous system and the
parasympathetic nervous system. The sympathetic system (also known as the orthosympathetic) is
associated with physiological activation, active defence, emergency, mobilisation, and the attack-
escape response; the parasympathetic system, on the other hand, with conservation, rest, digestion,
but also with passive and conservative defence and freezing.

Synchronisation of the central nervous system is observed through the use of EEG and fMRI
and is called hyperscanning. However, this type of measurement is often invasive and expensive. On
the other hand, the most promising research attempts have focused on peripheral measurements as
they offer greater flexibility in signal acquisition.

Various techniques are used to measure the complex interaction among the autonomic nervous
system. For example, to measure the PS of cardiovascular activity we use the Heart Rate Variability
(HRV) from which we extract the high-frequency band (0.15-0.4 Hz) that corresponds to the
Respiratory Sinus Arrhythmia, i.e., the proportion of HRV that develops in synchrony with the

respiratory thythm. Respiratory Sinus Arrhythmia is a pure parasympathetic cardiac index. EDA is a
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property of the human body that causes continuous changes in the electrical characteristics of the
skin. Historically, EDA has also been known as skin conductance (SC), galvanic skin response
(GSR), electrodermal response (EDR), psychogalvanic reflex (PGR), skin conductance response
(SCR), sympathetic skin response (SSR) and skin conductance level (SCL). EDA refers to the
electrical properties of the skin. It is an indicator of how the skin changes electrically as a function of
changes in sweat in the sweat ducts.

Such an approach is justified by the existence of a distributed system that connects the central
nervous system and the autonomic nervous system in a bidirectional manner: the Central Autonomic
Network (CAN; Benarroch, 1993; Thayer & Lane, 2000). The CAN is a system that communicates
reciprocally and continuously: it receives afferent information and controls autonomic responses. The
connection between the central and peripheral nervous systems will be better delineated in the study
of Chapter Eight.

EDA recording is relatively simple and has been vastly investigated since the 1850s and now
is considered an informative technique of the psychotherapeutic process (Karvonen et al., 2016). It is
a biomarker for exclusively sympathetic nervous system arousal (J. T. Cacioppo et al., 2016),
measured on the surface of palms or feet. Those areas are particularly rich in sympathetically
innervated sweat glands (Christopoulos et al., 2019). The basic mechanism of this research tool lies
in recording changes in sweating by means of two electrodes, that transmit small voltage. This current
flow provides a measure of EDA. Increased EDA has been related to activation in certain brain areas,
in particular, in the right orbitofrontal cortex, right anterior insula, left lingual gyrus, right fusiform
gyrus, and left cerebellum (Critchley et al., 2000). EDA measure proved its utility in demonstrating
physiological synchronization in different contexts: positive affect (I. Ekman et al., 2012), prosocial
behaviour (Kaplan et al., 1963), empathy (Guastello et al., 2006), mother-infant interactions (Ham &

Tronick, 2009), team performance (Henning et al., 2001; Jarveld et al., 2013), interactions within a
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couple (Chatel-Goldman et al., 2014; Liu et al., 2016), psychotherapeutic settings (Marci et al., 2007,
Marci & Orr, 2006; Messina et al., 2013).

Comparing measures of electrodermal and cardiovascular activity, some researchers emphasize
higher sensitivity of EDA to emotionally arousing stimuli (Buck & Buck, 1976), behavioural
inhibition and defensive strategies (Karvonen et al., 2016). Also, EDA has been considered to be
better in detecting small changes in low levels of anxiety, while heart rate is suitable in cases of higher
levels of anxiety (Boucsein, 2012). EDA is also to a greater extent artefact-free in naturalistic settings,
heart rate depends more on movement and muscular tension (Karvonen et al., 2016). Therefore, it
should not be surprising the choice of EDA measure applied in our study on patient-therapist
interaction.

A significant correlation between EDA physiological synchronization and certain aspects of
psychotherapy has been established. Marci et al.’s (2007) findings demonstrated an association
between patterns of EDA synchronization and perceived empathy, which were later partially
replicated also in other studies (Kleinbub et al., 2019; Messina et al., 2013). The similarity in EDA
signals resulted in higher levels of therapist empathy evaluated by the patient. In addition, therapist
and patient demonstrated more solidarity and positive affect in moments of high physiological
synchronization (Marci et al., 2007), which might be an indicator of a stronger therapeutic alliance.

Messina et al. (2013) followed a similar hypothesis. The study used a sample of 39 dyads,
consisting of a “listener” and a “pseudo-patient” (volunteers with no history of neurological or
psychiatric problems who were asked to fill the role of patients). The role of the “listener” could be
played by a psychotherapist, a psychologist, or a non-therapist (i.e., a person with a degree not related
to psychology or human sciences). Each pseudo-patient had to tell a personal problem while the EDA
of both members of the dyad was recorded. Empathy was evaluated from three points of view: that
of the pseudo-patient, that of the listeners’ themselves and that of an external observer of video-

recorded sessions. In line with previous findings, physiological synchronization has been identified
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as the somatic basis of empathy. Furthermore, the authors underlined the importance and usefulness
of psychotherapeutic training, since there has been found higher levels of synchronization and
perceived empathy in a couple with a psychotherapist. Psychologists, on the other hand, scored
similar to those of non-therapists, both in terms of synchronization and in terms of the empathy
perceived by the pseudo-patient. Kleinbub et al. (2019) in a single-case study introduced Principal
Component Analysis applied on simultaneous EDA and HRV signals. Analysis of data demonstrated
the presence of two components: a shared component (related to both the therapist and the patient)
and two single components (one related only to the clinician and the other to the patient). This shared
component was found to be predictive of the psychotherapeutic outcome and, according to the
authors, could refer to some specific aspects of empathy.

Some notes should be made on the methodological characteristics of data analyses. Most of the
studies have focused on the macroprocess, thus arriving at the extraction of a single value that
summarizes the total synchronization of an entire session. However, other methods of investigation
are possible: for example, research on the microprocesses in this area of application is concerned with
observing the variation in synchronization from moment to moment. In the literature, physiological
synchronization on the microprocess level has often been combined with transcript analysis tools or
evaluations made by an external observer, to analyse specific constructs such as types of therapist
intervention or ruptures and repairs. Finally, mixed approaches combine both the micro- and the
macro-process research, focusing on how the moment-by-moment characteristics of synchronization
vary during an entire session (Kleinbub, Talia, et al., 2020). One of the transcript analysis tools that
best evaluates therapeutic interventions characterised by empathic features is the PIRS (Cooper et al.,
2002). PIRS codes interventions on a supportive-expressive continuum (Despland et al., 2001) with
supportive interventions characterised by more therapist’s empathy than expressive interventions

(Olarte et al., 2020).
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In conclusion, interpersonal psychophysiology, especially when measured via EDA, appears to
be an informative technique of the psychotherapeutic process. In the present study, therefore, EDA
will be used to detect the physiological activation of the patient and the therapist moment by moment,

and will be combined with a transcript analysis tool.

6.3 Instruments
6.3.1 Psychodynamic Intervention Rating Scale

PIRS was developed by Cooper and Bond (2002). Despite its psychodynamic setting, the PIRS
can be used in most psychotherapies (Cooper et al., 2002) and aims to analyse, moment by moment,
the therapeutic interventions in psychotherapy.

It has its roots in Orlinsky and Howard’s (Orlinsky, 2009; Orlinsky & Howard, 1987) Generic
Model of Psychotherapy. Interest in this conceptual model stems from the fact that it offers a
comprehensive framework in which the various clinical theories of psychotherapy can be
systematically compared and combined, with the ability to serve as an integrative bridge between
different theories of clinical practice. The generic model does not represent a true “theory of clinical
practice” per se; instead, it could be described as a meta-theory based on research in psychotherapy.
One of the strengths of the generic model of psychotherapy on which PIRS rests is that it is broad
enough to allow empirical investigation of the general principles of therapeutic efficacy common to
all psychotherapies, but also specific enough to be relevant to the everyday interactions of clinical
practice (Kolden, 1991).

The PIRS is a transcript-based tool that is used to identify the therapist’s technical intervention
at each conversational turn based on the presence/absence of each item (Cooper et al., 2002). The
items are mutually exclusive. Interventions are coded in two different scales: The Interpretative
Interventions (two items) and the Supportive Interventions scales (seven items). Interventions are

coded into nine categories: Interpretive Interventions (Defense interpretation [D], Transference
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interpretation [T]), Supportive Interventions (Question [Q], Clarification [CL], Association [Ass],
Reflection [R], Supportive strategy [SS]), or Interventions about the therapeutic frame (Work-
enhancing statement [WES], Contractual arrangement [CA]). The choice to use this instrument was
motivated by this ability to differentiate the type of interventions. It has, moreover, demonstrated
moderate reliability and construct validity (Milbrath et al., 1999), as well as good inter-rater reliability
(Colli & Lingiardi, 2009), finding considerable support in the literature for microprocess analysis
(e.g., Banon et al., 2013; Di Riso et al., 2011; Hersoug et al., 2003; Locati et al., 2019; Stigler et al.,
2007).
In a study by Despland et al. (2001) the summary scale of PIRS interventions called Expressive-
Supportive Intervention Level (ESIL) showed that interventions globally coded as Associations were
considered the most supportive of all PIRS interventions within a supportive-expressive continuum.
The study by Banon et al. (2013) also placed the PIRS Associations and Reflections categories among
the most supportive interventions on the scale on a supportive-expressive continuum. Codings such
as Defense or Transference interpretations, Question, Clarification, or Supportive strategy are placed
at the expressive end of the supportive-expressive continuum (Banon et al., 2013; Despland et al.,
2001).
6.3.2 Electrodermal Activity

PS was measured through the activation of EDA, an index of pure activity of the sympathetic
nervous system, sensitive to emotional and empathic responsiveness. Furthermore, EDA has also
been used in most previous studies focusing on PS in psychological interventions, thus making our
data comparable with the evidence provided in the literature, at least at a theoretical level (Kleinbub,
2017).

BIOPAC wireless acquisition device has been used to register EDA signals. Classical
guidelines were followed regarding the application of wireless amplifiers and disposable electrodes,

prepared with electrolyte gel on the distal phalanx of the index and middle fingers of the non-
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dominant hand (J. T. Cacioppo et al., 2016). The signal was collected at 1000 Hz and was filtered
with a 1 Hz low-pass filter to remove electrical noise and motion artefacts. The EDA signals were
then graphically analysed for remaining artefacts, and the damaged parts of the signal were adjusted
(where appropriate) or replaced with sequences of 0s, to remove them without altering the temporal
structure of the signal. This strategy was chosen to preserve the synchrony between the tracks of the
two subjects. Finally, all data was resampled to 10 HZ before proceeding with further analysis.
Primarily to perform the analysis of data, video recordings of each session were screened for the
presence of any frequent or repetitive external stimuli that could have compromised the quality of the

collected signals.

6.4 Data analysis

PIRS categories allow limiting the temporal windows within which to calculate the levels of PS
in the patient-therapist dyad. Using video recordings, it was possible to obtain the minutes for each
individual session, defining the exact start and end times of each intervention of the therapist and
each response of the patient, coded according to PIRS. Speaking turns lasting less than 5 seconds
were excluded from the analysis. Therefore, only those verbal turns, that lasted 5 seconds and more,
have been considered. The median value of PS was then calculated for each time-window obtained
in this way. The median distributions of these PS levels within the therapist’s interventions and
patient’s responses were graphically analysed using boxplots. Furthermore, assuming as a null
hypothesis (Ho) an assumption that synchronization, found to be associated with a specific type of
PIRS coding, was due to chance, the analysis of the permutations for the investigated categories was
carried out. For this purpose, 10,000 random time-window extractions were then performed,
equivalent in number and duration to the real time-windows of the tested PIRS categories. Knowing
the distribution of the median PS of the random time-windows and the position of the median PS

corresponding to real time-windows, it was possible to calculate the p value to test Hy in relation to
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each of the PIRS categories. The effect size was estimated for each of these extractions using the
Cohen d index (Cohen, 1988), comparing the expected value of the medians in the real epochs with
the random ones. Thus, the 10,000 obtained d values were used as an estimate of the true distribution
of the effect-sizes, for which the expected effect-size (average) and 95% credibility intervals (CI)
were calculated using Highest Density Intervals (HDI; Kruschke, 2015). Analyses were performed
with R statistical software, version 4.1.2 (R Core Team, 2021). To compute PS the algorithm AMICo

was used (Kleinbub, 2019). Finally, the Pearson correlation for each coding is calculated.
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6.5 Phase 6A: A cognitive-behavioural approach
6.5.1 Methods

Twenty-three patients were involved in this study, including 9 women and 14 men and a 51-
year-old psychologist-psychotherapist (MB) with Cognitive-Behavioural orientation. All participants
in the research were of Italian nationality. However, 6 patients were excluded from the original
sample due to the deterioration of their physiological signal related to EDA and this prevented the
use of their data in the present research. Therefore, the final sample consists of 17 patients, 6 females
and 11 males, with a mean age of 37.8 years. Table 6A.1 provides further information from the
patients regarding gender, age, entry diagnosis (if any) and medication intake (if any).

The therapist was selected based on the interest and willingness shown in participating in the
research. The MB patients involved in the study were chosen on the basis of certain inclusion criteria,
verified by the therapist himself. The inclusion criteria of the patients were as follows:

e Interest and motivation showed in participating in the study;
e Absence of psychiatric disorders of the psychotic spectrum;
e Absence of antipsychotic medication.

Table 6A.1. Demographic and clinical characteristics of the patients.

Patient Gender Age Admission Pharmacological

Acronym diagnosis therapy

VP F 31 Bipolar disorder ~ Yes

AS M 64 Bipolar disorder ~ No

PI M - generalised -
anxiety disorder

MN M 48 - No

TSA M 31 Substance No
dependence

AL M 32 Narcissistic No
disorder

FC F - Social phobia No

SB M - Panic disorder -

SA M 21 - Yes

CC M - Complex trauma  Yes

PS F - Depressive -
disorder

v F 33 Complex trauma  Yes

FF F 36 Gender dysphoria No
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SF F - Postpartum No
depressive
episode

AB M 32 Borderline No
personality
disorder

GB M - Dependent Yes
personality
disorder

GFG M 50 Dependent Yes
personality
disorder

One psychotherapy session of approximately 60 minutes duration was videotaped for each
patient involved in the study. During the clinical encounters between the patient-therapist dyads, the
physiological signal of EDA was detected simultaneously and continuously in both therapist and
patient. The sessions took place in the therapist's private office and each time preliminary steps were
carried out: both members of the dyad washed their hands carefully to ensure the suitability of the
detected signal. Then, two electrodes for EDA detection were placed on the non-dominant hand of
each participant and finally, for a period of about 3 minutes, a signal baseline was recorded to check
the correct adherence of the electrodes to the participants’ hand and the adequacy of the signal. After
this period, the measurement of the physiological signal began, and the experimenters setting up the
materials for videotaping and for measuring the physiological signals left the room to allow an
atmosphere of intimacy and confidentiality to develop and avoid influencing the ongoing clinical
process. All participants had signed consent for both the physiological measurements and the audio
and video recordings of the sessions. At the end of the sessions, patients were also given self-report
questionnaires to obtain information on the psychological distress of the patients in relation to the
treatment and on the empathic understanding by the therapist.

After the data collection phase, the audio recordings of the sessions were transcribed verbatim
by trained psychology students. For the transcription, the rules defined by Poland (2002) were

followed and a cross-check was carried out to verify the correspondence of the transcriptions made
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to the verbal exchanges that took place during the sessions. For the analysis of the therapeutic
interventions, the PIRS (Cooper et al., 2002) was used.

When analysing the transcripts of these sessions, two expert raters coded each session
independently and then compared notes to discuss any disagreements and eliminate them if present.
Once the coding of the transcripts of the 17 psychotherapy sessions was completed, the minutes of
each analysed session were created: for each intervention of the therapist present in each of the
sessions, the minutes and seconds of the beginning and end of the intervention were recorded, also
transcribing the coding chosen for the intervention itself. To do this, video recordings of the sessions

WEre necessary.

6.5.2 Results
Table 6A.2 shows the total frequency of PIRS coding in the total number of sessions examined.

Table 6A.2. Frequency of each PIRS coding category in the total number of sessions analysed.

Categories  Assl  Ass2  CA CL D3I NC Q SS WES A R DI D4 Total

Frequency 44 279 36 301 1 66 130 357 83 6 24 15 1 1343
Percentage 3 21 3 22 0 5 10 27 6 0 2 1 0 100
(%)

The percentage doesn’t sum to 100% due to rounding errors.

The boxplot in Figure 6A.1 shows the main results found regarding the presence of PS in
therapeutic interventions coded through the PIRS (Cooper et al., 2002). In the boxplot, while the x-
axis indicates the coding categories of the PIRS, the y-axis concerns the level of PS between the
members of the dyads. The grey line running horizontally across the graph refers to the median
synchronisation in the remaining category (concerning the degree of synchronisation at times when
there are no interventions by the therapist or when these last less than 4 seconds) used here as a cut-
off. Therefore, the median synchronisation of the remaining (r = .46) category was compared with

the median synchronisation of each intervention category.
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Synchrony in PIRS levels
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Figure 6A.1. Dyadic synchronisation for each PIRS category

Hypothesis 1, in which it was supposed to find a high synchronisation in correspondence of
those interventions in the Associations category including the therapist's comments on people or
events, answers, explanations and reflections on what was said by the patient, was fully confirmed;
in fact, as shown by the graph in Figure 6A.1, the high median synchronisation in correspondence of
the Ass2 category, was confirmed and turned out to be significant as p =0.02, as shown by the

histogram in Figure 6A.2.
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Figure 6A.2. Significance of synchronisation at interventions named as Ass2, in the PIRS Associations category

In hypothesis 2, high dyadic synchronisation was assumed to be present at interventions coded as
Reflections, concerning therapist's reflections that make explicit the patient's emotional experience. As
shown in the boxplot in Figure 6A.1, the median synchronisation for the Reflections category was found
to be above the cut-off line, however, the permutation test revealed the non-significance of
synchronisation, as p = 0.47, as shown by the histogram in Figure 6A.3. Therefore, the second hypothesis

is not fully confirmed.
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Figure 6A.3. Significance of synchronisation at interventions coded as Reflections according to the PIRS scale

Table 6A.3 shows all the correlations and the p values of each PIRS category.

Table 6A.3. Correlations and the p values of each PIRS category.

Coding  Pearsonr _ p value

ASS1 .57 24
ASS2 .56 02%
CA 33 63
CL 44 87
D1 50 62
NC 55 92
Q 44 48
R 57 47
SS 48 51
WES 52 31

* Indicates significance < .05
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6.6 Phase 6B: A psychodynamic approach
6.6.1 Methods

This research is a single-case study of brief psychodynamic therapy. The patient is a 25-year-
old female student and the psychotherapist is a man in his forties, both of Italian nationality. The
therapist was selected taking into consideration his willingness to participate in this study. The patient
was chosen considering the following inclusion criteria:

e willingness to participate in the research;

e the high functioning level of neurotic or borderline personality organization;

e absence of pharmacological treatment, which would influence the physiological
results;

e absence of psychiatric disorders, both in the past and at the time of the therapy.

The patient was chosen from among the therapist’s group of new patients, so it was the therapist
himself who verified the presence of inclusion criteria among his new patients. Psychotherapy
consisted of 16 sessions in total, each session lasting around 45—50 minutes, and has been conducted
in the therapist’s private office. Each session was video recorded. Primarily to data collection and
analyses, approval of the Ethical Committee for Psychological Research of the University of Padova
has been obtained (protocol number 1787). Written informed participation consent was obtained from
the therapist and the patient, including consent for video recording and measuring EDA.

The clinical case of our patient Debora (fictitious name) can be summarized as follows: she is
a 25-year-old girl, who appears to be calm, independent and responsible. She reports discomfort due
to relationship problems and difficulty in regulating emotions. During the therapy, traits of
dependence and compliancy emerge, especially towards the most important male figures of her life:
the father and the boyfriend. These tendencies involve difficulty in self-affirming and expressing her
own needs, governing her decisions on their base, with a strong propensity to satisfy the perceived
desires and needs of others. She is poorly inclined to express her own ideas if they are contrary to
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those of the other and prefers to avoid conflict. Similar to what she tells about her private life, even
during sessions she almost always tends to accept, confirm and nod to the therapist’s interventions.
A central point of the therapeutic work, therefore, focused on these aspects, which could be connected
to the abandoned nuclei in her personal history. During the course of the therapy, she seems to benefit
from the emotional containment and moral support of the therapist, being able to better recognize her
own experiences and desires. A positive element is constituted by ending up the relationships with
her boyfriend, which were rather negative and unsatisfactory. This protective choice for her own sake
could be read as an indication of the emerging possibility to claim more personal space. Debora shows
a good introspective ability and a firm examination of reality, she seems to have resources that allow
her to express herself progressively in a freer way. Furthermore, her constant willingness to
collaborate, to let the therapist intervene and to address her internal states, played an important role
in successful therapeutic outcomes. Thus, during terminal sessions, the patient claims to feel changes
in her life and behaviour that she considers positive. She expresses satisfaction with the results

achieved during the therapeutic process and expresses the desire to continue the therapy.

6.6.2 Results
Table 6B.1 shows the total frequency of PIRS coding in the total number of sessions examined.

Table 6B.1. Frequency of each PIRS coding category in the total number of sessions analysed

Categories  Assl  Ass2 CA CL D Q SS WES A R Total

Frequency 6 54 0 100 41 48 85 22 0 42 398
Percentage 0 13 0 26 9 12 22 5 0 9 100
(%)

The percentage doesn’t sum to 100% due to rounding errors.

The boxplot in Figure 6B.1 shows the amount of PS in each PIRS category (Cooper et al.,
2002). For an explanation of the boxplot, please refer to section 6.5.2 Results. The median
synchronisation of the remaining category (r = .65) was compared with the median synchronisation

of each intervention category.
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Figure 6B.1. Dyadic synchronisation for each PIRS category

Hypothesis 1, in which it was supposed to find a high synchronisation in correspondence of
those interventions in the Associations category including the therapist’s comments on people or
events, answers, explanations and reflections on what was said by the patient, was not confirmed (p

= (.83), as shown by the histogram in Figure 6B.2.
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Figure 6B.2. Significance of synchronisation at interventions named as Ass2, in the PIRS Associations category

In hypothesis 2, high dyadic synchronisation was assumed to be present at interventions coded as
Reflections, concerning therapist's reflections that make explicit the patient's emotional experience. As
shown in the boxplot in Figure 6B.1, the median synchronisation for the Reflections category was found
to be above the cut-off line, however, the permutation test revealed the non-significance of
synchronisation, as p = 0.07, as shown by the histogram in Figure 6B.3. Therefore, the second hypothesis

is only partially confirmed.
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Figure 6B.3. Significance of synchronisation at interventions coded as Reflections according to the PIRS scale

Table 6B.2 shows all the correlations and the p values of each PIRS category.

Table 6B.2. Correlations and the p values of each PIRS category.

Coding  Pearsonr _ p value
ASS2 .61 .83
CL 71 12
D 57 .92
Q .60 .83
R 71 .07
SS 54 97
WES .63 .82
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6.7 Discussion

Both in Phase 6A and in the following Phase 6B it has been hypothesized to find a greater
dyadic physiological synchronization 1) during interventions in which the therapist takes up what the
patient has said before, answers their questions, gives explanations or makes comments about the
patient’s people or events, interventions that are believed to convey support, mirroring or empathic
validation—coded as Ass2—and 2) during therapist’s observations that make explicit the patient's
internal experience, often connected to an affect-coded as Reflections.

In Phase 6A the first hypothesis was fully confirmed while the second hypothesis has been
rejected. On the contrary, in Phase 6B, the first hypothesis has been rejected while there was only
partial confirmation of the second hypothesis.

Ass?2 interventions are included in the broad category of PIRS Associations which in the present
study, as reported above, was divided into two subcategories to differentiate self-disclosure
interventions (Ass1) and the remaining interventions (Ass2).

The fact that only in cognitive-behavioural therapy did the permutation analysis indicates that
Ass2 was statistically associated with higher PS, whereas this was not the case in psychodynamic
therapy, can be explained by the fact that, according to the PIRS manual, the Association category
could include the supportive interventions characterising cognitive-behavioural therapy treatment
models, such as those involving the recognition of cognitive errors, the identification of underlying
hypotheses, the search for alternative explanations, the estimation of realistic consequences (Banon
et al., 2013). As the therapist involved in Phase 6A has a cognitive-behavioural approach, this could
explain the high percentage, 21%, of interventions named as Ass2 out of the total number of
interventions and the prominent role these interventions may have played in the 17 analysed
psychotherapy sessions. On the contrary, in the psychodynamic approach to therapy, this category

had a percentage of only 13%.

155



Empirical Study 4: PIRS and PS in Different Therapeutic Approaches

A difference between the two therapy approaches was also found in the interventions coded by
the PIRS as Reflections, during which the therapist emphasises the patient's emotional experience by
expressing affection. However, the permutation test defined this synchronisation as non-significant
in Phase 6A and only marginally significant in Phase 6B. From a statistical point of view, the result
just described could be due to the low frequency of this intervention, the category number being rather
small, 2%, in cognitive-behavioural therapy.

However, we cannot overlook the analogy of such a low frequency with that found by other
authors, who had used the PIRS to analyse cognitive-behavioural therapies (Banon et al., 2013). In
psychodynamic therapy this percentage, although small, rose to 9% of total interventions. This type
of intervention may therefore reflect a particular form of empathy, namely affective empathy, the

effects of which may be more present in the psychodynamic approach.
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7 Chapter Seven. STUDY ON THERAPEUTIC COLLABORATION CODING SYSTEM
AND PSYCHOLOGICAL SYNCHRONIZATION IN A PSYCHODYNAMIC
PSYCHOTHERAPY
7.1 Hypothesis

Based on the therapeutic collaboration model (E. Ribeiro et al., 2013) we expect to find
significant synchronization in moments when patient’s responses suggest being located within the
therapeutic zone of proximal development (TZPD). Such dynamic supposes the most efficient
collaboration between the therapist and the patient and is believed to be the most beneficial for the
patient’s personal growth and development within the therapeutic relationship.

For this goal, five categories coded with the use of the Therapeutic Collaboration Coding
System (TCCS; E. Ribeiro et al.,, 2013, 2019) will be analysed concerning the level of PS.
Specifically, Safety (therapeutic collaboration navigates within patient’s actual TZPD), Tolerable
Risk (at the patient’s potential TZPD), Ambivalence (at the border of the TZPD), Intolerable Risk and
Disinterest (out of limits of the TZPD) will be associated with the levels of PS. These responses
represent macro-categories within which coding of patients’ reactions are primarily performed as
required by TCCS (E. Ribeiro et al., 2013).

Therefore, we hypothesized that Safety responses of the patient are linked to an increase in the

level of PS in the therapeutic dyad.

7.2 Rationale

As Chapter Six focused its attention on the therapist’s interventions, in Chapter Seven we
aimed at investigating patients’ responses, with a different coding system, during psychotherapy.
For more details on the investigation of micro-processes aspects of psychotherapy and their

association with PS, please refer to the rationale of Chapter Six.
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7.3 Instruments
7.3.1 Therapeutic Collaboration Coding System

The TCCS (Ribeiro et al., 2013) is rooted in two theories of change in psychotherapy: the
Assimilation model of Stiles (2001) and the narrative framework of Gongalves & Stiles (2011), with
reference to the “Innovative Moments Model” (Gongalves et al., 2009).

The assimilation model is a theory of psychological change that considers the self as a
community of internal voices, which represent the traces of the person's experiences or ways of being
in the world. According to this model, the disconnection of certain voices from the community
underlies many forms of psychological distress. Such voices can be assimilated through
psychotherapeutic dialogue by building bridges of meaning that connect and enclose the separated
voices, forming new configurations (Stiles, 2001).

According to the narrative perspective, non-dominant self voices constitute exceptions to the
self-narrative and because of this can represent important moments of innovation and change. They
may come to create a rift in the domain of the current community of voices, opening an opportunity
for the development of new bridges of meaning. Therefore, more innovative moments could lead to
an advancement of therapy (Gongalves et al., 2009).

In other words, the integrated model proposed by the authors conceptualizes the process of
therapeutic progress as a cyclical and dynamic collaboration between therapist and patient, where the
therapist seeks to balance the patient’s need for safety to explore new, innovative versions of self-
narratives within the therapeutic zone of proximal development. Within this theoretical framework is
structured the TCCS, a textual data coding system developed to analyse the interaction between
therapist and patient, which emphasizes the interactive micro-processes involved in the development
of therapeutic collaboration. The TCCS posits the goal of assessing each turn of speech to determine

if, and in what way, the therapist is working within the patient's TZPD (Ribeiro et al., 2013a).
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The notion of TZPD was inherited from Vygotsky, who defined the zone of proximal
development (ZPD) as “the distance between [the child’s] current level of development, determined
by solving a problem independently, and the level of potential development, determined by solving
the same problem under the guidance of an adult or by collaborating with more competent peers”
(Vygotsky, 1978, p. 86). Vygotsky (1978) argued that linguistic (and nonlinguistic) signs developed
in interpersonal communication become available for intrapersonal communication through a
developmental process of internalization. Thus, in therapy, problem formulations and strategies
explored jointly, regardless of the therapeutic modality, can be transformed into resources of the
patient to build intrapersonal bridges of meaning, which may eventually lead to the emergence of an
alternative self-narrative (E. Ribeiro et al., 2013). In this sense, we may think of collaboration as a
therapeutic agent in itself.

Leiman and Stiles (2001) applied the concept of the zone of proximal development to the
psychotherapeutic context and the therapeutic relationship, similarly defining the TZPD, as the
distance between the patient's current level and the level of potential development that he or she can
reach in collaboration with the therapist.

This is a kind of “comfort zone” that is delineated from time to time in the course of therapy,
destined to shift and advance in parallel with the patient’s changes. In other words, the progress of
therapy will lead to redefining as the current level what was previously set as the patient’s potential
level (Leiman & Stiles, 2001). According to this theoretical perspective, successful therapeutic work
is that which takes place within the patient's TZPD.

Ribeiro and colleagues (E. Ribeiro et al., 2013) focused on two therapeutic activities that play
a crucial role in the development of therapeutic collaboration: support and challenge. The therapist
can either support the patient's perspective with the intent to empathically understand the patient's

experience or challenge the patient's perspective.
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Both of the therapist’s interventions may fall within the patient’s TZPD, but it will be the
patient's validation or invalidation response that will determine whether the interaction took place
within, outside, or at the boundaries of his or her developmental zone.

Based on these premises, the authors developed a reference manual for the use of the TCCS (E.
Ribeiro et al., 2013, 2019). The tool provides a coding system that relies on verbatim transcripts of
psychotherapy sessions while contemplating the use of the corresponding audio and video recordings
in situations where any ambiguities can be resolved by accessing the nonverbal medium.

In conclusion, the TCCS is a therapeutic transcript-based coding system designed to analyse
moment-to-moment therapeutic collaboration. It also shows good reliability for both therapist
interventions and patient responses and it is widely used in research contexts (e.g., A. P. Ribeiro et
al.,2014; E. Ribeiro et al., 2016). Therefore, because it is a clinically valid tool, it reflects the qualities

needed to further the present discussion.

7.3.2  Electrodermal Activity

Please refer to Instruments of Chapter Six.

7.4 Data Analysis

Please, refer to Data Analysis of Chapter Six.

7.5 Methods
This therapy is the same used for Chapter Six, Phase 6B. Please, see Methods of Phase 6B: A

psychodynamic approach for further details.

7.6 Results

Table 7.1 shows the total frequency of TCCS coding in the total number of sessions examined.
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Table 7.1. Frequency of each TCCS coding category in the total number of sessions analysed.

Categories A IR S TR Total
Frequency 25 39 340 104 508
Percentage 5 8 67 20 100
(Y)

The percentage doesn’t sum to 100% due to rounding errors.

The boxplot in Figure 7.1 shows the amount of PS in each TCCS category (E. Ribeiro et al.,
2013). For an explanation of the boxplot, please refer to section 6.5.2 Results. The median PS of the
overall therapy (r = .62) was compared with the median synchronisation of each response category.

Figure 7.2. Physiological synchronization by TCCS categories.
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A=Ambivalence, IR=Intolerable Risk, S=Safety, TR=Tolerable Risk.

The hypothesis, in which it was supposed to find a high synchronisation in correspondence of
those responses in the Safety category was confirmed (p < 0.01), as shown by the histogram in Figure

7.3.
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Figure 7.3. Safety medians’ distribution in 10000 random extractions of 340 random epochs.
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The red line demonstrates the median value of 340 real epochs that correspond to patient’s responses coded as Safety.

Table 7.2 shows all the correlations and the p values of each TCCS category.
Table 7.2. Correlations and the p values of each TCCS category

Coding Pearsonr  p value
Ambivalence .63 32
Intolerable Risk .64 24
Safety .65 .01
Tolerable Risk .63 11

7.7 Discussion

Our findings confirm our hypothesis, establishing statistical significance for the association
between patient’s responses Safety, following previous therapist’s intervention, and PS in therapist—
patient dyad. Even though the size effect of this relationship is small (d = 0.12), it still makes our
results an important contribution in the field of interpersonal PS in the psychotherapeutic setting.
Safety responses, coded according to TCCS, reflect confirmative answers to the therapist’s

intervention, as well as moments when the patient provides information about self, personal
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experiences, attitudes, hopes, feelings. Therefore, this type of response suggests the patient’s
willingness to adequately respond to the therapist’s proposals and maintain therapeutic collaboration.

Moreover, Safety responses are conceptualized to occur within patients’ TZPD, suggesting that
such disclosure is accompanied by feelings of comfort and security (E. Ribeiro et al., 2013). Erskine
et al. (1999) among general relational needs list a need for security, validation, affirmation, being
accepted, confirmation of personal experience. In this context seems evident, that feelings of security

and acceptance play a crucial role also in psychotherapy.

[ am grateful to my co-authors Ylenia Cariolato, Arianna Palmieri, Johann Roland Kleinbub, and
Eugénia Ribeiro for their great passion.

Citation: Cariolato, Y., Palmieri, A., Kleinbub, J. R, Pick, E., & Ribeiro, E. (2021, June 23-26).
Interpersonal physiology and clinical microprocesses: a focus on the Therapeutic Collaboration
Coding System’s (TCCS) somatic correlates [Oral communication]. 52" Annual International

Meeting of the Society for Psychotherapy Research, Heidelberg, Germany.
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8 Chapter Eight: PROPOSAL ON OXYTOCIN AS THE NEUROBIOLOGICAL BASIS
OF SYNCHRONIZATION

8.1 Hypothesis

The neurotransmitter system underlying PS has never been studied. The idea of Chapter Eight
is that oxytocin may be a suitable candidate to be investigated as a mediator of PS, based on the
following arguments: (a) Both PS and oxytocin release occur in the same affiliative processes; (b)
Aggression and conflictual exchange are characterised by both PS and oxytocin release, an aspect
that is only in apparent contradiction to the previous one; (c) PS and oxytocin system functioning
have compatible neural bases; (d) PS and oxytocin have all shown an association with the process

and outcome of psychotherapy.

8.2 Rationale

Synchronization of physiological signals between individuals seems to originate from intra-
uterine life between mother and foetus (Feldman, 2006) and continues to characterise relational
events throughout human life. Although referable to a broad pattern of phenomena sustained by both
the central and peripheral nervous systems, the term PS is mostly used in the literature to refer to
reciprocal modulations of the autonomic nervous system (Palumbo et al., 2017), of two or more
people interacting (even without eye contact, e.g., only by hearing each other; Vanutelli et al., 2017).
Although PS appears to occur also during behavioural coordination, most studies have recently
focused on defining the intriguing phenomenon of co-occurrence of PS and emotional/affective
attunement, which occurs even when interacting persons are involved in minimal and not necessarily

coordinated behaviour (e.g., eye gaze; Palumbo et al., 2017).
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8.3 a) Oxytocin, physiological synchronization, and affiliative processes

Oxytocin and PS have both been previously and widely associated with social and affiliative
processes such as those related to the attachment system, affective empathy and social engagement.
That is, the link between oxytocin and attachment was already established in the 1990s (e.g., Insel,
1997), with studies correlating oxytocin receptor polymorphism with attachment behaviours (Chen
et al., 2011). Ham and Tronick (2009) associated the attachment system with the synchronization
patterns of child-caregiver dyads demonstrating that the attachment task of the still-face paradigm
was characterized by high PS during the reunion episode, in which mother and child generate a new
attunement. In clinical settings, manipulation of therapists' sense of attachment security produced an
effect on patients' and therapists' delayed PS during clinical interactions (Palmieri et al., 2018).
Similarly, speech markers identified as related to secure attachment were positively associated with
patterns of high PS (Kleinbub et al., 2020a). Experimental studies have also demonstrated that long-
term oxytocin administration enhances the experience of attachment between interacting adults
(Bernaerts et al., 2017).

Both oxytocin and PS are significantly associated with empathy. Several studies in the field of
psychotherapy research, for example, have shown a positive correlation between the amount of PS of
the therapist-patient and the level of affective empathy (Kleinbub et al., 2019; Messina et al., 2013).
As a whole, Palumbo and colleagues’ (2017) review highlighted that manifestations of PS in human
interactions occur during shared experience marked by empathy and its validity as an objective index
of empathic, affiliative phenomena, has been demonstrated (Kleinbub et al., 2019). Oxytocin release
has also been found to be associated with affective empathy: studies indicate that dispositional
empathy traits are sensitive to genetic variations of oxytocin receptor (Smith et al., 2014) and that
oxytocin administration enhances the ability to correctly infer the emotional content of social stimuli

(Hurlemann et al., 2010).
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Social engagement was recently linked to PS as well as to oxytocin in mice (Kingsbury et al.,
2019) as well as in humans, by demonstrating that a physiological biofeedback-based training can
ameliorate people’s ability to empathize with others (Gennaro et al., 2019; Kleinbub et al., 2020b).
Oxytocin has also been suggested to mediate social engagement dynamics by facilitating trust and

cooperation needed to adjust to new social groups (Anacker & Beery, 2013).

8.4 b) Oxytocin, physiological synchronization, and aggression

Oxytocin and PS exert similar effects during aggressive social interactions as those observed
during social dynamics. For example, PS increases during marital conflicts (Timmons et al., 2015),
and studies also demonstrate elevated oxytocin levels in intimate partner violence (DeWall et al.,
2014).

Such paradoxical parallelism in seemingly opposite social states can be explained by Shamay-
Tsoory and Abu-Akel’s Social Salience Hypothesis (2016), a theoretical framework focusing on the
effects of oxytocin on the salience of social cues. According to this hypothesis, oxytocin increases
the sensitivity to social cues (OIff et al., 2013) depending on contextual and/or individual factors
(Bartz et al., 2011). Following this hypothesis, it can be suggested that both PS and oxytocin are
socially and relationally dependent, thus exerting similar effects in both affiliative and aggressive
states. Consistent with such a perspective, Feldman (2020) postulated that oxytocin and neural
synchrony both function in the service of a superordinate meaning system that can influence not only

group empathy, but also out-group disdain.

8.5 c¢) Physiological and anatomical bases of the physiological synchronization and oxytocin
system
PS studies usually focus on autonomic nervous signals such as electrodermal and cardiac

activity, and—Iless frequently—on respiratory activity or variations in body temperature (Palumbo et
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al., 2017). These physiological activations are regulated by sympathetic and parasympathetic
branches mainly through Noradrenaline and Acetylcholine. These two branches are regulated by the
paraventricular nucleus (Maejima et al., 2019) which contains Corticotropin—Releasing Factor
neurons and oxytocinergic neurons, exerting opposite actions. The Corticotropin—Releasing Factor
neurons increase the activity in the Hypothalamic-Pituitary-Adrenal axis and project to brainstem
areas to increase the activity of the sympathetic nervous system. Oxytocinergic neurons decrease the
activity of the Hypothalamic-Pituitary-Adrenal axis and the sympathetic nervous system and increase
the function of the parasympathetic nervous system in the brainstem.

Oxytocinergic nerves emanating from the paraventricular nucleus project to many areas,
including areas known to modulate emotional functions such as the amygdala (Stoop et al., 2015),
areas involved in pain control such as the periaqueductal grey and the spinal cord, and areas that
modulate incoming sensory information in the cortex, the latter being crucial in interpersonal
exchange and thus in PS phenomena. Of note, oxytocin is not present in autonomic nerves—all
oxytocinergic nerves originate in the hypothalamic paraventricular nucleus and supraoptic nucleus—
but are involved in the control of the autonomic nervous system through innervations of brainstem
centres. This association with areas in the brainstem is particularly relevant to highlight the link
between PS and oxytocin, as oxytocin activates sympathetic and parasympathetic branches by
increasing overall autonomic control and regulation (Tracy et al., 2018).

Moreover, the central autonomic network (Benarroch, 1993), which includes higher central
areas with remarkable mirror properties, has been recently described as being mediated by oxytocin
(Festante et al., 2020). These areas include the anterior cingulate, ventromedial, and insular prefrontal
cortex, and are expected to play an important role not only in behavioural synchronization but also in
synchronizing autonomic nervous system function.

Thus, joint activation of both central and peripheral areas can produce synchronized dynamics

during social interaction (Kleinbub et al., 2019; Palmieri et al., 2018; Ramachandran et al., 2009) in
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which mirror neuron mechanisms are expected to play an important role by picking up the intensity
of another individual's autonomic nervous function through incoming sensory information. In the
cortex, this information may, in turn, produce a synchronized response through indirect regulation of
oxytocin on peripheral autonomic systems. In other words, there are connections from these higher,
anterior centres to brainstem areas involved in the ongoing regulation of autonomic nervous tone,
implicating mirror mechanisms that trigger coordination between one's own and others’ cues due to
the mirror system's sensitivity to subtle aspects of interaction, such as facial expressions or vocal tone
(S. Cacioppo et al., 2017). Figure 8.1 reports the hypothesized oxytocinergic pathway leading to PS.

Figure 8.1. Hypothesized pathway of oxytocin mediation on the autonomic nervous system, in terms of physiological
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i.e., the prefrontal cortex, amygdala, and hippocampus (Uvnids-Moberg et al., 2005). 2) The prefrontal-amygdala-
hippocampus complex influences oxytocin release in PVN and SON hypothalamic nuclei (Uvnéds-Moberg et al., 2005). 3)
In turn, oxytocin released in PVN and SON influences the mirror system expressed in the prefrontal structures (Festante
et al., 2020). Namely, this pseudo-circular feedback and feedforward system should facilitate mirroring, possibly by
making the mirror neurons more sensitive. 4) CAN and its related paralimbic nuclei, including the prefrontal-amygdala-
hippocampus complex, directly regulate hypothalamic autonomic nervous system nuclei (Benarroch, 2012). 5) The
prefrontal structures and the amygdala-hippocampus complex directly influence the brainstem, thanks to mirror properties
and the affective stimulus detection (5a); Autonomic hypothalamic nuclei project to autonomic brainstem nuclei (5b)
(Benarroch, 1993). 6) Parallelly to direct autonomic efferences from hypothalamic to brainstem nuclei, oxytocin released
from PVN and SON, together with CRF, modulates the action of brainstem autonomic nuclei (Geerling et al., 2010). 7)
From the brainstem, sympathetic and parasympathetic nervous system branches are mediated by Acetylcholine e
Noradrenaline, depending on the autonomic branches and the preganglionic or postganglionic efferences.

These cascade processes, as a whole, activate the peripheral nervous system physiological signalling, which is eventually
able to synchronize with another one’s physiology thanks to oxytocin mediation.

ACh: Acetylcholine; CAN: Central Autonomic Network; CRF: Corticotropin—Releasing Factor; Na: Noradrenaline; OT:
Oxytocin; PAG: periaqueductal grey; PVN: Paraventricular nucleus; SON: Supraoptic nucleus. Dashed arrows: actions
that do not directly involve the oxytocinergic pathway. The image is taken from Palmieri et al. (2021), an article that I

co-authored.

8.6 d) Physiological synchronization and oxytocin in psychotherapy settings

Synchronization between patient and psychotherapist is linked to beneficial psychotherapeutic
outcomes (e.g., Ramseyer and Tschacher, 2014), as well to therapeutic alliance (Bar-Kalifa et al.,
2019), and empathy perceived by patient (Kleinbub et al., 2019; Marci et al., 2007; Messina et al.,
2013). These kinds of findings led to a recent, dramatic increase of interest in PS in psychotherapy
research (Kleinbub, 2017). On the other hand, oxytocin administration was also found to enhance
therapeutic response in hypnotic-based settings (Bryant et al., 2012), and recent studies have also
demonstrated that oxytocin synchronization predicted better therapeutic outcome (Zilcha-Mano et al.,
2020). Oxytocin has also been suggested to exert effects on synchronization phenomena in
psychotherapy settings. For instance, Ramseyer et al. (2020) investigated the synchronisation of
spontaneous head and body movements between patient and therapist, and found that oxytocin
administration before a psychotherapy session resulted in higher movements coordination, compared

to the placebo condition. Although synchronization in body movements does not always coincide
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with PS (Palumbo et al., 2017), these intriguing results encourage the efforts towards filling the gap

in the research on the association between oxytocin and all human synchronization phenomena.

8.7 Discussion

This contribution is intended to encourage empirical investigation of the association between
oxytocin and PS, primarily, but not exclusively, in psychotherapy settings. Future studies should first
consider the mechanisms of action of endogenous versus exogenous (usually intranasal) oxytocin
administration, in parallel with the detection of PS in the interacting dyad, as these two forms of
oxytocin have several differences. Endogenous oxytocin reaches specific brain areas equipped with
oxytocin receptors, whereas exogenous oxytocin does not induce all the natural effects of endogenous
oxytocin, because circulating oxytocin does not cross the blood-brain barrier. On the other hand,
exogenous oxytocin is more easily controlled—it has been used as an augmenting outcome factor in
psychotherapy research since the early 2000s (Guastella et al., 2009)—whilst plasma and salivary
oxytocin levels are more complex to be collected and interpreted, as different sources provide
different levels of oxytocin, and do not necessarily reflect its concentration at nerve terminals or in
the brain.

From the point of view of PS, the two most widely used indices, namely HRV and EDA, must
also be distinguished because they have substantial differences that must be considered before
experimental manipulation. The former is influenced by both parasympathetic and sympathetic
branch activity, and these components are inferred from an ad hoc ratio (LF/HF ratio), whereas the
latter is an index of pure sympathetic activity from which only indirectly parasympathetic activity
can be inferred (J. T. Cacioppo et al., 2016). Useful algorithms for PS in terms of analysing dyadic
EDA are already available and can be used in such studies (e.g., Kleinbub, 2019).

Given these underlying implications for methodological choices, a straightforward approach to

investigating the compelling hypothesis of oxytocin mediation on PS would be to compare patients

170



Proposal 1: OT as the Neurobiological Basis of PS

engaged in brief psychotherapy in a randomised, double-blind, placebo-controlled trial, where
oxytocin versus placebo would be administered before each session. In both groups, pre-post therapy
evaluations should be performed to assess therapeutic change, and the physiological signals of the
patient and therapist should be continuously and simultaneously measured. The main expectation
would be that clinical dyads in which patients received oxytocin would show higher mean PS.
Alternatively, a more naturalistic design would require a single group, where endogenous oxytocin
can be measured by assessing oxytocin levels in each member of the dyad. In such methodological
settings, we would expect to find a positive correlation between increased oxytocin and the amount
of PS. Further studies should explore the physiological processes involving the role of mirror
mechanisms in their potential explanatory pathway in the oxytocin hypothesis as a neurotransmitter

mediator of PS.

8.8 Conclusions

Overall, the hypothesis of oxytocin as a likely mediator of PS, although we have focused on
psychotherapeutic relationships as a permissible experimental setting, is clearly extensible to all
human interactions and, like a missing piece of a jigsaw puzzle, would help to bring together many
research findings and theoretical conceptions that are currently still fragmented. Scholars are
therefore encouraged to investigate the potential coupling of oxytocin and PS primarily, but not
exclusively, in psychotherapeutic contexts, as the social and well-being implications in terms of
understanding human relationships and shaping clinical interventions can be significant on many

theoretical and pragmatic levels.

The proposals of Chapter Eight were published on Frontiers in Psychology in 2021. My
gratitude goes to my co-authors Arianna Palmieri, Ariella Grossman-Giron, and Dana Tzur Bitan

irreplaceable patience and collaboration.
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Citation: Palmieri, A., Pick, E., Grossman-Giron, A., & Bitan, D. T. (2021). Oxytocin as the
Neurobiological Basis of Synchronization: A Research Proposal in Psychotherapy Settings.
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DISCUSSION

In summary, the results of the first group of research relating to the intrapersonal dimension
of empathy (Study 1 and 2 and Systematic Review 1) supported the hypothesis in the neurological
context, a hypothesis already partially confirmed in the previous scientific literature, of empathy as a
construct with many facets whose components have a peculiar embodied expression for each, not
only from the anatomical-functional point of view but also from the hormonal point of view (i.e., the
testosterone level seems to correlate inversely with the affective empathy response to a specific EEG
task), underlining the idea of an embodied construct coupled with the surrounding environment. In
addition to the neurological disease model, psychiatric psychopathology was also considered in a
study (Study 3) which suggested the idea that self-oriented empathy (as opposed to other-oriented) is
a candidate eligible as the main factor in explaining the level of personality organization—even if in
this case more sophisticated tools/devices will be needed in addition to questionnaires to appreciate
the embodied dimension of this specific aspect of empathy.

The results of the second group of research are the most substantial part of the thesis, which
focused on the interpersonal dimension of empathy (Study 6A, 6B, 7 and Proposal 1), in addition to
the Systematic Review 2 which allowed to identify terminology and constructs on which to build
subsequent research developments. The group of three studies mentioned above was conducted in an
ecological setting of real psychotherapy sessions during which the ongoing, moment-to-moment
physiological variables of both members of the dyad were acquired. By applying two coding system
tools (one applied to the therapist’s interventions, the other to the patient’s responses) to the
transcripts and the concomitant physiological traces of the members of the dyad, I identified greater
levels of PS in conjunction with the phases that involved greater empathic sharing ( i.e., briefly,
Reflections and Associations as detected with PIRS (Cooper et al., 2002) for the therapist, and Safety

as detected with TCCS (E. Ribeiro et al., 2013) for patients).
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Furthermore, the development of an ad hoc questionnaire (Study 5) will allow evaluating the
main dimensions of empathy as they are currently known and corroborated by the studies of the
related embodied dimension (i.e., affective empathy/contagion, cognitive empathy/mentalising and
prosocial empathy) and that it can overcome, being a dyadic questionnaire, the limits of simple self-
report questionnaires.

Finally, the thesis ends by proposing an innovative embodied model (Proposal 1) that takes
into account the mirror-type mechanisms and hormonal release (primarily related to oxytocin) which
also coordinates the physiological functioning of the autonomic nervous system to explain how the
physiological synchronization of an interacting dyad can represent an effective marker of affective
empathy.

Beyond the specific results that emerged in each study or systematic review, my main goal
was to study empathy in its embodied dimension so that it would represent a contribution in the
direction of conceiving embodiment as a unifying framework to overcome the difference between
approaches and theories in psychology.

The works I have described in this doctoral thesis—carried out under the supervision of my
tutor and with the collaboration of many professionals to whom I am grateful—focus on tools and
methodologies generally considered by neuroscience and experimental and clinical psychology as
complementary approaches, but still separate—even if compatible. However, 1 would like to
emphasize, and I hope it became clear also in the course of reading the studies and reviews that I
presented, that the neural and physiological levels/scales of the analyses performed are not opposite
or separate from the behavioural and clinical levels/scales of the analyses in any strong sense. On the
contrary, the neural and physiological dimensions are to be considered nested within the behavioural
and clinical levels/scales. Therefore, if two explanations of the same cognitive/affective phenomenon

are respectively developed for each of the levels/scales, the two explanations are not in conflict.
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There is no need to reduce one to the other. They can only be taken as two explanations of the
same cognitive/affective phenomenon with respect to the same cognitive/affective system. And both
explanations are equally relevant because they reveal characteristics of the cognitive phenomenon in
different spacetime dimensions.

In this sense, once again, the mental phenomena that neuroscience, experimental and clinical
psychology try to explain are not separate but are the same cognitive/affective phenomena approached
at different levels and with different scales. The question is not and does not want to be whether one
level or scale can be reduced to the other, but how we can understand the relationship between levels
and scales coherently. The framework that I have tried to propose in this doctoral thesis, based on the
study of intrapersonal and interpersonal empathy, I hope has offered a clear way to address this
question, especially as regards the second perspective. And secondly, the dynamics at the
psychological and neural/physiological analysis levels are linked by information relevant to the
observed empathic activity in a fully operational and ecological way, in particular for Studies 6 and
7, related to the study of PS as the phenomenon of expression of interpersonal affective empathy in a
real clinical setting—resonance being a well-known physical process, already hypothesized by Stern
ante litteram (Stern, 2004) and which recently gained its momentum with the discovery of neural
mechanisms of the mirror type. The proposed studies, complementary to the systematic reviews and
the development of a questionnaire with which they are associated, are well suited to be interpreted
in the light of the principle of radical embodiment: that neural/physiological systems are better
understood in terms of how their dynamics are constrained by the information generated in organism-
environment interactions. And this is also true—and from the point of view of the researcher in
clinical psychology and psychotherapy above all—from the clinical point of view. In this sense, a
framework based on empathic resonance/synchronization, which cannot ignore the study of empathy
as an individual empathic attitude, provides a way to generate and test hypotheses on the connection

of different levels of analysis.
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Naturally, more studies are needed towards this direction, with the hope of using the
framework of radical embodiment to define in an increasingly finer-grained process the many facets

of the phenomenon of empathy, which, using Gazzaniga’s words, is what that “makes us human.”
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Appendix
Al. The full search strategy of Chapter Two: Systematic Review on Empathy in

Neurodegenerative Diseases

Detailed search strategy for Medline database

Interface / URL: Pubmed platform

Search date: 01 January 2022

Retrieved records: 432

Search strategy:

(empathy) AND (Alzheimer OR frontotemporal OR Lewy OR Parkinson OR prion OR Huntington
OR "Chorea Minor" OR ataxia OR "Amyotrophic Lateral Sclerosis” OR "Primary Lateral
Sclerosis" OR "Hereditary Spastic Paraparesis" OR "Spinal Bulbar Muscular Atrophy" OR
"Myotonic dystrophy" AND (1990:3000/12/12 [pdat]))

Detailed search strategy for Ovid database

Interface / URL: PsycInfo platform
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Search date: 01 January 2022

Retrieved records: 296

Search strategy:

1 (empathy and (Alzheimer or frontotemporal or Lewy or Parkinson or prion or Huntington or
"Chorea Minor" or ataxia or "Amyotrophic Lateral Sclerosis" or "Primary Lateral Sclerosis" or
"Hereditary Spastic Paraparesis" or "Spinal Bulbar Muscular Atrophy" or "Myotonic
dystrophy")).mp. [mp=title, abstract, full text, caption text]

2 limit 1 to yr="1990 -Current"

Detailed search strategy for Scopus database

Interface / URL: Scopus platform

Search date: 01 January 2022

Retrieved records: 597

Search strategy:

TITLE-ABS-KEY (empathy AND ( Alzheimer OR frontotemporal OR Lewy OR Parkinson OR
prion OR Huntington OR "Chorea Minor" OR ataxia OR "Amyotrophic Lateral Sclerosis” OR
"Primary Lateral Sclerosis”" OR "Hereditary Spastic Paraparesis” OR "Spinal Bulbar Muscular

Atrophy" OR "Mpyotonic dystrophy" ) ) AND PUBYEAR > 1990

A2. The full search strategy of Chapter Four: Systematic Review on Empathy from an

Interpersonal Perspective

Detailed search strategy for Medline database
Interface / URL: Pubmed platform

Search date: 01 January 2022
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Retrieved records: 47

Search strategy:

"interpersonal empathy"[Title/Abstract] OR "dyadic empathy"[Title/Abstract] OR "mutual
empathy"[Title/Abstract] OR "reciprocal empathy"[Title/Abstract] OR "shared
empathy"[Title/Abstract] OR "intersubjective empathy"[Title/Abstract] Filters: from 1971 -

3000/12/12

Detailed search strategy for Ovid database

Interface / URL: PsycInfo platform

Search date: 01 January 2022

Retrieved records: 138

Search strategy:

1 ("interpersonal empathy" OR "dyadic empathy” OR "mutual empathy” OR 'reciprocal
empathy" OR '"shared empathy" OR "intersubjective empathy").mp. [mp=title, abstract, full text,
caption text|

2 limit 1 to yr="1971 -Current"

Detailed search strategy for Scopus database

Interface / URL: Scopus platform

Search date: 01 January 2022

Retrieved records: 159

Search strategy:

TITLE-ABS-KEY ("interpersonal empathy" OR "dyadic empathy" OR "mutual

empathy" OR "reciprocal empathy" OR '"shared empathy" OR "intersubjective empathy" ) AND

PUBYEAR > 1971
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A3. Selected items of the Trait version of the IEQ
Instructions

Other towards Self perspective:

Sono qui di seguito riportate alcune frasi che possono rispecchiare il rapporto che ____ ha con
lei. Legga ciascuna frase e poi clicchi sulla risposta che meglio indica come abitualmente sente ____
rispetto a sé. Non ci sono risposte giuste o sbagliate. La preghiamo di rispondere il piu velocemente
possibile senza pensarci troppo.

Mi raccomando, risponda a come ABITUALMENTE sente ____ rispetto a sé

Self towards Other perspective:

Sono qui di seguito riportate alcune frasi che possono rispecchiare il rapporto che lei ha con
___. Legga ciascuna frase e poi clicchi sulla risposta che meglio indica come abitualmente si sente
rispetto a ____. Non ci sono risposte giuste o sbagliate. La preghiamo di rispondere il pit velocemente
possibile senza pensarci troppo.

Mi raccomando, risponda a come ABITUALMENTE si sente rispettoa ____

Item | (Other towards Self perspective) (Self towards Other perspective) Range risposta
1. | Lui/Lei percepisce come misento, al di | lo percepisco come lui/lei si sente, al di | -Non accade mai/quasi
la della specifiche parole che uso la della specifiche parole che usa mai

-Accade poche volte
-Accade spesso
-Accade quasi
sempre/sempre

2. | Lui/Lei sente intensamente cio che Sento-intensamentecid-cheluiflel
provo, come se avesse gia vissuto la prova;-perchérisuona-con-gualcosa

stessa esperienza che-ho-gia-vissute

3. | Sento che non & emotivamente Sento-di-nen-essere-emeotivamente
coinvolto/a nella mia esperienza coinveolte/anellasua-esperienza

4.| C’é una tale sintonia con lui/lei che mi C’é una tale sintonia con lui/lei che mi
sembra possa prevedere cio che sto sembra di poter prevedere cio che sta
per dire per dire

5. | Non riesce a sentire le mie emozioni Non & in grado di sentire le sue

emozioni

6. | Sento che anche quando non puo Sento che anche quando non posso

comprendere i fatti che racconto, comprendere i fatti che racconta, sono
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lui/lei & comungue in sintonia con il
lato emotivo della mia esperienza

comunque in sintonia con il lato
emotivo della sua esperienza

7. | Sento che a livello emotivo mi e A livello emotivo gli/le sono distante
distante

8. | Se-ie-mentissi-nascondendo-guelle Se lui/lei mentisse, nascondendo
chepensoreatmentenonsene quello che pensa realmente, non me
accorgerebbe ne accorgerei

9. | Capisce che cosa scatena le mie Capisco che cosa scatena le sue
reazioni reazioni

10| E consapevole di quali siano i miei Sono consapevole di quali siano i suoi
pensieri rispetto alle esperienze che pensieri rispetto alle esperienze che
vivo vive

11} Si mette nei miei panni, Mi metto nei suoi panni,
immedesimandosi in quello che io immedesimandomi in quello che
potrei pensare potrebbe pensare

12| Capisce perfettamente cio che intendo | Capisco-perfettamente-cio-che-intende

13| Non capisce il mio modo di vedere le Non capisco il suo modo di vedere le
cose cose

14| Penso che immagini la mia prospettiva | Immagino la sua prospettiva per poter
per poter comprendermi meglio comprenderlo/la meglio

15| Lui/Lei capisce perché mi comporti o Capisco perché lui/lei si comporti o
senta in un certo modo senta in un certo modo

16| Ragiona su quello che gli/le dico Ragiono su quello che mi dice

17] Per lui/lei é difficile capire le ragioni Mi e difficile capire le ragioni del suo
del mio stato d’animo stato d’animo

18| A prescindere dal fatto che lui/lei sia A prescindere dal fatto che io sia
d’accordo con me, comprende il mio d’accordo con lui/lei, comprendo il suo
punto di vista punto di vista

19| Non riesce a vedere davvero le cose Non riesco a vedere davvero le cose
dal mio punto di vista dal suo punto di vista

20| Credo che riesca a intuire bene Sono in grado di intuire bene
I'origine/la causa dei miei stati I'origine/la causa dei suoi stato
d’animo d’animo

21| Si concentra sul mio punto di vista e Mi concentro sul suo punto di vista e
sulle mie opinioni sulle sue opinioni

22! Non e in grado di capirmi Non sono in grado di capirlo/la

23! Non mi sembra disponibile Non riesco ad essere disponibile
nell’accogliere le mie parole e le mie nell’accogliere le sue parole e le sue
emozioni emozioni

24| Mi sento sereno/a nel potergli/le Si sente sereno/a nel potermi parlare
parlare apertamente, sapendo che apertamente, sapendo che accoglierei
accoglierebbe senza giudizio senza giudizio

25| Comprende e accoglie la mia Comprendo e accolgo la sua
esperienza senza giudicarla esperienza senza giudicarla

26| Sento che il suo desiderio di Sento che il mio desiderio di
comprendermi e forte comprenderlo/a & forte

27! Non contribuisce a creare un clima in Nensono-ingrade-di-contribuirea
Ccui io possa essere me stesso/a ereare-un-clima-incuiluifleipossa

essere-sestessofa

28! Prova a farmi sentire a mio agio Provo a farlo/a sentire a suo agio

29! Mi accoglie psicologicamente senza Lo/La accolgo psicologicamente senza
giudicarmi giudicarlo/a

30| Parlare con lui/lei mi fa sentire come Parlare-con-megliflefasentirecome
se i miei problemi fossero piu se-suoi-problemifosseropit
sostenibili sostenibili
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31

Ce la mette tutta per capire il mio
punto di vista

Ce la metto tutta per capire il suo
punto di vista

32|

Cerca di dimostrarmi quanto mi sia
vicino/a

Cerco di dimostrargli/le quanto gli/le
sia vicino/a

33|

Riuscirebbe a reggere e a far fronte a
qualsiasi mia intensita emotiva

Sarei in grado di reggere e di far fronte
a qualsiasi sua intensita emotiva

34

Mi sembra non interessato/a a me

Non dimostro di essere interessato/a a
lui/lei

35

Tiene a dimostrarmi che comprende la
mia esperienza

Tengo a dimostrargli/le che
comprendo la sua esperienza

36

Sento che gli/le interessa piacermi

Mi interessa piacergli/le

37

Non si preoccupa davvero di come io
stia

Non riesco a preoccuparmi davvero di
come lui/lei stia

A4. Selected items of the State version of the IEQ

Instructions

Sono qui di seguito riportate alcune frasi che rispecchiano I’interazione che ha avuto con )

Legga ciascuna frase e poi clicchi sulla risposta che meglio indica come si ¢ sentito rispetto

all’interazione appena avvenuta fra voi. Non ci sono risposte giuste o sbagliate. La preghiamo di

rispondere il piu velocemente possibile senza pensarci troppo.

all’interazione APPENA AVVENUTA fra voi.

Mi raccomando, risponda rispetto

Mi raccomando, risponda rispetto all’interazione APPENA AVVENUTA fra voi

Item | (Other towards Self perspective) (Self towards Other perspective) Range risposta
1. | Sentive-che luiflei-hacondivisocost Sentivo di avere condiviso cosi tanto le | -Mai/Quasi mai
tantole-mie-emozioni-che-eracomese | sue emozioni, che era come senonci | -La minor parte del
non<cifosseroconfinipsicologicitradi | fossero confini psicologici tra di noi tempo
Ao -La maggior parte del
tempo
-Quasi sempre/Sempre
2. | Le nostre reazioni corporee (ad es., Le nostre reazioni corporee (ad es.,
irrigidimento, commozione, respiro, irrigidimento, commozione, respiro,
rossore, ecc.) procedevano all’'unisono | rossore, ecc.) procedevano all’'unisono
3. | Sentivo che lui/lei cambiava stato Sentivo-che-i-mio-stato-danime
d’animo al cambiare del mio cambiava-alcambiaredelsue
4. | kesue-emozioni-esentimenti-non Le mie emozioni e sentimenti non
erano-in-sintonia-coni-miei erano in sintonia con i suoi
5. | Misembrava che i movimenti del suo Mi sembrava che i movimenti del mio
corpo fossero coordinati con i miei corpo fossero coordinati con i suoi
6. | Lui/Lei aveva delle reazioni visibili (ad lo-aveve-dellereazionivisibiti-ad-es
es., gestualita, postura, ecc.) gestualita, postura,ecc)}-consonantt
consonanti con il mio stato d’animo con-isuo-state-danime
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Provavamo cosi tanto le stesse
emozioni che sembravamo speculari

Provavamo cosi tanto le stesse
emozioni che sembravamo speculari

8. | Eravamo in perfetta sintonia emotiva Eravamo in perfetta sintonia emotiva
Lui/Lei percepiva come mi sentivo, al lo percepivo come lui/lei si sentiva, al
di la della specifiche parole che usavo di la della specifiche parole che usava
10| Lui/Lei sentiva intensamente cio che Sentivo-intensamentecio-cheluiflel
provavo, come se avesse gia vissuto la | provava,perchérisuonava-con
stessa esperienza gualecosa-che-avevo-gia-vissute
11| sensi - Senti - !
. ! | . . . . / |
esperienza
12| C’é una tale sintonia con lui/lei che mi C’é una tale sintonia con lui/lei che mi
sembrava potesse prevedere cio che sembrava di poter prevedere cio che
stavo per dire stava per dire
13| Non riusciva a sentire le mie emozioni Non ero in grado di sentire le sue
emozioni
14| Sentive-che-anche-gquande-nenpeteva | Sentivo che anche quando non potevo
comprendere-ifatticheraccontave; comprendere i fatti che raccontava,
lyiflei-eracomungueinsintoniaconil ero comungque in sintonia con il lato
fato-emeotivo-dela-mia-esperienza emotivo della sua esperienza
15| Sentivo che a livello emotivo mi era Sentivo che a livello emotivo gli/le ero
distante distante
16| Se-avessi-mentito, nascondendo-quelle | Seavessementite, hascondendo -Mai
chepensavorealmentenonsene quello-chepensavarealmente nonme | -La minor parte del
sarebbe accortefa nesarei-accortola tempo
-La maggior parte del
tempo
-Sempre
17| Capiva che cosa aveva scatenato le mie | Capivo che cosa aveva scatenato le sue
reazioni reazioni
18| Era consapevole di quali fossero i miei | Ero consapevole di quali fossero i suoi
pensieri rispetto all’esperienza pensieri rispetto all’esperienza
considerata considerata
19| Si & messo/a nei miei panni, Mi sono messo/a nei suoi panni,
immedesimandosi in quello che io immedesimandomi in quello che
avrei potuto pensare avrebbe potuto pensare
20| Capiva perfettamente cio io che Capivo perfettamente cio che lui/lei
intendevo intendeva
21| Non capiva il mio modo di vedere le Non ero in grado di capire il suo modo
cose di vedere le cose
22! Penso che stesse immaginando la mia Stavo immaginando la sua prospettiva
prospettiva per poter comprendermi per poter comprenderlo/la meglio
meglio
23| Lui/Lei ha capito perché misono Ho capito perché lui/lei si &
comportato/a o sentito/a in un certo comportato/a o sentito/a in un certo
modo modo
24| Ragionava su quello che gli/le stavo Ragionavo su quello che mi stava

dicendo

dicendo
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25

Per lui/lei & stato difficile capire le
ragioni del mio stato d’animo

I el . .
Vo

26| A prescindere dal fatto che fosse A prescindere dal fatto che fossi
d’accordo con me, ha compreso il mio | d’accordo con lui/lei, ho compreso il
punto di vista suo punto di vista

27| Non é riuscito/a a vedere davvero le Non sono riuscito/a a vedere davvero
cose dal mio punto di vista le cose dal suo punto di vista

28| Credo che riuscisse a intuire bene Ero in grado di intuire bene I'origine/la
I'origine/la causa del mio stato causa del suo stato d’animo
d’animo

29| Si concentrava sul mio punto di vistae | Miconcentravo sul suo punto di vista e
sulle mie opinioni sulle sue opinioni

30| Non mi capiva Nenero-ingrado-dicapirefa

31| Non mi sembrava disponibile Non riuscivo ad essere disponibile
nell’accogliere le mie parole e le mie nell’accogliere le sue parole e le sue
emozioni emozioni

32| Mi sentivo sereno/a nel potergli/le Si sentiva sereno/a nel potermi parlare
parlare apertamente, sapendo che apertamente, sapendo che avrei
avrebbe accolto senza giudizio accolto senza giudizio

33| Ha compreso e accolto la mia Ho compreso e accolto la sua
esperienza senza giudicarla esperienza senza giudicarla

34| Sentivo che il suo desiderio di Sentivo che il mio desiderio di
comprendermi era forte comprenderlo/a era forte

35| Non contribuiva a creare un climain Non ero in grado di contribuire a
cui io potevo essere me stesso/a creare un clima in cui lui/lei poteva

essere se stesso/a

36| Ha provato a farmi sentire a mio agio Ho provato a farlo/a sentire a suo agio

37| Mi accoglieva psicologicamente senza Lo/La accoglievo psicologicamente
giudicarmi senza giudicarlo/a

38| Parlare con lui/lei mi ha fatto sentire Parlare con me gli/le ha fatto sentire
come se i miei problemi fossero pil come se i suoi problemi fossero piu
sostenibili sostenibili

39| Ce la metteva tutta per capire il mio Ce la mettevo tutta per capire il suo
punto di vista punto di vista

40| Ha cercato di dimostrarmi quanto mi Ho cercato di dimostrargli/le quanto
fosse vicino/a gli/le fossi vicino/a

41| Sarebbe riuscito/a a reggere e a far Sarei stato in grado di reggere e di far
fronte a qualsiasi mia intensita fronte a qualsiasi sua intensita emotiva
emotiva

42| Misembrava-noninteressatofaame Non dimostravo di essere

interessato/a a lui/lei

43| Teneva a dimostrarmi che Tenevo a dimostrargli/le che
comprendeva la mia esperienza comprendevo la sua esperienza

44| Senti e - WEVE - o

45| Non si preoccupava davvero di come io | Non riuscivo a preoccuparmi davvero

stessi

di come lui/lei stesse
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