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Introduction: Therapists’ responses to patients play a crucial role in

psychotherapy and are considered a key component of the patient–clinician

relationship, which promotes successful treatment outcomes. To date, no

empirical research has ever investigated therapist response patterns to

patients with different personality disorders from a neuroscience perspective.

Methods: In the present study, psychodynamic therapists (N = 14) were

asked to complete a battery of instruments (including the Therapist Response

Questionnaire) after watching three videos showing clinical interactions

between a therapist and three patients with narcissistic, histrionic/borderline,

and depressive personality disorders, respectively. Subsequently, participants’

high-density electroencephalography (hdEEG) was recorded as they passively

viewed pictures of the patients’ faces, which were selected from the still

images of the previously shown videos. Supervised machine learning (ML)

was used to evaluate whether: (1) therapists’ responses predicted which

patient they observed during the EEG task and whether specific clinician

reactions were involved in distinguishing between patients with different

personality disorders (using pairwise comparisons); and (2) therapists’ event-

related potentials (ERPs) predicted which patient they observed during the

laboratory experiment and whether distinct ERP components allowed this

forecast.

Results: The results indicated that therapists showed distinct patterns of

criticized/devalued and sexualized reactions to visual depictions of patients

with different personality disorders, at statistically systematic and clinically

meaningful levels. Moreover, therapists’ late positive potentials (LPPs) in the

hippocampus were able to determine which patient they observed during the

EEG task, with high accuracy.
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Discussion: These results, albeit preliminary, shed light on the role played by

therapists’ memory processes in psychotherapy. Clinical and neuroscience

implications of the empirical investigation of therapist responses are

discussed.

KEYWORDS

therapist reaction, patient personality, neural response, ERPs,memory, hippocampus,
LPPs, psychotherapy

Introduction

The therapeutic relationship represents one of the most
important mutative factors of good treatment outcome
(Wampold, 2015; Norcross and Lambert, 2019). Of note,
therapists’ emotional, cognitive, motivational, and behavioral
response patterns to patients (in this context, we use the terms
“therapist’s response” and “therapist’s reaction” interchangeably)
play a crucial role in psychotherapy. Furthermore, they are a
critical component of the patient–therapist relationship, which
is strongly related to multifaceted processes involved in patient
change (Gabbard, 1995; Gabbard and Westen, 2003; Hayes et al.,
2018).

The theoretical-clinical roots of this relational dimension
can be traced to the classical psychoanalytic concept of
countertransference (Freud, 1910, 1912). It has been defined as
the result of the patient’s influence on the analyst’s unconscious
feelings or, in other words, the analyst’s transference on the
patient. Stemming from unresolved psychological conflicts of
the analyst, countertransference was originally considered an
obstacle to the treatment of the patient. Later, in the 1950s,
this overly restrictive perspective underwent a radical revision
(cf., Heimann, 1950). According to the totalistic approach
(Kernberg, 1965), countertransference was viewed as the wide
range of feelings, thoughts, attitudes and behaviors experienced
by the clinician in treating the patient; in these terms, it
could be considered a valuable source of information about the
patient’s intrapsychic and interpersonal dynamics. Therefore,
the clinician reactions to a patient impact the diagnostic and
therapeutic process, promoting a more accurate understanding
of the patient’s psychological functioning, especially in the
treatment of personality disorders (Beck et al., 2004; Dahl
et al., 2014; Gabbard, 2014; Lingiardi and McWilliams, 2015;
Yeomans et al., 2015; Bateman and Fonagy, 2016).

By definition, personality disorders are dysfunctional
schemas of the self and the relationship between self and
others. Patients’ styles of relating often emerge in the clinical
relationship, when the therapist is drawn into interactions that
reflect the patient’s enduring and maladaptive psychological and
interpersonal dynamics (Bateman and Fonagy, 2006; Clarkin
et al., 2006; Gabbard, 2014; Lingiardi and McWilliams, 2017).

Accordingly, therapists’ recognition of their subjective reactions
to a patient is important for their deep understanding of the
patient’s relational patterns and inner experience.

Research has examined the association between therapists’
responses and patients’ personality syndromes, especially
from the perspectives of clinicians and external observers.
Some studies, based on the clinician’s perspective, have
evaluated the quality and intensity of therapists’ emotional
responses to patients presenting with DSM-IV (American
Psychiatric Association [APA], 1994) axis II clusters (e.g.,
Betan et al., 2005; Røssberg et al., 2007), specific personality
disorders (e.g., Bourke and Grenyer, 2013; Colli et al.,
2014; Lingiardi et al., 2015; Tanzilli et al., 2017; Tanzilli and
Gualco, 2020), and personality traits in the psychotherapy
context (e.g., Røssberg et al., 2008; Tanzilli et al., 2018).
Other empirical investigations, based on the observer’s
perspective, have assessed therapists’ emotional experiences
using vignettes or audio/video recordings of personality
disordered patients (e.g., McIntyre and Schwartz, 1998;
Schwartz et al., 2007). All of these studies have shown that
cluster A disorders (i.e., paranoid, schizoid, and schizotypal
personality disorders) are associated with disengaged response
pattern; cluster B disorders (i.e., antisocial, borderline,
histrionic, and narcissistic personality disorders) are correlated
with overwhelmed/disorganized feelings, helplessness,
hostility, withdrawal, and sexual attraction; and cluster C
disorders (i.e., avoidant, dependent, and obsessive–compulsive
personality disorders) are associated with nurturant and
warm feelings. Moreover, these results have been consistent
across therapists’ theoretical orientations. Overall, there is
an increasing consensus that therapists’ awareness of their
personal responses to patients may promote greater sensitivity
in the diagnostic process, more accurate and clinically
meaningful case formulations, and more effective therapeutic
interventions (e.g., Gabbard, 2009a; Bateman and Fonagy, 2016;
Lingiardi and McWilliams, 2017).

The present study adopted the totalistic approach
(Kernberg, 1965) to explore which specific therapist reactions
and neural responses allow clinicians to discriminate between
patients with different personality disorders. To the best of
our knowledge, no empirical research has ever examined
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therapists’ response patterns to patients from a neuroscience
perspective. In addition, considering that previous studies have
reported the influence of analyst gender on transference and
countertransference responses (Berg et al., 2019; Chertoff et al.,
2020), to prevent this effect from influencing the results, only
male therapists were included in the present study. Specifically,
the research aimed at contributing a preliminary empirical
investigation of the clinical and neural responses—evaluated
in terms of event-related potential (ERP) components—of
psychodynamic clinicians while watching selected still images
from videos of three patients (performed by actors) with various
personality disorders (i.e., narcissistic, histrionic/borderline,
depressive).

Event-related potentials (ERPs) are cortical measurements
of the total electrical activity of postsynaptic potentials, which
are generated in brain structures in response to sensory,
cognitive, and motor events or stimuli (Peterson et al., 1995;
Ghani et al., 2020). ERPs are collected via a non-invasive
procedure, and they enable an advanced study of the temporal
dynamics of stimulus processing (Luck, 2014). The components
of the averaged ERP waveform indicate deflection (i.e., P for
positive, N for negative), expected latency from the stimulus
onset, and amplitude (i.e., neural resources required for
processing) (Luck, 2005). ERPs that peak within the first 100 ms
(approximately) after stimulus onset are known as sensory or
exogenous, as they depend largely on the physical parameters of
the stimulus; in contrast, later ERPs (emerging after 100 ms) are
termed cognitive or endogenous, as they reflect the evaluation
of information processing (Sur and Sinha, 2009; Sokhadze
et al., 2017). Moreover, while early ERPs (i.e., N100, N200,
P200) are mainly implicated in attention selection processes,
subsequent ERPs (i.e., P300 or later) reflect stimuli evaluation
or categorization.

The P1 component reflects early sensory processing within
the extrastriate visual cortex (Vogel and Luck, 2000; Olofsson
et al., 2008). It is typically larger in response to emotional
stimuli (Carretié et al., 2004)—particularly faces (Holmes et al.,
2007; Mueller et al., 2009; Mühlberger et al., 2009)—than non-
emotional stimuli. The subsequent N100 component is a centro-
parietal negative deflection, which peaks at approximately
130 ms after stimulus onset (Keil et al., 2001; Foti et al.,
2009). Relative to P1, N1 reflects increased sensitivity to the
emotional content of a visual stimulus, as it is larger for both
pleasant and unpleasant stimuli, relative to neutral pictures (Keil
et al., 2001; Carretié et al., 2007; Foti et al., 2009; Weinberg
and Hajcak, 2011). P200 peaks at approximately 180 ms after
stimulus onset (Carretié et al., 2004), and it is maximal at
the anterior and central sites (Luck and Hillyard, 1994). This
ERP component reflects the early affective evaluation and
discrimination of visual stimuli (Begleiter et al., 1979; Conley
et al., 1999) such as facial expressions (Eimer et al., 2003), as
well as emotional words (Kissler et al., 2006; Kanske and Kotz,
2007). N2 is a fronto-central negativity that follows P2 and

peaks at approximately 200–350 ms after stimulus onset. It is
thought to be generated in the anterior cingulate cortex (ACC;
Falkenstein et al., 1999; Pires et al., 2014). N2 is considered
an index of cognitive control processes, as it deals with the
inhibition of incorrect responses and is larger for conflict
resolution tasks (Sokhadze et al., 2017; Ligeza et al., 2018). The
subsequent broad centro-parietal positive deflection (i.e., P3)
occurs between 300 and 600 ms after stimulus onset (Roche
et al., 2004; Polich, 2007), and is thought to be generated by
a more distributed network of cortical regions, relative to N2
(Polich, 2007; Foti and Hajcak, 2008; MacNamara and Hajcak,
2009, 2010). P3 amplitude is sensitive to motivationally salient
stimuli, as it is modulated by both pleasant and unpleasant
cues, regardless of whether the salience is defined in terms of
the task demand or stimulus content (Olofsson et al., 2008;
Hajcak et al., 2010; Weinberg and Hajcak, 2010); similar results
have been reported for emotional words (Naumann et al.,
1992) and faces (Allison et al., 1999; Grecucci et al., 2018;
Sulpizio et al., 2019). Finally, the late positive potential (LPP)
is a sustained positive deflection in the ERP waveform with
centroparietal distribution, which emerges at approximately
300 ms following stimulus onset and persists for the duration
of the stimulus (Schupp et al., 2000, 2004a; Foti et al., 2009)
and beyond (for as long as 1,000 ms) (Hajcak and Olvet, 2008;
Hajcak et al., 2010). LPP amplitude is larger for emotionally
evocative stimuli (i.e., appetitive and aversive stimuli) than
for neutral stimuli (Dunning and Hajcak, 2009; Hajcak et al.,
2009), and it covaries with subjective arousal ratings of
emotional stimuli (Cuthbert et al., 2000; Weinberg and Hajcak,
2010). Simultaneous functional magnetic resonance imaging–
electroencephalogram (fMRI-EEG) studies have shown that LPP
amplitude is also associated with activity in posterior cerebral
regions (especially, lateral occipital, inferotemporal, and parietal
visual areas), which are implicated in attention to and the
perceptual processing of the motivational relevance of visual
scenes (Sabatinelli et al., 2007). In the present research, three
subcomponents of the LPP–hereafter termed late components
(LC)–were identified according to their persistence: LC1 (i.e.,
400–500 ms), LC2 (i.e., 500–700 ms), and LC3 (i.e., 700 ms).

In this study, supervised machine learning (ML)—known
as a decision tree (Pekel and Özmen, 2020)—was applied
(for the first time) to the domain of therapist responses. The
advantage of a supervised ML approach (i.e., a branch of
artificial intelligence) over standard frequentist approaches is
that the algorithm extracts a mathematical function that maps
one variable to another (e.g., ERP components to patients’
personality disorders), in order to predict new cases (Pekel
and Özmen, 2020; Dadomo et al., 2022; Grecucci et al., 2022).
Indeed, ML model performance refers to the prediction accuracy
for new observations, rather than the degree to which certain
factors explain the data.

Based on the above considerations, this pilot research aimed
at evaluating whether: (1) therapists’ responses predicted which
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patient they observed and whether particular clinician reactions
contributed to distinguishing between patients with different
personality disorders; and (2) therapists’ ERPs predicted which
patient they observed and, in particular, whether distinct ERP
components allowed this forecast.

Materials and methods

Participants

The present study was conducted at the Department of
Dynamic and Clinical Psychology, and Health Studies, Faculty
of Medicine and Psychology, Sapienza University of Rome, in
compliance with the Declaration of Helsinki (Helsinki, Finland,
June 1964). A sample of 14 licensed therapists (M = 36.07;
SD = 2.97; range 31–40) was recruited according to the following
inclusion criteria: (a) self-identification as a cisgender man; (b)
aged 30–40 years; and (c) reporting normal or corrected-to-
normal vision. The exclusion criteria were: (a) the presence of
neurological injury and psychiatric disease; (b) habitual drug
or alcohol use; and (c) visual impairment. Participants self-
declared their absence of psychiatric and neurological disease
and use of drugs and alcohol. All clinicians provided written
informed consent to participate and received no remuneration.
The study was approved by the Department Research Ethics
Committee (protocol number: 0000112/2020; date: 20/12/2020).

Measures

Clinical questionnaire. It is an ad hoc clinician-report
questionnaire that was used to obtain information about
the therapists. Clinicians provided basic demographic and
professional data, including their years of clinical experience.

Shedler-westen assessment procedure-200 (SWAP-200;
Westen and Shedler, 1999a,b; Shedler et al., 2014). The
SWAP-200 is a psychometric system designed to provide
a comprehensive assessment of personality and personality
pathology. It consists of 200 items that clinicians sort into
eight categories, ranging from 0 (not descriptive of the
person) to 7 (most descriptive of the person), in order to
comply with a fixed distribution. The SWAP–200 assessment
furnishes: (a) a personality diagnosis, based on the matching
of the patient assessment with 10 personality prototypes
from the DSM–IV axis II (i.e., PD scales); (b) a personality
diagnosis, based on the matching of the patient’s SWAP
description with 11 empirically derived Q-factors/styles of
personality; and (c) a dimensional diagnostic approach, based
on a multifaceted model of personality pathology, including
12 clinically relevant dimensions [e.g., hostility, narcissism,
emotional dysregulation, dysphoria, schizoid orientation;

see Shedler and Westen (2004)]. The tool also includes a
dimensional measure of psychological strengths and adaptive
functioning. A personality disorder is assigned when scores on
one or more PD scales and/or Q-factor or personality traits
(in standardized T-scores) are ≥ 60 and the high-functioning
scale score is < 60. The present study used only the SWAP-200
PD scales and personality dimensions, along with the healthy
personality global functioning index (i.e., high-functioning
scale). The SWAP-200 was designed for use by clinically
experienced informants, and its reliability and validity have
been extensively tested on different patient populations in
several studies, including multi-observer studies comparing
diagnoses by treating therapists with diagnoses by independent
assessors, based on research interviews (e.g., Westen and
Muderrisoglu, 2006; Blagov et al., 2012).

Therapist response questionnaire (TRQ; Zittel Conklin and
Westen, 2003; Betan et al., 2005). The TRQ is a clinician-
report instrument that assesses therapists’ emotional responses
to patients. It consists of 79 items that measure a wide spectrum
of thoughts, feelings, and behaviors expressed by therapists
toward patients. Clinicians evaluate each item on a 5-point
Likert scale ranging from 1 (not true) to 5 (very true). The
present study used an empirically supported version of the TRQ
(Tanzilli et al., 2016) to evaluate nine therapist response patterns:
(a) helpless/inadequate, describing feelings of inadequacy,
incompetence, and inefficacy; (b) overwhelmed/disorganized,
describing intense feelings of overwhelm in response to the
patient’s emotions and needs, as well as confusion, anxiety,
or repulsion; (c) positive/satisfying, describing an experience
of close connection, trust, and collaboration with the patient;
(d) hostile/angry, describing feelings of anger, hostility, and
irritation toward the patient; (e) criticized/devalued, describing
a sense of being criticized, dismissed, or devalued by the patient;
(f) parental/protective, describing a wish to protect and nurture
the patient in a parental manner; (g) special/overinvolved,
describing that the patient is very special, to the extent
that the clinician may show some difficulty maintaining the
boundaries of the therapeutic setting; (h) sexualized, describing
the presence of sexual attraction toward the patient; and
(i) disengaged, describing feelings of annoyance, boredom,
withdrawal, or distraction during sessions. Scores for each scale
are obtained by calculating the average score of the items
comprising each factor. The nine TRQ factors showed excellent
internal consistency (Streiner, 2003), obtaining the following
Cronbach’s alpha values: criticized/devalued (α = 0.86),
helpless/inadequate (α = 0.91), positive/satisfying (α = 0.84),
parental/protective (α = 0.77), overwhelmed/disorganized
(α = 0.88), special/overinvolved (α = 0.78), sexualized (α = 0.87),
disengaged (α = 0.80), and hostile/angry (α = 0.87). The
TRQ (and its version for adolescents, TRQ-A; Tanzilli et al.,
2020) showed high reliability and validity in different clinical
populations (cf., Stefana et al., 2020).
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Materials

Patient videos
Three videos were derived from the psychotherapy sessions

depicted in the popular American television series In Treatment.
Specifically, the videos showed clinical interactions between
the therapist, Paul Weston, and three of his patients: Alex
Prince, Laura Hill, and April (without surname). These
three characters were chosen because they presented different
personality pathologies (i.e., narcissistic, histrionic/borderline,
depressive), and all of the clinical interactions between Paul
(the therapist, played by an actor) and the three patients
(performed by actors) clearly showed crucial aspects of
psychological and interpersonal functioning related to these
specific personality syndromes.

The selected contents of all three videos are reported below.

Alex

Alex is a military aircraft pilot. The video shows his
initial exchange with Paul during their first psychotherapy
session: Alex enters Paul’s office without introducing himself. He
repeatedly asks whether Paul recognizes him, without explaining
why. Alex tells Paul that he has collected information about
Paul’s professional skills, and ultimately chose Paul because
the data confirmed that “he was the best.” Alex reveals that
he is accustomed to engaging with only the best. Thus, right
from the first lines spoken, Alex shows an exaggerated sense
of self-importance. He also appears dismissive and devaluing
of Paul, interrupting him often and accusing him of not being
a “good listener.” Alex structures and tries to dominate the
interaction with Paul, leaving little room for the therapist, who
feels cornered. Alex reveals that he is a war hero, and for
that reason, he expected Paul to recognize him. In fact, he is
the pilot who completed a delicate mission in Iraq that, by
mistake, resulted in the death of many children. In the face of
Paul’s disbelief, Alex emphasizes that he does not feel guilty.
Rather, he proudly affirms that he did his duty with surgical
precision, confirming the standards of excellence he had always
guaranteed as one of the most qualified ‘top guns’ in a Navy
special department.

Laura

Laura is an anesthesiologist who has been in a long-term
relationship with another one of Paul’s patients, which seems to
be progressing toward marriage. However, she is overwhelmed
by her attraction to Paul. The clip begins in the middle of a
conversation between Laura and Paul: she has just confessed
her love to Paul and is openly disappointed by his reaction,
having hoped that he would have felt the same. Laura details
romantic and erotic fantasies about Paul’s positive response,
trying to provoke his reaction. She also expresses frustration
and anger toward Paul, pointing out how humiliating it is to
see him do nothing after her declaration of love, and showing

difficulty accepting rejection. At one point, Laura talks about
a sexual encounter she had with a stranger in a club. She
says that the reason she did not have sex with that man was
not because she wished to remain faithful to her boyfriend,
but because she was deeply in love with Paul. Continuing to
provoke him, she describes in detail her fantasy of meeting
Paul in a bar and being seduced by him. She then states that
this is only her imagination. She knows nothing real can ever
happen between them; however, she cannot resign herself to
this reality. At the end of the clip, Laura appears desperate and
lamenting, wondering what will become of her life and how she
will manage this situation.

April

April is a young architecture student who has recently been
diagnosed with lymphoma. In the clip, she never talks about her
illness, but instead speaks about how she feels and how she has
always felt in her life. April appears tired. Something about her
eyes seems off and she feels depleted of strength. April tells Paul
that she did not sleep a wink the previous night. Although she
tries to make some jokes, her worry and sadness are evident.
She describes her sleepless night as a nightmare and reveals that
she sometimes considers hurting herself in order to end her
excruciating pain. However, she quickly reassures Paul by saying
that she is not serious, and that she would never do something
so reckless. She is just trying to share her feelings with him.
April talks about her fear of going crazy, recalling that she had
this concern even when she was younger. However, she refuses
to explore the topic further. She relates to Paul the thoughts
that were troubling her the night before, and expresses—with
a wistful attitude—her desire to return to a faraway place where
she once felt safe. Paul asks her to describe this place in more
detail, but April does not respond, and instead slumps down
on the couch. She tells Paul to wake her up a little later, and
then falls asleep.

Patient personality profiles

The personality syndromes of the abovementioned
characters were assessed using the SWAP-200 (Westen and
Shedler, 1999a; Shedler and Westen, 2004; Shedler et al., 2014),
by two independent judges who blindly viewed the first three
treatment sessions of each patient. The inter-rater reliability
(IRR). was good (Spearman’s Rho = 0.75). Figures 1, 2 show
the personality profiles of the three patients according to the
SWAP-200 PD and personality dimension scales, respectively.

Considering the SWAP-200 PD scales, Alex presented
with narcissistic personality disorder (T-score = 71),
alongside clinically relevant antisocial and paranoid traits
(T-scores = 59.8 and 56.7, respectively). His high-functioning
score demonstrated an average level of overall personality
functioning (T-score = 53.3). Laura presented with histrionic
(T-score = 76.6) and borderline (T-score = 68.4) personality
disorders, as well as strong dependent personality traits (T-
score = 56.6). Her high-functioning score was slightly below
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FIGURE 1

SWAP-200 personality profiles of Alex, Laura, and April.

FIGURE 2

SWAP-200 personality dimensions of Alex, Laura, and April.

average (T-score = 48.9). Finally, April showed a depressive
personality disorder (T-score = 63.2), in addition to clinically
relevant avoidant (T-score = 58) and obsessive (T-score = 57.1)
personality traits. Her personality functioning was average
(T-score = 53.1).

In terms of the SWAP-200 personality dimensions, Alex
presented with high levels of narcissism (T-score = 77.7), along
with clinically meaningful traits of hostility (T-score = 59.3) and

psychopathy (T-score = 56.9). Laura showed a great degree of
Oedipal conflict (T-score = 77.5) and emotional dysregulation
(T-score = 72.5), whereas April presented with high levels of
dysphoria (T-score = 66.8).

Visual stimuli
The visual stimuli were comprised of 72 images of faces

in color, with neutral emotional valence and a similar oval
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shape. Thirty-six still images depicting the patients’ faces
(i.e., target stimuli; 12 for Alex, 12 for April, and 12 for
Laura, respectively) were selected from the previously shown
videos. Additionally, 36 images depicting unfamiliar faces (i.e.,
filler stimuli) were selected from the racially diverse affective
expression (RADIATE) stimulus set (Conley et al., 2018), on
the basis of their similarity to the three patients: 12 unfamiliar
faces of African American men were chosen as Alex’s distractors,
12 unfamiliar faces of White women were chosen as April’s
distractors, and 12 unfamiliar faces of White women were
chosen as Laura’s distractors. During the visual stimuli task,
the 72 images were randomly repeated for three times to
get a total of 216 trials [36 trials per stimulus (Alex, April,
Laura, distractor of Alex, distractor of April, and distractor of
Laura]. Each trial started with a fixation cross displayed for
1,000 ms, followed by the visual stimulus (Alex, April, Laura,
distractor of Alex, distractor of April, and distractor of Laura)
presented for 2,000 ms. The trial ended with inter-stimulus
interval (ISI) of 500 ms (Figure 3). The visual stimuli task
lasted about 13 min. Given the specific experimental question
(i.e., “Can we classify one patient versus the other?”), this
paper does not report the analyses of filler stimuli. Rather,
the present study focused on the faces of the real patients, to
determine whether ERP components and therapist reactions
could discriminate (i.e., classify, in ML terms) between each
pair of patients (i.e., Alex vs. April, Alex vs. Laura, and April
vs. Laura).

Experimental procedure

Therapists were asked to complete a battery of instruments
(including the clinical questionnaire and the TRQ; see
“Measures” section) after watching the three video clips
described above. Each participant filled out the questionnaires
in consideration of how they might feel when interacting with
the patients observed in the videos. To prevent any order
effect, videos were shown to participants in a random order.
Subsequently, clinicians were asked to complete a laboratory
experiment in which they viewed a series of still images from
the videos. All participants performed the visual task in a
dimly lit room, seated at a distance of 80 cm from the PC
monitor displaying the stimuli (27 cm, 75 Hz, 1,024 × 768).
The visual stimuli were presented using E-Prime software
(v.2.0.8.90; Psychology Software Tools), and the high-density
electroencephalography (hdEEG) signal of each participant was
recorded during the task. To limit potential biases associated
with preconceived stereotypes about personality syndromes,
participants were unaware of patients’ personality diagnoses.
Following the experimental procedure, clinicians were asked
to assign a personality diagnosis to all three patients based
on the observed video material. The reliability of their
responses was about 90%.

High-density electroencephalography
recordings and data processing

HdEEG signals were recorded continuously at 250 Hz
with reference to the vertex (Cz), with impedances kept below
50 k�, using a 256-channel Hydrocel Geodesic Sensor Net and
Net Station software (v.4.4.2; Electrical Geodesic, Inc., Eugene,
OR, USA). Subsequently, hdEEG data were digitally filtered at
30 Hz low-pass in offline mode. Data for each participant were
segmented in epochs of 1,100 ms, ranging from 100 ms before
to 1,000 ms after stimulus onset. Artifact detention was set to
200 µV for bad channels (i.e., noisy electrodes), 140 µV for
eye blinks, and 100 µV for electrodes detecting eye movements
(Picton et al., 2000; Bourisly and Shuaib, 2018; Lai et al.,
2020; Altavilla et al., 2021). Segments containing eye blinks,
eye movement, or more than 15 bad channels were excluded.
A baseline correction of −100 ms before stimulus onset was
applied. The amplitude and the latency of ERP components in
response to each type of stimulus (Alex, April, and Laura) were
extracted automatically through Net Station software, averaging
the clean segmented trials for each participant. In the study,
the following intervals were set: 80–160 ms for P100; 160–
220 ms for N170; 270–400 ms for P300; 400–500 for LC1;
500–700 for LC2; and 700–1,000 for LC3. Following hdEEG
signal cleaning from artifacts, as reported in previous studies
(Picton et al., 2000; Tanner et al., 2015; Lai et al., 2020; Altavilla
et al., 2021), the following electrode locations were chosen for
each montage: occipital (O1 and O2), occipito-temporal (left:
85, 96, 107, 108, 109; right: 151, 160, 161, 171, 172), parietal
(left: 77, 78, 79, 86, 87, 88; right: 142, 143, 153, 154, 162,
163), and frontal (left: 23, 24, 30, 35, 42; right: 6, 7, 206, 215,
224).

Data were analyzed for peak amplitudes and latencies
at P100 on the occipital and occipito-temporal montages;
and at N170 on the occipital, occipito-temporal, and parietal
montages. Moreover, data were analyzed for mean amplitudes
and latencies at P300 on the occipito-temporal, parietal, and
frontal montages. Lastly, at LC1, LC2, and LC3, data were
analyzed for mean amplitudes of the occipito-temporal, parietal,
and frontal montages.

Source analysis (sLORETA)

To locate the neural generators of the ERP components,
hdEEG signals were processed using the standardized low-
resolution electromagnetic tomography (sLORETA) (Pascual-
Marqui, 2002) inverse model of the GeoSource software (v.2.0;
EGI, Eugene, OR, USA), with Tikhonv 1 × 10−4 regularization.
sLORETA assumes the current density standardization, which
considers not only the variance of noise in the hdEEG
measurements but also the biological variance in the actual
signal (Pascual-Marqui, 2002). Biological variance is thought to
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FIGURE 3

Schematic representation of the hdEEG experimental design.

be independent and uniformly distributed in the brain, resulting
in a linear image localization with exact and zero localization
error (Jatoi et al., 2014). Source locations were derived from
the probabilistic map of the Montreal Neurological Institute
305 subjects (i.e., MNI305 average). On this basis, gray matter
volume was parcellated into 7-mm voxels. Each voxel served
as a source location with three orthogonal orientation vectors,
resulting in a total of 2,447 source triplets, whose anatomical
labels were estimated using a Talairach Daemon (Lancaster et al.,
2000; Cecchini et al., 2013; Massaro et al., 2018). Magnetic
resonance imaging normalization and data extraction were
performed for each participant, and the mean intensities of
specific Brodmann areas (BAs) were extracted for each ERP
component.

In accordance with the hypotheses and the literature
regarding the neurobiological correlates of the visual processing
of faces (Eimer and Holmes, 2007; Vuilleumier and Pourtois,
2007; Hung et al., 2010; Lai et al., 2020), the following regions
of interest (ROIs) were chosen for the sLORETA analyses:
occipital, limbic, anterior cingulate cortex, posterior cingulate
cortex, parietal, temporal, and prefrontal cortex. For each
ROI, the following BAs in both hemispheres were selected:
BA17, BA18, and BA19 for the occipital ROI; amygdala, insula,
amygdala-hippocampus junction, and hippocampus for the
limbic ROI; BA24, BA32, and BA33 for the anterior cingulate
cortex ROI; BA23, BA30, and BA31 for the posterior cingulate
cortex ROI; BA01, BA02, BA03, BA05, and BA07 for the parietal

ROI; BA20, BA 21, BA 22, BA 37, BA 38, BA 41, BA 42, and
BA 43 for the temporal ROI; and BA09, BA10, BA11, BA46, and
BA47 for the prefrontal cortex ROI. The mean intensity of each
BA in response to the target stimuli (i.e., Alex, April, Laura) was
extracted for each ERP component (i.e., P100, N170, P300, LC1,
LC2, LC3).

Statistical analysis

Statistical analyses were performed in JASP (v.016; JASP
Team 2021), using a decision tree classification model. The
decision tree is a supervised ML algorithm that obtains
predictive estimates for variables that take discrete values (Loh,
2011). Tree models in which the target variable has a discrete
value are called classification trees. Such trees are structured so
that every leaf represents a class label (i.e., Alex, Laura, April),
and branches represent relevant features that predict class labels
(i.e., therapist reaction, ERP components). The algorithm finds
the optimal decision tree by computing the error between the
predicted value and the actual value at each split point. Split
point errors are then compared across variables and the lowest
prediction error is used to generate the tree (Pekel and Özmen,
2020). Such split points indicate the most relevant predictive
features.

In the present study, the data split was set to use 20% of
the data: of the 28 observations (i.e., 14 therapist responses for
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two patients at a time) 23 were used for model training and five
were used for model testing. The hold-out method was used
to test the predictive value of each model, with the following
split: 80% of observations were used to train the model, and the
remaining 20% were used to test the model (i.e., 23 observations
were used for training and five were used for testing). The
algorithmic settings were as follows: the minimum number of
observations for a split was set to 20, the minimum number
of observations in the terminal was set to 7, the max iteration
depth was set to 30; and the complexity parameter was set to
0.01. Predictors were scaled. Models were iterated five times and
the best model was selected on the basis of the highest accuracy
(i.e., bake-off method).

Results

Characteristics of therapists’ responses
to patients

Figure 4 depicts the therapist responses to patients with
narcissistic, histrionic/borderline, and depressive personality
disorders (i.e., Alex, Laura, and April, respectively). The mean
scores of the TRQ patterns indicated that the strongest therapist
response patterns elicited by Alex were criticized/devaluated
(M = 3.30, SD = 0.62) and hostile/angry (M = 3.17, SD = 0.87),
whereas the most intense therapist reactions patterns evoked
by Laura and April were sexualized (M = 3.02, SD = 0.97) and
parental/protective (M = 3.06, SD = 0.97), respectively.

Prediction of patient personality
disorder from therapists’ responses
and ERP components

The results of the decision tree are reported below for each
pair of patients.

The first comparison focused on the therapist reactions to
the narcissistic (i.e., Alex) versus the depressive (i.e., April)
patient. The decision tree performance when classifying Alex
versus April achieved a classification accuracy of 100%. Of
note, the precision (i.e., positive cases predicted) was 100% and
the recall (i.e., true positive rate) was 100%. The area under
the curve was 1.0.

The relative importance of all therapist response patterns
included in the ML model were, in order: criticized/devalued
(26.190), hostile/angry (19.048), helpless/inadequate
(16.667), parental/protective (14.286), special/overinvolved
(11.905), and disengaged (11.905) (Figure 5A). Of note,
the criticized/devalued pattern was responsible for the
main split between Alex and April, according to the
following rule: if criticized/devalued ≥ 0.065 then Alex, if
criticized/devalued < 0.065 then April.

In the comparison focused on ERP components, the
decision tree performance when classifying Alex versus April
achieved a classification accuracy of 80%. Thus, the extracted
function was able to accurately guess which patient the
therapist was observing at a level far above chance. The
precision (i.e., positive cases predicted) was 85% and the
recall (i.e., true positive rate) was 80%. The area under the
curve was 0.75%.

The relative importance of ERP components was, in order:
LC1 RHPC (19.149), LC2 RHPC (19.149), LC3 LHPC (17.021),
LC2 LHPC (17.021), P1 RAMG (14.894), and LatP3 frL (12.766)
(Figure 5B). Of note, LC1 RHPC was responsible for the main
split between Alex and April, according to the following rule: if
LC1 RHPC ≥ 0.099 then Alex, if LC1 RHPC < 0.099 then April.

The second comparison focused on the therapist responses
to the narcissistic (i.e., Alex) versus the histrionic/borderline
(i.e., Laura) patient. The decision tree performance when
classifying Alex versus Laura achieved a classification accuracy
of 80%. The precision (i.e., positive cases predicted) was 87%
and the recall (i.e., true positive rate) was 80%. The area under
the curve was 0.83.

The relative importance of therapist responses was, in
order: criticized/devalued (29.412), hostile/angry (20.588),
helpless/inadequate (11.765), positive/satisfying (11.765),
overwhelmed/disorganized (11.905), and parental/protective
(8.824) (Figure 6A). Of note, the criticized/devalued pattern
was responsible for the main split between Alex and Laura,
according to the following rule: if criticized ≥ 0.079 then Alex,
if criticized < 0.079 then Laura.

In the comparison focused on ERP components, the
decision tree performance when classifying Alex versus Laura
achieved a classification accuracy of 80%. Thus, the extracted
function was able to accurately guess which patient the therapist
was observing at a level far above chance. The precision (i.e.,
positive cases predicted) was 85% and the recall (i.e., true
positive rate) was 80%. The area under the curve was 0.75.

The relative importance of ERP components was, in order
of importance: LC2 RHPC (21.277), LC3 RHPC (19.149),
LC1 RHPC (19.149), LC2 LHPC (17.021), LatP3 frL (12.766),
and N1 RAMG (10.638) (Figure 6B). Of note, LC2 RHPC
was responsible for the main split between Alex and Laura,
according to the following rule: if LC2 RHPC ≥ 0.331 then Alex,
if LC3 < 0.331 then Laura.

The third comparison focused on the therapist reactions to
the depressive (i.e., April) versus the histrionic/borderline (i.e.,
Laura) patient. The decision tree performance when classifying
Alex versus April achieved a classification accuracy of 100%.
The precision (i.e., positive cases predicted) was 100% and
the recall (i.e., true positive rate) was 100%. The area under
the curve was 1.0.

The relative importance of therapist reactions was,
in order: sexualized (43.478), overwhelmed/disorganized
(21.739), parental/protective (13.043), helpless/inadequate
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FIGURE 4

Therapist responses to Alex, Laura, and April.

FIGURE 5

Relative importance of all therapist response patterns (A) and event-related potential (ERP) components (B), included in the machine learning
(ML) model for Alex versus April.

(8.696), hostile/angry (8.696), and criticized/devalued (4.348)
(Figure 7A). Of note, the sexualized pattern was responsible
for the main split between April and Laura, according to the
following rule: if sexualized ≤ 0.049 then April, if LC3 > 0.049
then Laura.

In the comparison focused on ERP components, the
decision tree performance when classifying April versus Laura
achieved a classification accuracy of 100%. The precision (i.e.,
positive cases predicted) was 100% and the recall (i.e., true
positive rate) was 100%. The area under the curve was 1.0.
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FIGURE 6

Relative importance of all therapist response patterns (A) and event-related potential (ERP) components (B), included in the machine learning
(ML) model for Alex versus Laura.

FIGURE 7

Relative importance of all therapist response patterns (A) and event-related potential (ERP) components (B), included in the machine learning
(ML) model for April versus Laura.

The relative importance of ERP components was, in order:
LC3 LHPC (25.926), P3 LHPC (18.519), LC2 RHPC (18.519), P1
RAMG (14.815), P3 RHPC (11.111), and AmP3 parL (11.111)

(Figure 7B). Of note, LC3 LHPC was responsible for the main
split between April and Laura, according to the following rule: if
LC3 ≤ 0.235 then April, if LC3 > 0.235 then Laura.
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Discussion

The main aims of the present pilot study were to investigate,
through an experimental research design: (1) whether therapists’
specific emotional, cognitive, motivational, and behavioral
responses to visual stimuli depicting three patients with
different personality disorders distinguished between patients
in a statistically systematic and clinically meaningful way; and
(2) whether therapists’ distinct neural responses (i.e., ERP
components) while viewing visual stimuli of patients’ faces
during the EEG task differentiated between the three patients,
with high accuracy. An ML method was adopted to evaluate
the ability of a model (consisting of clinical or neural variables)
to accurately predict the facial stimulus of a personality-
disordered patient from that of another patient (using pairwise
comparisons) during the EEG experimental procedure.

Regarding the first goal, the general question posed was:
“Is it possible to predict which patient the therapist observed
from their subjective reactions? If so, which pattern of therapist
response better predicts one patient than another?” Overall,
the findings confirmed that therapists’ reactions to visual
stimuli depicting patients’ faces during the EEG task precisely
discriminated between patients presenting with narcissistic (i.e.,
Alex), histrionic/borderline (i.e., Laura), and depressive (i.e.,
April) personality disorders. In other words, specific therapist
responses were associated with the facial stimuli of patients
with particular personality pathologies, in a coherent and
predictable manner.

In more detail, the ML models comparing Alex and April
(Figure 5A), Alex and Laura (Figure 6A), and April and Laura
(Figure 7A) distinguished the visual stimuli of different patients
on the basis of clinician reactions with high accuracy (ranging
from 80 to 100%). Of note, the criticized/devalued therapist
reaction emerged as the most important predictor, with the
strongest discriminatory power in identifying the narcissistic
patient (i.e., Alex) from the depressive and histrionic/borderline
patients (i.e., April and Laura, respectively). Conversely, the
sexualized reaction was the most relevant and clinically useful
relational dimension in comparing April and Laura, with a cut-
off value that maximized both accuracy and the specificity of
prediction.

These results are supported by a wide corpus of clinical
observations (e.g., Gabbard, 2014; Yeomans et al., 2015;
Lingiardi and McWilliams, 2017) and empirical evidence in
the field (Betan et al., 2005; Dahl et al., 2012, 2014; Bourke and
Grenyer, 2013; Colli et al., 2014; Nissen-Lie et al., 2022). In this
vein, previous studies investigating the relationship between
patients’ narcissistic personality disorder and therapists’
responses in the psychotherapy context (e.g., Betan et al., 2005;
Ronningstam, 2012, 2016; Tanzilli et al., 2017) have highlighted
that narcissistic patients typically evoke negative emotional
reactions in clinicians, potentially disrupting their ability
to benefit from the clinical treatment (McWilliams, 2004).

Clinicians tend to feel devaluated, unappreciated, demeaned,
or belittled by narcissistic patients during psychotherapy (e.g.,
Kernberg, 1975, 2014; Gabbard, 2009b). These reactions may
reflect patients’ typical affective-interpersonal difficulties, which
frequently involve behavior that is domineering, controlling,
competitive, hostile, and cold, as well as a defensive tendency
to criticize and devalue others due to feelings of inferiority and
attempts to stabilize fluctuating self-esteem (e.g., Perry and
Perry, 2004; Clemence et al., 2009; Ogrodniczuk and Kealy,
2013).

Other empirical investigations have found that borderline
patients tend to elicit therapist response patterns characterized
by feelings of overwhelm, helplessness, and overinvolvement
(e.g., Lingiardi et al., 2015). These reactions may reflect patients’
severe emotional dysregulation and contradictory self and other
representations, which are related to the overuse of primitive
defenses such as spilling and projective identification (e.g.,
Clarkin et al., 2006). Moreover, histrionic patients tend to evoke
a sexualized response in therapists (Gabbard, 2014), perhaps in
association with their tendency to display seductive attitudes
in their relationships with others (including the clinician).
According to the clinical literature (e.g., McWilliams, 2004),
this erotization may have a defensive function, serving toward
off feelings of weakness or a fear of intimacy in therapy, or to
maintain a sense of control and power over the therapist.

Finally, research has shown that depressive patients mainly
elicit positive and warm feelings in the therapist (e.g., Blatt,
2004; Blatt and Shahar, 2004; Hennissen et al., 2019; cf. also
McWilliams and Shedler, 2017). In general, such patients
are cooperative in the therapeutic relationship; accordingly,
therapists’ nurturant and protective feelings toward depressive
patients may relate to their collaborative attitudes. Moreover,
depressive patients are characterized by chronic vulnerability to
painful affect (especially depression, guilt, shame, and perceived
inadequacy), which may provoke in clinicians a strong impulse
to care, even to the point of overinvolvement (cf., McWilliams
and Shedler, 2017).

Regarding the second goal, the research question was: “Is it
possible to predict which patient therapists observed from their
brain states (in terms of ERPs)? If so, what are the main ERP
components that contribute to this predictive model?” Overall,
the findings showed that LPP amplitude in the hippocampus
was able to reliably discriminate between patients. The LLP
is conceived of as a neural index of the controlled attentional
processes (Schupp et al., 2004b; Hajcak et al., 2009; Frenkel and
Bar–Haim, 2011) involved in the affective appraisal of stimuli
(Schupp et al., 2006; Wessing et al., 2013), and particularly
emotional faces.

It has been largely documented that, during facial
processing, information from the structural features of the
face is rapidly integrated with (and affected by) contextual
variables, derived from the observed face (e.g., eye gaze),
its surrounding body elements (e.g., body posture), the
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external scene (e.g., visual background), and the perceiver
(e.g., his/her biographical knowledge or processing biases)
[(Adams and Kleck, 2003, 2005; Artuso et al., 2021); for a
review see Meeren et al. (2005), Wieser and Brosch (2012),
Rischer et al. (2020)].

(Adams and Kleck, 2003, 2005; Artuso et al., 2021) for a
review see Meeren et al. (2005), Wieser and Brosch (2012),
Rischer et al. (2020). Numerous studies have shown that
this context effect on facial processing is limited to late
latencies (Bradley, 2009; Hajcak et al., 2009, 2010; Diéguez–
Risco et al., 2013; Wessing et al., 2013), and that contexts
that are conditioned to arousal (particularly threat) increase
LPP amplitude (Klein et al., 2015; Xu et al., 2016; Stolz
et al., 2019). Of note, these findings disconfirm those of less
robust investigations reporting the neural processing of facial
expressions and contextual variables as occurring at earlier
latencies, involving the vertex positive potential (VPP) and its
negative counterpart (N170) (Righart and De Gelder, 2006,
2008; Hietanen and Astikainen, 2013; Diéguez-Risco et al.,
2015).

A large body of research has shown that the LPP is also
a specific index of memory encoding and storage (Palomba
et al., 1997; Schupp et al., 2000), particularly when individuals
are confronted with emotionally arousing stimuli (Mecklinger
and Pfeifer, 1996; Azizian and Polich, 2007). In line with this,
it has been found that meaningful and arousing stimuli elicit
larger LPPs and are better retrieved than neutral and relatively
less arousing stimuli (Palomba et al., 1997; Dolcos and Cabeza,
2002).

How do emotionally arousing stimuli facilitate memory
encoding and storage? Compared to the stimulus valence
(i.e., unpleasant–pleasant), which influences relatively early
components (100–250 ms), stimulus arousal level (i.e., low–
high) influences relatively later (200–1,000 ms) components
(Olofsson and Polich, 2007). Moreover, while stimulus valence
is indicative of initial selective attention toward salient image
content [with unpleasant stimuli producing stronger emotional
effects than pleasant stimuli; for a review, see Olofsson et al.
(2008)], stimulus arousal leads to an increase in attentional
resources that, in turn, facilitates memory encoding and storage
(Dolcos and Cabeza, 2002; Schupp et al., 2004a,b).

In the present research, LPP amplitude proved more
sensitive in identifying the facial stimuli of patients with
different personality pathologies. However, some slight
differences merit further discussion. Overall, consistent with
the research mentioned above, it may be assumed that LPPs are
not merely elicited by patients’ faces, per se. Instead, they might
indicate that, during the EEG task, therapists were engaged in:
(a) the attentive processing of affectively meaningful stimuli
and “contextual variables” (e.g., Schupp et al., 2006; Bradley,
2009; Hajcak et al., 2009, 2010; Diéguez–Risco et al., 2013;
Wessing et al., 2013) related to patients with distinct personality
disorders who were previously observed in the videos, and (b)

the memory encoding of patients’ (emotionally arousing) faces
(Mecklinger and Pfeifer, 1996; Schupp et al., 2000; Azizian and
Polich, 2007).

In more detail, the ML models found that amplitudes
of specific LPP sub-components were able to accurately
discriminate between the facial stimuli of patients with
different personality pathologies. Of note, the earliest LPP sub-
component (LC1) occurred when therapists were confronted
with the facial stimuli of a narcissistic (i.e., Alex) versus a
depressive (i.e., April) patient (Figure 5B); the middle LPP sub-
component (LC2) occurred when therapists were confronted
with the facial stimuli of a narcissistic (i.e., Alex) versus a
histrionic/borderline (i.e., Laura) patient (Figure 6B); and the
last—and most persistent—LPP sub-component (LC3) occurred
when therapists were confronted with the facial stimuli of a
depressive (i.e., April) versus a histrionic/borderline (i.e., Laura)
patient (Figure 7B).

According to the abovementioned studies on therapist
responses to personality-disordered patients, some
considerations should be addressed. Narcissistic patients
tend to evoke very negative and intense therapist reactions,
characterized by hostility, irritation, and contemptuous
derogation; histrionic/borderline patients mostly elicit a strong
sense of incompetence, inadequacy, confusion, and sexual
arousal; whereas depressive patients evoke positive reactions
(i.e., nurturing, protection, care). As depicted in Figure 4, the
therapist reactions to Alex, Laura, and April were consistent
with the empirical literature, suggesting that patients with
narcissistic and histrionic/borderline diagnoses show “more
arousing” features than depressive patients. Noteworthy,
narcissistic and histrionic/borderline diagnoses are among the
most challenging clinical syndromes to treat in psychotherapy,
especially due to the difficulty of establishing a “good enough”
therapist–patient relationship (e.g., Ogrodniczuk and Kealy,
2013; Gabbard, 2014; Caligor et al., 2015; Yeomans et al., 2015).

From this perspective, we may assume that the involvement
of the earliest LC1 and LC2 ERP sub-components when
therapists were confronted with the facial stimuli of Alex
and Laura, respectively (compared with the last and more
persistent LC3 sub-component predicting April’s face), reflects
the particular personality characteristics of these patients. In
other words, during the EEG procedure, clinicians’ attention
processes seem to have been engaged earlier when confronted
with (emotionally arousing) visual stimuli connected to Alex
and Laura. Conversely, when therapists confronted April’s
(less arousing) stimuli, their attention and affective meaning
attribution processes required later latencies. If future research
is able to corroborate these preliminary results, we could
argue for the great clinical utility of LPP sub-components
in discriminating between patients with distinct affective and
interpersonal characteristics.

The present results also showed that, in each tested
pair of patients, the LPP was maximally localized in the
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hippocampus. This suggests that this cerebral region plays a
relevant role in memory processing (Cohen and Eichenbaum,
1995; Eichenbaum, 2001) and the recall of rich and detailed
memories (i.e., episodic memories) (e.g., Scoville and Milner,
1957; Addis et al., 2004; Barron et al., 2020). The hippocampus
is conceived of as the apex of cortical processing, allowing
pattern-separated information to be rapidly bound to support
the recall of episodic memories (Felleman and Van Essen,
1991; Mishkin et al., 1998; Addis et al., 2007; Montaldi and
Mayes, 2010; Mesulam, 2013). In more detail, the hippocampus
receives sensory cortex inputs (including information from
all sensory modalities) from the entorhinal, perirhinal, and
parahippocampal cortices. On this pathway to the hippocampus,
sensory inputs become increasingly elaborated (Pandya and
Seltzer, 1982; Van Essen and Maunsell, 1983), and make broad
cortico-cortical connections that allow the hippocampal output
to be projected back to the neocortex (Witter et al., 1989; Witter,
1993; Squire et al., 2004).

At a physiological level, memory recall implies that, in
the presence of an actual retrieval cue, the hippocampal
representation of the original experience is promptly reactivated
(Wheeler et al., 2000; Rugg and Vilberg, 2013). It has been
suggested that, by virtue of reciprocal anatomical connectivity,
the hippocampus may coordinate (through excitatory actions)
activity in neocortical circuits (Barron et al., 2020), causing
the reinstatement of the original neocortical pattern and
triggering a re-experience of the original event (Eldridge et al.,
2000; Maguire et al., 2001; Moscovitch and McAndrews, 2002;
Daselaar et al., 2008; Rugg and Vilberg, 2013).

Of note, beyond sensory information about the external
world, interoceptive information regarding the internal and
motivational state of the organism from subcortical and
brainstem systems is also transmitted to the hippocampus
(Strange and Dolan, 2006). It has been proposed that,
during memory recall (and particularly during autobiographical
memory recall), specific qualities associated with memories
(e.g., vivid details, emotionality, personal significance) exert
a modulating influence on hippocampal activity and thereby
the re-experience of past events (Wheeler et al., 1997; Strange
and Dolan, 2006). These assumptions are coherent with the
emotional context maintenance and retrieval model (eCMR;
Talmi et al., 2019), which extends the original context
maintenance and retrieval model (CMR; Polyn et al., 2009)
to the emotional domain. In line with this, the eCMR
assumes that memory retrieval is not only influenced by the
conditions of the retrieval, itself, but also by the qualities
of memories with a personal, emotional meaning (Talmi
et al., 2019). In summary, the eCMR provides a conceptual
explanation of what we need (or are prone) to remember.
The hippocampus plays a central role in these processes, given
its connectivity with neocortical areas involved in declarative
memory (particularly dorsal anterior cingulate regions; Bush
et al., 2000; Critchley, 2004) and other cerebral areas (e.g., the

amygdala as well as broad networks underlying attentional and
contextual processing) that favor the enhancement of memory
for emotional stimuli, during both encoding and retrieval
(see Richardson et al., 2004; Dolcos et al., 2012). In light of this
evidence, it is plausible to assume that, while observing patients,
therapists not only retrieve memories of those patients (and
their specific personality disorders), but they also engage
attentional and emotional resources to integrate such memories
with those of their previous clinical experience with personality
disordered patients.

What impact might therapists’ previous clinical experience
with patients reporting specific personality disorders (e.g., in
this case, narcissistic, histrionic/borderline, depressive) have
on “real” patients with similar personality diagnoses, such as
Alex, Laura, and April? There is mounting empirical evidence
to suggest clear connections between memory processes,
psychopathology, and psychotherapy (see, e.g., the work of Lane
et al., 2015 and all related commentaries), neglecting the ways
in which therapists remember or, in other terms, how they use
attention and memory processes to serve a healing function [e.g.,
Gazzaniga, 2008; Boston Change Process Study Group, 2010; for
a deeper discussion, see Ekstrom (2014)].

To our knowledge, no prior study has focused on clinicians’
memory processes; consequently, based on the extensive
neuroscience literature reported above, we could only speculate
that, in our pioneering investigation, therapists’ meaningful
memory recall processes (regarding memories of both the
observed patients and previous clinical experiences) affected
their ability to distinguish between the facial stimuli of patients
with different personality disorders during the EEG procedure.
As Addis et al. (2007) underlined, “events in one’s past and
future are inherently personal and thus should be comprised
of autobiographical information” (p. 2). From this premise,
and considering the hippocampal role in the reintegration of
recollective details in autobiographical memory, Addis et al.
suggested that this cerebral structure may also “bind event
details for novel future scenarios” (p. 2). This assumption has
been repeatedly confirmed by neuroscience research (Okuda
et al., 2003; Addis et al., 2007; Rugg and Vilberg, 2013). In
fact, the hippocampus comprises part of a common neural
network—as well as the medial prefrontal cortex (MPFC) and
medial parietal cortex (MPC), extending into the retrosplenial
cortex and precuneus (Okuda et al., 2003; Addis et al.,
2007; Addis and Schacter, 2008)—that is engaged when both
remembering the past and imagining the future.

It has been demonstrated that, in the reconstruction of a
past event or the creation of a future event, the hippocampus
is engaged early (Addis et al., 2007). Such engagement even
precedes that of the PFC, which is known to process self-
referential information (Craik et al., 1999; Gusnard et al.,
2001; Johnson et al., 2002) such as autobiographical memories
(Maguire, 2001; Gilboa, 2004) and imagined future events
(Okuda et al., 2003). According to the constructive episodic
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simulation hypothesis (Schacter and Addis, 2007), the common
neural network for past and future events reflects a reliance on
memory to collect details that may be coherent with both past
and imagined representations.

Of note, it has also been shown that hippocampal activity
is higher when future—as opposed to past—events are imaged
(Okuda et al., 2003; Addis et al., 2007). Although both past
and future events engage a common neural network aimed
at retrieving information from memory, only future scenarios
require previously bound information (i.e., memory traces) to
be searched, collected, and re-integrated into a novel future
event (Cohen et al., 1999; Eichenbaum, 2001). This implies that
additional hippocampal resources are needed to allow the details
of past events to be successfully bound into a coherent event
(Schacter and Addis, 2007).

This relevant role of the hippocampus allows us to extend
the clinical implications of our preliminary findings. If processes
involving the hippocampus (along with the temporal lobe and
other cortical regions) link the past with the present and allow
for projection into the future, it may be reasonable to speculate
that: (a) therapists’ episodic and autobiographical memories
(strongly connected to their clinical practice and emotionally
significant experiences) exert a modulatory effect on attention
processes and the attribution of personal meaning to visual
stimuli depicting patients (through complex mechanisms of
encoding, storage, and retrieval); and (b) clinicians are able
to integrate this information and use semantic knowledge
involving personally meaningful representations and symbols
to establish accurate patient diagnoses, develop “good enough”
therapeutic alliances, and plan effective treatment interventions
(Ekstrom, 2014).

The convergence of several empirical and clinical
contributions suggests that therapist reactions to narcissistic
patients may provoke enactments of judgment, harsh
commentary, premature interpretation, criticism, and/or
accusatory statements (Gabbard, 2009b; Ronningstam, 2016;
cf. also Crisp and Gabbard, 2020); whereas the treatment of
histrionic/borderline patients may require firm boundaries
to be maintained in the therapeutic relationship, in order to
allow for a safe and stable context for patients’ self-examination
and interpretation of their emotional and relational difficulties
(McWilliams and Shedler, 2017). Conversely, when working
with depressive patients, the clinical challenge may be the
development of an “idealized” patient-therapist relationship in
which there is no space for the disappointment and frustration
that is inevitable in the therapeutic setting (McWilliams, 2004).
Thus, in light of the considerations discussed above, we might
assume that clinicians’ ability to make accurate clinical decisions
(or predictions) in psychotherapy relates to neurophysiological
processes that mainly involve the hippocampus.

Despite the reported strengths and implications for future
research, the present study has some notable limitations,
including the relatively small number of recruited therapists.
As regards this point, we wish to underline that the research is

ongoing, and the recruitment of additional cases is underway.
A robust enlargement of the therapist sample will allow us
to investigate how, in clinicians, therapeutic reactions mediate
neural responses during the observation of patient faces. An
additional limitation is that distractors (i.e., unfamiliar faces)
were not considered in the analyses. We are aware that the
inclusion of distractors as control variables would have clarified
(and perhaps supported) the above considerations. This is what
we intend to verify in the next study.

Bearing in mind these limitations, to the best of our
knowledge, no previous study has investigated therapist
response patterns to patients with various personality
pathologies from a neuroscience perspective. The results
of the study, albeit preliminary, hold promise for the field,
shedding light on the role played by therapists’ memory
processes in clinical practice.
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