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Abstract

This pilot study (N = 28) aims to develop universal computer-aided empathy training. The
experiment tests a research design of manipulating behavior in subjects toward non-affective
cues in a bioengineering system. The study implements the Mother-Fetus Neurocognitive
Model to involve subjects in subliminal cognitive collaboration with confederates, which
enables subjects to associate the meaning of empathy with the picture only seen by
confederates. The outcome shows the feasibility of the chosen research design with the
efficiency of the 7-minute training: 50% of subjects confidentially attribute an empathic
attitude to the neutral stimuli, and the probability of such an outcome, in a case if achieved
by chance, is only p = 0.004. Since subliminal collaboration in adults benefits from the innate
quality of shared intentionality, the paper also discusses the genesis of basic emotions and
social skills through neuronal coordinated activity in the mother-child dyad beginning from
the pregnancy period.
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1. Introduction

The pilot study is part of ongoing translational research that aims to develop practical computer-
aided applications for different social needs based on evolving knowledge about neurophysiological
mechanisms of shared intentionality. Specifically, the current study explores the possibility of
manipulating shared intentionality in a group of adults by involving them in the bioengineering
system, which can increase empathy in subjects toward neutral stimuli. From now on, we will use
the term bioengineering system in its general meaning, which is the application of engineering
principles to the design of technology aimed at solving biological problems (see subsection 2.2
Methodological components).

1.1 The State of the Art

The meta-analysis of 18 studies of psychotherapeutic empathy training with a total of 1,018
participants explored whether empathy training is productive [1]. Nowadays, the psychotherapeutic
approach encompasses experiential training (games and role-play), didactic (lecture-based), skills
training (lectures, demonstrations, and practice), and a mix of the above-noted methods [1]. Despite
the positive results, several issues must be addressed to translate these psychotherapeutic methods
to create universal empathy training. Firstly, the metaregression found no significant evidence that
the number of training hours was associated with effect size [1]. For example, Butters (2010) argued
that as little as 1 hr may be effective [1, 2]. Other studies have suggested that between 1 and 3 days
of training is effective for physicians [1, 3, 4]. So, there is uncertainty about the number of training
hours required. Then, much still needs to be clarified about the effects of empathy training; one of
the critical ones is whether empathy training increases empathy in trainees other than university
students and health professionals [1]. Studies with adults of other occupancies (other than health
professionals) and children and adolescents have not shown the effectiveness of empathy training.
Another essential issue in the training programs is the stimulation of the subjects. The literature
review showed an association between compensation (monetary and academic credit for a
university course) and higher effect sizes [1]. This finding raises several questions. Does empathy
training only make sense with some compensation? If so, it doubts the sense of psychotherapeutic
empathy training because any compensation contradicts voluntary engagement in caring for other
people and having a desire to help them (prosocial behavior is one of the core features of empathy
[1]). Finally, this finding also challenges psychotherapeutic training's generalizability because
motivation depends on individual particularities. The above-noted issues (the uncertainty in the
number of training hours, the training efficiency in only a narrow specific audience, and subjects'
stimulation) highlight narrow-focus tuning of the psychotherapeutic approach to empathy training,
which may only achieve efficiency in specific patients under certain conditions.

1.2 The Problem of Empathy Appearance

The scientific community has not yet consolidated a precise definition of empathy, considering
this broad term includes cognitive, affective, somatic, and spiritual empathy [5-7]. However, a
literature review of 52 articles highlighted a developing consensus among neuroscientists,
psychologists, medical scientists, nursing scientists, philosophers, and others that empathy involves
understanding, feeling, sharing, and self-other differentiation [8]. According to the received view,
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empathy motivates prosocial behavior [9, 10], while a lack of empathy leads to antisocial behavior
[11]. Prosocial behavior refers to people voluntarily engaging in activities that benefit others.
Antisocial behavior refers to a cluster of problematic, disruptive, aggressive, and rule-breaking
behaviors.

Although the origin and development of empathy are still a matter of ongoing research, its onset
is thought to occur early in life, as soon as organisms begin to recognize social reality. Numerous
research studies reported that newborns manifest a reaction to the crying of another newborn [12-
15]. Newborns responded more strongly to another newborn’s cry than to various controlled
stimuli, including silence, white noises, synthetic cry sounds, non-human cry sounds, and their cry
[12-15]. This quality was also observed in older children. Geangu et al. (2010) showed that during
the presentation of a pain cry sound, 1- and 3-month-old infants also manifested increased vocal
and facial expressions of distress [16]. The data suggest that infant distress reactions to another
infant's cry are not simply a response to the aversive noise of the cry; instead, they may be an early
precursor to empathic responding [17]. However, evidence also suggests that children may not
imitate others purposely until their second year (after the ninth month of cognitive revolution [18])
and that imitation of different kinds of behavior emerges at different ages [19]. In other words,
there is no evidence that newborns imitate others independently and/or can do so intentionally.
Despite the lack of understanding of how newborns imitate others, growing evidence shows that
this repetition mechanism contributes to the development of cognition and emotions and,
therefore, can facilitate evolving empathy.

Given the above-noted arguments, empathy likely requires three distinct skills (following the
above definition [8]): the ability to share the other person’s feelings, the cognitive ability to intuit
what another person is feeling, and a “socially beneficial” intention to respond compassionately to
that person’s distress [20, 21]. These skills require a categorized reality and intentions towards social
facts from the young organisms. On one side, newborns show empathic behavior. On the other side,
this behavior requires categorized reality and intentionality, i.e., a cognizing agency, that does not
correspond to our knowledge about children's abilities in this stage of development (the simple
reflexes substage of the sensorimotor stage of development) when, according to Piaget, organisms
manifest goal-directed behavior in simple reflexes only [22].

In solving this dichotomy, scholars from a variety of disciplines — neuroscience, biology, social
psychology, sociology, and life-span psychology — have convinced that primitive emotional
contagion is of critical importance in understanding empathy evolution [23, 24].

1.3 The Problem of Emotional Contagion

The literature defines primitive emotional contagion as the tendency to automatically mimic and
synchronize expressions, vocalizations, postures, and movements with those of another person and,
consequently, to converge emotionally [24]. It is already widely argued that primitive emotional
contagion is a building block of social interaction, assisting in capturing the mental states of others
and cognition [24]. According to Keromnes and colleagues, the subject learns behaviors through
imitation and emotional contagion and cannot be dissociated from others during the first months
of life [23]. Evidence shows that emotional contagion operates automatically [25] from birth [18].
However, the neurophysiological mechanism of this emotional exchange is also unclear due to the
same reason as empathy. The ability of emotional contagion does not correspond to our knowledge
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about children's behavior at this stage of cognitive development. At this stage, organisms only
manifest goal-directed behavior in simple reflexes [22]. An appearance of emotional contagion
already requires categorized reality and intentionality, i.e., a cognizing agency. After Piaget, we
know that organisms with simple reflexes cannot manifest intentional actions independently [22].

This discrepancy between experimental data on children's achievement (obtained through
research) and our knowledge about their abilities at this stage of development (obtained from
decades of observation and hundreds of years of parental experience) highlights the problem of
cognition beginning [26].

1.4 The Problem of Cognition Beginning

According to the received view, cognition arises in young organisms through the interaction of
perceptual and motor processes in an ecological context [27, 28] due to the innate bond of the child
with the mother. Already, fetuses demonstrate the first steps of cognitive development [29-34],
always indwelling with the mother and her social reality, obeying her circadian rhythms and social
routine in the developmental period when even awareness is questioned [26, 35, 36]. After
Vygotskiy, we know that cognition begins at the onset of life due to unaware knowledge assimilation
through interaction with caregivers. In cognitive sciences, the notion of shared intentionality
describes mechanisms of unaware knowledge assimilation in young children [18, 26, 35-39].

The problems in understanding the beginning of cognition, e.g., the binding problem [40] and
the problem of morphogenesis [35], raise research interest in exploring what an intrinsic quality of
biological systems can provide a template for building an adequate nervous system structure in an
embryo carrying out such a brain activity that would be both necessary and sufficient for relevant
biological sentience in the specific environment [36].

1.5 Shared Intentionality for Cognition and Empathy

Recent inter-brain neuroscience studies showed increasing temporal-coordinated neuronal
activity in pairs of subjects involved in collaborated mental processing compared to the same task
that they solved alone [39, 41-45]. The evidence supports that nonlocal neuronal coupling is the
central point of the neurophysiological hypothesis of shared intentionality since, in physics, particles
with the same physical properties react similarly to the electromagnetic field of the same features,
independent of the distance between these particles [36, 46]. Waves propagate through tissues
depending on their frequency, intensity, and the medium's resistance; low-frequency waves can
propagate in tissues at a long distance. For example, in the case of the mother-embryo ecological
system, low-frequency oscillations of the mother's heartbeats may directly impact neurons of the
embryonic nervous system in a similar way to how they influence her neural circuits, providing
through this non-local neuronal coupling a template for the correct cellular structure development
and computation training of the embryo's nervous system, which leads to the beginning of cognition
of the young organism [36, 46]. Consequently, empathy may also appear in the prenatal period due
to social learning with the mother. From this perspective, shared intentionality is the primary driver
of cognition and empathy development at the onset of life [36, 46].
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1.6 Shared Intentionality in Adults

After Darwin, we know that any quality manifests itself during the lifespan if it emerges at birth;
shared intentionality is an innate ability that remains the human ability during the lifespan. From
these perspectives, knowledge about adult empathy development is also growing through research
on shared intentionality.

Psychophysiological studies reported an unaware coordinated behavior in adults due to shared
intentionality [47-51]. Other research even modulated shared intentionality in adults by emulating
the features of the Mother-Fetus Neurocognitive Model [50, 52-55]. They showed that the
interactional synchrony of sensorimotor processes in ongoing interpersonal dynamics (where
organisms' coordination is cyclically enhanced under ever-growing emotional arousal) in individuals,
indwelling in social entrainment, increased individual performance [50, 52-55]. In the primary
groups, the confident opinion of several members regarding the quiz item could implicitly modulate
the attitude of other members without a particular view (subjects) to this item, forming their choice
[50, 52-55]. Under conditions of the mother-fetus neurocognitive model, the unaware conformity
of subjects with knower-participants (confederates) emerged during the problem-solving test
without interaction via sensory cues between them [50, 52-55]. The quantitative research (N = 405,
M = 20 years) revealed significant evidence of shared intentionality in adults (p-value < 0.001) [55].
The research study defined the environmental features that enabled subjects to exhibit unaware
conformity with confederates' attitudes, increasing the quiz performance of the formers by up to
20% [55]. The current study repeats this design to show the association between altered opinions
toward empathic symbols and increased empathy in subjects.

1.7 The Aim

The above-noted research [35, 36, 46] supposed that cognition begins during pregnancy due to
the mother's and fetus's subliminal collaboration. The features of this bio-system constitute the
Mother-Fetus Neurocognitive model (see subsections 1.4 and 1.5). Because the origin of empathy
is thought to rely upon natural neurophysiological processes (which are likely universal) that drive
children's cognitive development, at least at the beginning, computer-assisted technologies for
empathy training can complement the psychotherapeutic methods, making them universal if they
employ these innate subliminal processes of trainees, strongly respecting their privacy and
intentions. Notably, research showed that subliminal operations during learning of adults increased
cognitive performance: unconscious remembering increased recall efficiency over time [56] and
yielded greater confidence in that thought [57].

The current study aims to examine a research design of manipulating behavior in subjects toward
non-affective cues in a bioengineering system. We test whether this goal-directed behavior of
subjects becomes prosocial toward neutral stimuli due to shared intentionality with confederates
who have seen them and whether subjects associate a seen neutral symbol with an empathic
picture that was seen only by confederates. Because prosocial behavior is associated with empathy
[9, 10] and shared intentionality underlies group conformity toward shared stimuli [55], we believe
that manipulating subliminal processes of shared intentionality in a bioengineering system can
enable empathy growth in subjects to these neutral stimuli.
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2. Materials and Methods

The pilot study (N = 28: subjects [n = 10, m = 25 years] and confederates [n = 18, m = 21 years])
examines the possibility of altering empathy in subjects toward neutral stimuli in a bioengineering
system involving them in subliminal cognitive collaboration with confederates and associating the
meaning of empathy in subjects with the picture only seen by confederates. The study repeats the
method of modulating shared intentionality in a group used in the previous research [52-55]. These
studies applied the two-component stimuli: (i) a single harmonic oscillator to enhance interpersonal
dynamics in pairs and (ii) unintelligible test items to induce shared intentionality in subjects [52-55].

The current experiment attempts to associate the meaning of "empathy" (by only presenting the
word "empathy" to subjects) with an empathic object on a neutral background, which we are only
presenting to confederates. In other words, we associate the meaning of empathy in subjects with
the unseen specific picture; significantly, subjects can only see the word "empathy," whereas
confederates — only see the picture. Then, in the second phase, we ask subjects to choose the
empathic picture from the two pictures with different neutral backgrounds (one of them from the
first phase) and the same empathic objects placed on both of them. We also tested the subjects’
confidence in their choice by posing this question two times (at the beginning of the survey and at
the end). We expect that subjects can associate the seen word with the unseen picture. That is, the
subjects can "recall" the never-seen picture. The current study repeats the previous research design
[52-55], including only the third component — neutral stimuli between unintelligible test items, and
providing the "recall" test at the end.

2.1 Procedure

Baseline: we tasted the background recognition without a subliminal intervention. Before the
experiment, we tested these two different backgrounds for one empathic stimulus (kitten) in the
baseline group of students (n = 14, m = 25 years). The research question was whether subjects could
recognize the other neutral color of the background of the stimulus in a recall task. The neutral color
was a monotone, non-affective color, one of the shades of yellow. We showed subjects the kitten
on the beige-pink (BP) background and, a few minutes later, asked them to choose what they
preferred between two options: the kitten on the beige-pink (BP) background and the kitten on the
beige-yellow (BY) backgrounds. The test with 14 subjects showed no significant difference in the
preference of beige-pink (BP) backgrounds, with only 43% of participants choosing the BP
background.

Therefore, these two backgrounds in the experiment have been chosen as the neutral, non-
affective stimulus since these colors are not distinguishable in recalling in the sense of the affective
impact. Because the backgrounds are indistinguishable, we added geometric shapes (triangles and
squares, which are also non-affective cues) to differentiate them.

We observe the subjects' performance in two phases of the experiment. In the first phase, we
present them with 20 unfamiliar items; between the items, we show stimuli for all participants
simultaneously 20 times: to subjects the word "empathy" and to confederates an empathic picture
(a pretty kitten on the neutral (beige-pink) background, Figure 1).
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Figure 1 Stimuli for subliminal training: (a) to confederates — a pretty kitten on the beige-
pink BP background, (b) to subjects —the word "Empathy." (c) The forced choice "recall":
subjects need to choose the kitten on the two backgrounds, the BP background and the
beige-yellow (BY) background.

Immediately after the first phase, we proceed with the "recall" phase, where we ask subjects to
choose one picture from two options: (a) a pretty kitten on the beige-pink (BP) background and (b)
the same kitten but on the beige-yellow (BY) background. We repeat this question in a minute.

Ethical approval for this study was obtained from RTU Liepaja Academy (Approval number
1/2024).

2.2 Methodological Components

1. Assessing objective. Altered empathy in subjects is evidenced by increases in performance
above chance, random choice value due to the Bernoulli equation (1), shaped by subjects' answers
in the second phase of the "recall" test.

P(k) = C*pkqn* (1)

The equation shows a probability of subjects' outcome considering them as independent trials,
where: C— number of combinations n by k; p — the probability of each result of 8 possible; n —some
independent trials (number of subjects), the likelihood of each is p (0 < p < 1); k - events, how many
tasks the subject answers correctly; g =1 - p.

2. Participants (N = 28) are undergraduate students: subjects (n = 10, m = 25 years) and
confederates (n = 18, m = 21 years). All participants receive three-component stimuli (see point 3).
We attribute them to the primary group in social entrainment. We emulate the mother-fetus
neurocognitive (MFN) model by involving them in a bioengineering system. This MFN model should
induce neuronal coherence between subjects and confederates when subjects solve unintelligible
tasks.
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3. Stimuli. The three-component stimuli encourage neurophysiological coherence. The first
component is unintelligible test items. The 20 unintelligible items force participants to muster all
their properties (explicit and implicit ones). The unintelligible items are meaningless symbols, similar
to subjects and confederates (see Figure 2). This condition stimulates shared intentionality in
participants since it does not give them another possibility to answer items correctly; the subjects
need to choose the correct options, what they do not know, and about what they do not receive
any sensory clues.
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Figure 2 The unintelligible items encourage a shared cognitive process.

The second component of stimuli is the low-frequency pulsed electromagnetic field (LF-PEMF
with wavelengths of 700 and 400 nm) [52-55]. The display emits alternately flashing color lights at
700 and 400 nm with a color change frequency of 1.3 Hz.

The third stimuli component is a simultaneous 6-second presentation of the word "empathy" to
subjects and a picture of a pretty kitten on a neutral (beige-pink) background to confederates (see
Figure 1). We asked this question two times (at the beginning of the survey and the end) to test
subjects' confidence in their choice.

These three intersected processes provided neurophysiological coherence in subjects to emulate
the communication model. As we supposed, the interpersonal dynamics and long-term
corticospinal excitability would provide cell coupling at the neuronal level [52-55].

4. Data collection process. The value is derived in the second phase of the experiment from the
difference between the number of subjects' responses of choosing the picture seen before by
confederates (the kitten on the beige-pink background) and a chance (random choice value). The
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subjects can not improve performance independently since they have not seen the stimulus before;
the pretty kitten on the beige-pink background has been seen before only by confederates.

5. Bioengineering system. We create a bioengineering system to induce shared intentionality in
groups by emulating the MFN model properties in participants while solving unintelligible multiple-
choice puzzles. The bioengineering system stimulates interpersonal dynamics in the participants
and facilitates their neuronal coherence by inducing long-term corticospinal excitability. It employs
human-computer interaction that stimulates interpersonal dynamics by unintelligible tasks, and
low-frequency pulsed electromagnetic fields (LF-PEMF). It consists of two instrumental
components: a smartphone and original software in a server. The smartphone is an interface that
presents test puzzles and provides data input. At the same time, the smartphone emits alternately
flashing color lights at 700 and 400 nm with a color change frequency of 1.3 Hz. The server processes
a signal from the input to the output.

3. Results

We consider the only answer combination beige-pink/beige-pink BP/BP as the correct aware
answer from 8 possible (—-/BP, BP/—, BY/BY, BY/BP, BP/BY, —/BY, and BY/-). The probability of this
outcome of one subject is P = 0.125. Five subjects out of ten responded correctly. Due to the
Bernoulli Equation 1, the likelihood of 5 such answers in 10 subjects is P=0.004, which is a significant
result (see Table 1).

Table 1 The results of 10 subjects after the 7-minute subliminal training.

Subject (Year/Name) Result of 2 questions  Probability

2003K -/BP

2004V BY/BP

2003L BY/BY

2004S BP/BP P=0.125
2004- BP/BP P=0.125
1997E BP/BP P=0.125
19825 BY/BY

1991E BP/BP P=0.125
2003A -/BY

19911 BP/BP P=0.125
Total 5 BP/BP P =0.004

4, Discussion

The novelty of the current study is that it is the first to experimentally test the possibility of
subliminal training of empathy in adults. The significance of the study stems from the essential
impact of empathy on the development of society, which is widely debated due to its political,
economic, and cultural implications. The study contributes to developing a new empathy teaching
strategy based on subliminal processes by modulating shared intentionality in a group. Suppose
further follow-up studies with a larger sample size demonstrate the efficiency of this subliminal
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training of empathy. In that case, it will help to develop computer-aided methods for universal
socio-emotional learning programs aimed at improving critical social skills in different applications,
from treating Post-traumatic stress disorder to correcting antisocial behavior due to environmental
factors.

The above perspectives require further research on the nature of shared neural representations
beginning from pregnancy. Research on shared neural representations in adults [39, 41-45, 58], in
mothers and fetuses [33, 34], and studies on the origins of empathy [59] have been going on for
several decades. Recent advances in neuroscience [39, 42-45] and psychophysiological research [47-
55] expanded the use of the term Shared intentionality to include consideration of the interaction
between the embryo and the mother [35, 36, 46, 60]. The neurophysiological hypothesis of shared
intentionality explains cognition at the different levels of interaction between the mother and child,
from interpersonal dynamics to neuronal coupling [35, 36, 46, 60]. It shows how the embryo can
provide a brain activity that would be both necessary and sufficient for relevant biological sentience
in the specific environment [35, 36, 46, 60]. The shared intentionality approach to understanding
the evolvement of an adequate nervous system structure in the embryo due to the mother's
template yields a range of research perspectives, one of which is the hypothesis of the origin of
emotions.

4.1 Limitation: The Identifiability Problem

Using psychometrical instruments, one cannot set up training and measure all the state variables
because explicit data about cognitive processes (behavioral data including exhibited decisions and
non-physiological manifestations, e.g., eye movements, verbal protocols, etc) only inform us about
some aspects of implicit mental activity. If only a subset of the state variables can be controlled,
they do not provide sufficient conditions to identify the underlying cognitive subprocesses
unequivocally. Anderson called this the identifiability problem, highlighting that in psychometrical
measurements, an infinite number of mechanisms compute the same input-output function [61].
When only a subset of the state variables can be measured, then it is possible that some of the
system characteristics cannot affect the measured state variables or that they do so in combinations
that do not specify the characteristics' outcomes separately. Such characteristics are unidentifiable
and inestimable. Therefore, although empathy training can consider many state variables (i.e.,
essential subjects' traits, including their backgrounds) to tune the training course, the outcome of
any empathy training course (provided and/or analyzed only through behavioral data) has some
level of uncertainty.

4.2 Limitation: A Dynamic Ecological System

The current study shows that subjects confidently attribute an empathic attitude to neutral
stimuli. Other research has already demonstrated that subliminal operations during learning
increased recall efficiency over time [56] and yielded greater confidence in that decision [57].
However, the long-term effect of subliminal training should be the scope of further research. This
research goal is also intriguing because personality is a dynamic subsystem of an ecological system
that also evolves. The features of the evolving environmental system continuously impact
personality evolvement, changing individual traits over time. Because trainees' personalities
continue to evolve in their dynamic ecological system after training, another challenge for empathy
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training efficiency is a comprehensive analysis of environmental system dynamics and how these
dynamics impact the long-term effect of subliminal training.

4.3 Limitation: A Need for an RCT Design

Because establishing casualty is the objective of any research, a randomized controlled trial (RCT)
design has been designated as a type of scientific experiment to reduce bias and provide a rigorous
tool to examine cause-effect relationships between an intervention and outcome [62]. This research
design balances participant characteristics between the groups (with and without intervention)
[62]. Further research on subliminal empathy training should apply RCT in research design to
achieve data robustness and method validity.

4.4 Limitation: Small Sample Size

The current pilot study has not calculated a sample size because this experiment aims to check
the feasibility of the chosen research design. Further long-term research should calculate the
sample size relevant to the task. Because empathy training is a general issue, there is no target
group and no eligibility criteria: any participant is equally welcome to be selected in the study.
Therefore, the study's sample size on subliminal empathy training is not limited by constraints of
Ethical issues or logistics and time restrictions. We would suggest an RCT research design (see
above) that examines the effect of an intervention as the difference between two groups (with and
without intervention). Given the above arguments, the effect size cannot be determined to calculate
an appropriate sample size. For such a case, Cohen recommends using small, medium, and large
effect sizes instead of specific values (i.e., standardized or unit-free effect sizes) [63, 64]. Since the
mean difference between the two groups is of interest, and if an independent sample t-test would
be used, the standardized effect size would be calculated as a ratio (division) of the difference
between two means and the standard deviation of responses [64]. The sample size would be based
on a range of standardized effect sizes and powers: d = 0.2 (small), 0.5 (medium), or 0.8 (large) [63,
64]. Because, in our case, the effect size obtained in the current pilot study is estimated to be
medium, thus according to Cohen, the total sample size required to reach a power of 80% is 128
dyads in two groups: 50% with and 50% without intervention, with 64 confederates + 64 subjects in
each group [63, 64] (G*Power Statistical Power Analyses for Mac and Windows version 17 March
2020 Release 3.1.9.7 was used) [65, 66].

5. Conclusions

The study examined the possibility of manipulating behavior in subjects toward non-affective
cues in a bioengineering system involving them in subliminal cognitive collaboration with
confederates and associating the meaning of empathy in subjects with the picture only seen by
confederates. The experiment showed significant efficiency of the 7-minute training — 50% of
subjects attributed an empathic attitude to the neutral stimuli with solid confidence. If achieved by
chance, the probability of such an outcome is only P = 0.004. Based on this knowledge, further
translational research can develop universal socio-emotional learning programs that could employ
subliminal neurophysiological processes (innate and universal), at least to monitor intervention
efficiency and avoid issues related to trainees' particularities, differences in motivational intensity
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and sensitivity to the psychotherapeutic intervention. This progress would improve empathy
training programs for different applications, from treating Post-traumatic stress disorder to
correcting antisocial behavior caused by environmental factors.
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