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ABSTRACT

Empathy is a complex emotional phenomenon that plays a crucial role in promoting cooperation and social cohesion within
human society. However, there is ongoing debate regarding the mechanisms that underlie the generation of empathy. While
the importance of biological emotional resonance in empathy is widely recognized, the influence of cognitive regulation on
empathetic responses cannot be disregarded. This article seeks to review the agents and strategies involved in regulating
empathy to construct a dynamic model depicting the process. The model highlights that the impact of specific goals on
empathy regulation is not definitive; rather, it depends on an individual’s interpretation and pursuit of goals, which can either
enhance or hinder empathy. To effectively regulate empathy, individuals employ various emotion regulation strategies, the
effectiveness and frequency of which can vary depending on individual and contextual factors. This context provides a specific
pathway for understanding the generation of empathy. Further research should be conducted to systematically investigate the
regulatory mechanisms of empathy by integrating contextual factors and individual characteristics. Furthermore, it is
incredibly important to enhance the impact of empathy on social interactions by utilizing its ability to be controlled for

intervention and prediction purposes.
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Introduction

Interest in the emotional state of others and the subsequent
generation of corresponding emotions constitute the
phenomenon of empathy [1]. Since empathy has an
important social function [2-4], it has attracted the
attention of many researchers. Laboratory research and
personal experiences have yielded evidence that individuals
exhibit variations in empathy behavior across circumstances.
Scholars commonly refer to these contextual cues, which
modify empathy responses, as “factors influencing
empathy.” Previous studies have investigated the influence
of target characteristics [5-7] and situational features [8,9]
on individuals empathy responses, revealing reduced
empathy toward outgroup members, fictional situations, and
unfamiliar faces. These findings have prompted researchers
to reflect on and engage in discussions regarding the
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intrinsic mechanisms of
empathy.

There are two views on how empathy arises. The first is
that empathy involves the automatic simulation of another’s
emotions that arise unconsciously and rapidly [10-12] and
cannot be controlled [13]. From this perspective, when
individuals encounter emotional stimuli, a specific sequence
of emotional matching is automatically performed [14].
However, people do not always empathize with those
around them. For example, when an abuser harms others
“without mercy”, empathy may not arise at all [15,16]. With
this in mind, some researchers have proposed an alternative
view: that empathy is a controlled response that individuals
can reflect on, control, and modify. In this sense, automated
emotional resonance generates the content of empathy,
while cognitive processes are the levers that regulate
emotional content [17]. Individuals can modulate empathy

underlying the development
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in various ways, such as adjusting attention to emotional cues
or changing perceptions of emotional information [18,19].

Growing perspectives and research findings suggest that
empathy is not solely a completely automated process of
emotional sharing; it also involves active regulatory
processes. If empathy is understood only as a physiological
instinct in response to others’ emotions, the role of
cognition in empathy is disregarded [20]. In certain
contexts, regulatory processes may play a more crucial role
in the generation of empathy. In addition to their capacity
to facilitate [21,22] or inhibit [23,24] empathic responses,
they can also modify emerging empathic responses [25].
Consequently, some researchers propose that “empathy is a
choice” [26] and have focused their attention on the
formation and regulation of empathy [27,28]. This research
trend adopts a rational perspective on empathy,
acknowledging that empathy is not merely a spontaneous or
innate phenomenon but also involves a top-down regulatory
process.

However, research that solely focuses on the “factors
influencing empathy” merely provides evidence of the
existence of empathy regulation phenomena without
offering a comprehensive understanding of the essence and
mechanisms underlying empathy regulation. Furthermore, it
does not definitively answer whether changes in empathy
can be attributed to perceiving emotional cues or the level
of expectation for empathic states. Additionally, it is worth
noting that a significant body of literature fails to
acknowledge the potential for individuals to enhance their
empathetic responses when encountering specific factors. In
reality, various factors can exert a continuum effect on
empathy, either augmenting or diminishing it. Individuals
have the capacity to adapt the extent and form of empathy
in accordance with their intentions and anticipated goals.
Consequently, the regulation of empathy can be perceived as
a proactive process that entails managing and generating
empathetic responses when confronted with specific stimuli
or within particular contexts. This perception implies that
empathy regulation is influenced by cognitive components,
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exerting higher-level control over affective elements within
the construct of empathy.

To thoroughly investigate the mechanisms of empathy
regulation, we approach empathy regulation as a sequential
process. The initiation of this process can be attributed to
deliberations concerning various objectives, while the
realization of the process is contingent upon the
implementation of distinct regulatory strategies. Drawing
upon this conceptual framework, we conducted a literature
search across various databases including Psychology
Database, Web of Science, EBSCO-APA PsycArticles,
Elsevier ScienceDirect, and Springer. The search process
consisted of four blocks, with “empathy” as a fixed keyword
that was combined with various other key terms. Some of
the keywords for the collocations are listed in Table I.
Additionally, during the search process, a snowballing
procedure was employed to analyze key articles and explore
avenues of interest from reference lists. This iterative
process was not only designed to achieve an exhaustive
review but also aimed to capture research findings from
diverse viewpoints.

Our research is divided into three main sections:

(1) We review theoretical models that explore the
interaction between cognitive and affective factors of
empathy, providing a solid foundation for understanding
the complex nature of empathy regulation and its dynamic
process.

(2) Considering that individuals engage in empathy
regulation to ensure consistency between their anticipated
emotional experiences and subjective desires [29,30], we
discuss the driving force behind empathy regulation as
individuals deliberate on goals, highlighting the roles of both
long-term and short-term goals in this process.

(3) When regulating empathy, individuals need to
process and evaluate various targets and situational
information [31]. This further emphasizes the need for
diverse strategies to regulate emotions [32]. Therefore, we
explore strategies for empathy regulation by incorporating
individual characteristics and contextual factors.

TABLE 1

Collocation keywords

Block 1 Block 2 Block 3 Block 4

Motivation Mirror neurons Intergroup relation Interpersonal emotion
Mental effort Synchronous emotion Schadenfreude Emotion regulation
Choice Theory of mind Intergroup conflict Intervention
Cognitive resources Emotional contagion Competition Well-being

Mental health Perspective taking Social identity Situation selection
Agent Affect mirroring Sex difference Attention modulation
Benefit Perceptual representation Attitude Appraisal

Cost fMRI Altruism Cognitive reappraisal

Cognitive process Neural mechanisms

Event-related potential

Social norms Emotion regulation strategy

Racial bias
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The subsequent sections of this study offer a thorough
examination of empathy regulation. Firstly, we analyze the
characteristics of empathy regulation by considering how
goal-value, individual characteristics-regulation strategies,
and contextual factors-regulation strategies align. Secondly,
we conceptualize empathy regulation as a conscious decision
motivated by specific objectives, leading to the development
of an interactive model that describes the process of
regulating empathy. The evaluation and cognitive processing
of diverse targets by individuals are regarded as the initial
phase in implementing empathy regulation. The utilization
of regulatory strategies is considered a pivotal mechanism
through which effective regulation is accomplished.
Consequently, the internal mechanisms governing empathy
regulation are elucidated.

Essence of Empathy Regulation: The Interplay between
Cognitive and Affective Elements

Research on neurological mechanisms suggests that empathy
is associated with distinct activation patterns in both
emotional and cognitive brain regions. Specifically, the
activity of emotional brain regions, including the inferior
parietal lobule, anterior cingulate cortex, anterior insula, and
premotor cortex, is separate from the activity of cognitive
brain regions, such as the temporoparietal junction,
temporal pole, precuneus, posterior cingulate cortex, and
medial prefrontal cortex [33]. The activation of emotional
brain regions is influenced by the emotional stimulus, while
the activation of cognitive brain regions is influenced by the
specific task at hand [34]. Recent functional magnetic
resonance imaging (fMRI) studies have further delved into
the neural processes involved in empathy. One study found
that when individuals perceive the emotions of others, two
distinct brain regions are activated: the anterior insula,
associated with emotional experience, and the dorsal medial
prefrontal gyrus, associated with cognitive reasoning [35].
These findings suggest that empathic responses are
supported by separate and independent neural systems.
Additionally, some researchers propose that the activation of
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emotional and cognitive brain regions in empathy follows a
temporal sequence [36].

Although the separation of the emotional and cognitive
components has been elucidated [37], their combined
contribution ensures the coherence and stability of
emotional experience during the empathic process. As an
example, the mimicry/embodiment process that evokes
emotional resonance is built upon perceptual processing of
emotional cues [38]. Furthermore, research has shown that
clear expression of both self- and other-directed emotions
can modulate the accuracy of empathy [39]. These findings
highlight the importance of considering the interaction
between emotional and cognitive components [28,40].

Scholars have utilized theoretical frameworks to
elucidate the interplay between cognitive and affective
elements in empathy, yielding significant insights into the
mechanism of regulating empathy. The following sections
expound upon four exemplary models in this regard: the
dual-process model and circuit model conceptualize the
distinctive effects and neural activation patterns of cognitive
and emotional components, emphasizing their relative
separability. The early and late appraisal model examines
the temporal dynamics of cognitive activity associated with
empathy at a microscopic level. The dual-system model
provides a macroscopic perspective on empathy regulation,
establishing the foundation for investigating the
modifiability of empathy from a top-down approach.
Table 2 presents a summary of the key features and content
of these models.

Dual-process model

Lombardo et al. proposed the cognitive and emotional dual-
process model of empathy, under which the generation of
empathy involves two executive systems [41]. The first
system is an embodied imitation system involving lower-
order cognition that is responsible for representing and
encoding basic cues and generates emotion sharing in a
bottom-up way. The second system is the mentalization
system involving higher-order cognition that includes
conscious theory of mind and perspective taking as well as
unconscious implicit cognitive evaluation. This system is

TABLE 2

Content and characteristics of the cognitive activity model of empathy

Models Content

Characteristics

Dual process model System of embodied
imitation
System of mentalization

Circuit model System of core affective
System of theory of
mind

Early and late appraisal
model

Early appraisal
Late appraisal

Dual system model Cognitive regulation
Metacognitive

regulation

Preconditions for the functioning of cognitive activities: the establishment of self-
other representations

The mutual promotion effect of cognitive activity and emotional activity

The time phase in which cognitive activity occurs

The decisive role of cognitive regulation in empathy




1268

responsible for reasoning about the mental states of the self
and others and acting on emotion sharing in a top-down
manner. Before the establishment of a shared representation
of the self and others, top-down regulation processes
influence emotion sharing in only an implicit way. When
the self-other shared representation is established, cognition
can reveal the regulation of emotion sharing. This model
highlights the independence of emotional and cognitive
activities in empathy, especially the importance of
establishing self-other representations in time for the
regulation of empathy. This is consistent with the basic rule
that emotional empathy precedes cognitive empathy [42,43].

Circuit model

Walter proposed the circuit model of empathy, arguing that
the generation of empathy involves the core affective system
for the representation of shared emotions and the theory of
mind system for cognitive processing; in this model, the two
systems interact to form a circuit [44]. Thus, the generation
of empathy includes two paths. In the first path, the
emotional state of others exerts a bottom-up effect, leading
individuals to share these emotions. Subsequently,
individuals input these emotions into the theory of mind
system to achieve an understanding of the emotional and
mental state of the object. In the second path, individuals
first evaluate and determine the object’s mental state
(cognitive theory of mind) and then generate the
understanding and knowledge of this emotional experience
(affective theory of mind). Finally, the emotional
information obtained by cognition is sent to the relevant
brain regions for representation of shared emotions (core
affective system) to elicit an emotional response consistent
with that of the object. Thus, in this second path, the
priming of the “cold” cognitive processing system activates
the “hot” affective system, reflecting the role of cognitive
processes in empathy.

The circuit model of empathy reflects the mutual
contributions of cognitive and emotional components to
empathy and has been verified by some research results.
Danziger et al. selected subjects with congenital insensitivity
to pain who lacked the basic ability to generate emotional
resonance from emotional cues. However, when subjects
saw an injured person, the core emotional system
representing emotional resonance and the brain regions
related to theory of mind were jointly activated, suggesting
that the subject was able to generate empathy through
cognitive activity alone [21]. Morelli et al. presented two
kinds of stimuli to subjects: simple emotional pictures and
emotional pictures with a text explanation. Within the same
subject, there were obvious differences in empathic
responses to the types of stimuli; subjects had stronger
empathic responses to emotional pictures with a text
explanation [22].

Early and late appraisal model

de Vignemont et al. proposed the early and late appraisal
model of empathy, arguing that the cognitive component of
empathy can occur in the early or late stage of the empathic
response [25]. According to the early appraisal model,
individuals preferentially evaluate emotional cues and
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situational factors before establishing emotional links, using
the evaluation results as a prerequisite for empathic
responses. Studies have found that empathy is difficult to
experience if individuals have negative emotions toward
others (such as anger and suspicion) [45] or do not trust
them [46] before entering the situation. From this point of
view, the cognitive processing of information occurs earlier
than the activation of the emotion-sharing network; thus,
empathy is not an automatic response triggered by
emotional cues but the result of the subject’s evaluation of a
variety of information. In this regard, Singer et al. stated,
“Before empathy is generated, the subject will first decode a
series of clues, and the decoding results will determine
whether the subject will have empathy for the object” [14].

According to the late appraisal model, when individuals
automatically generate emotion sharing, they also evaluate
emotional cues and situations, and the evaluation results are
used to adjust the existing empathic responses. Singer et al.
found that after male subjects learned that their opponents
had won the game by cunning tactics, the motivation for
revenge exceeded the motivation for caring, and activity in
the brain regions associated with empathy significantly
decreased, indicating that the cognitive processing of
competitive information altered the empathic response [47].
Thus, in the whole process of empathy, two independent
systems (cognitive and affective) work in parallel. The
cognitive component cannot regulate or inhibit the
automatic empathic response; it occurs in the later stage of
the empathic response, inhibiting or inducing empathy in a
top-down manner.

Dual-system model

Heyes provided a more detailed description of cognitive
activity associated with empathy and proposed the dual-
system model of empathy generation; this model includes
both the automatic process of empathy (System 1) and the
cognitive regulation of emotional sharing (System 2) [20].
According to this model, during the regulation of empathy,
individuals regulate automatic affective matching at the
cognitive or metacognitive level and generate controlled
empathic responses by amplifying or inhibiting automatic
affective matching, leading individuals to produce two types
of behavioral outcomes: prosocial (comfort and help) or
antisocial (hinder and interfere). In some special cases, the
regulatory system of empathy acts directly on emotional
stimuli to override biological affective resonance. For
instance, cognitive regulation of affective components in
empathy is influenced by cultural background and
individual experience. Individuals from collectivist cultures
express more empathy than individuals from individualistic
cultures. Furthermore, individuals who have undergone
meditation training tend to exhibit greater empathy [48].
Conversely, trained medical professionals may exhibit
reduced empathy [49].

Notably, the regulation of empathy involves both
conscious regulation and unconscious metacognitive
regulation. For example, although newborn infants cry in
response to the crying of other infants, which is a highly
adaptive, automatic, and passive mode of emotional
interchange [50], this is generally attributed to an innate
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tendency to sense and mirror others’ feelings, representing the
most primitive form of empathy [51]. However, in a study by
Ruffman et al. [52], newborns responded more strongly to the
crying of same-aged infants than to that of older infants,
indicating that they generated more empathic responses to
the former or reduced empathic responses to the latter
through unconscious regulation. Therefore, in some specific
circumstances, information selection can be either
intentional or automatic [53]. However, there is a
competitive relationship between information in the context,
as cognitive resources are needed to evaluate the importance
of cues when filtering the information. In some situations,
individuals’ perception and evaluation of cues is affected by
their own wishes or their emotions and beliefs before
entering the situation; thus, processing becomes fast and
automatic and does not rely on conscious processing. In this
case, the regulation of empathy may be unconscious.

Agents of Empathy Regulation: The Interplay between
Long-Term Goals and Short-Term Goals

Emotions, cognitions, and behaviors are influenced by goals;
thus, people think twice before they leap. In other words,
individuals evaluate goals before they act [54]. In general,
there are two main types of goals. From the perspective of
biological evolution, the ultimate goal of behavior is to
ensure the survival of individuals and populations [55]. In
everyday life, individuals often set proximate goals that align
with their values and desires, accounting for the
circumstances in which they find themselves [56]. High-
level goals such as maintaining morality and taking
responsibility have longer-term rewards, while lower-level
goals such as attaining immediate emotional satisfaction and
improving inner states yield short-term gains. Competition
or dependency between a larger-later goal and a smaller-
sooner goal can influence behavioral decisions. If empathy is
regarded as the result of decision making, the individual’s
pursuit of goals at different levels is the agent driving the
regulation of empathy.

Long-term goals for ingroup continuity

Expressing more empathy to the ingroup

Empathy is a biological characteristic preserved through
evolution, and these types of characteristics have a distinct
feature that is particularly evident in empathy: people tend
to care about individuals with whom they can relate [20].
During infancy, while newborn infants show no facial
preference for their own or other ethnic groups, 3-month-
old infants demonstrate a significant preference for faces
from their own ethnic group [57]. These results suggest that
despite the absence of facial preferences based on racial
differences in the first days of life, infants are able to learn
to distinguish between their own racial group and other
races through visual exposure to their environment by three
months of age and display preferences for different races.
Furthermore, adults’ awareness of racial differences is
acquired during early developmental stages. As individuals
mature, their preferences for individuals with similar racial
backgrounds, cultures, standpoints and attitudes are
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expected to become stronger, and they will pay more
attention to the faces and emotions of these individuals [6],
leading to stronger empathic performance toward members
of their ingroup through empathy regulation.

Showing more empathy with ingroup members
promotes individuals™ ability to adapt to their environment,
highlighting its value in parent-child relationships as well as
in social interactions. During parental care, caregivers
intentionally pay attention to infant emotions [58]. Infants
also use emotional signals to attract the attention of their
nurturers, especially when their parents are around, babies
display more expressions of distress [59]. These factors
increase caregivers’ empathy for the infant, prompting them
to provide assistance to the infant or to change their
parental behavior, guaranteeing the quality of early parenting.

In interpersonal communication, individuals usually aim
to have frequent and active interactions with ingroup
members (especially those with whom they have a close
relationship). When individuals try to establish or
consolidate a relationship with another person, they
intentionally engage with the emotions of the other party
[60]. Such expectations motivate and stimulate the interest
of individuals to recognize emotion in facial expressions,
and they invest more cognitive resources in processing these
emotional cues to obtain more accurate insight into the
partner’s emotions and to improve the accuracy and degree
of their empathic responses.

In social cooperation, increased empathy among group
members can lead to more prosocial behaviors, promote
intragroup cooperation, optimize group relations [61], and
reduce the negative effects of intragroup competition. This
makes the group more united [62]. In addition, increasing
the frequency and intensity of emotional communication
can enhance the cohesion of group members in achieving
common goals. For example, when members within a group
need to take collective action against external threats, they
often increase their participation in collective behavior by
sharing anger [7]. When perceived social connectedness
increases, the activity of the amygdala in response to
negative emotions decreases [63], indicating that the effect
of ingroup preference on empathy may also increase the
individual’s experience of positive emotions and reduce
personal distress.

The aforementioned results indicate that to enhance
group competitiveness, individuals increase empathy levels
within the group; this regulation reveals a preference for
ingroup members. However, empathy adjustment towards
ingroup members is not limited to increases in empathy; it
may also lead to a decrease in empathy, a phenomenon that
has been attributed to the fact that, in some situations,
empathy can become a risk factor in close relationships. To
maintain or enhance the quality of these relationships,
individuals may intentionally lower their levels of empathy
towards individuals close to them.

In romantic relationships, empathy has been found to
induce negative judgments about relationship quality [64],
excessive emotional sharing with a partner may lead to
marriage aversion [65], and accurately perspective taking
has been found to induce negative behaviors (e.g., we should
break up) [66]. In the context of parent-child relationships,
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if caregivers consistently respond to children’s emotions by
sharing their emotions, such as responding to a child’s
sadness with their own sadness, it can have negative effects
on the child, leading to a decrease in their ability to regulate
emotions and adapt socially [67], which may lead to
habitual displays of depression and anxiety in children [68].

Therefore, to pursue high-quality relationships that align
with their personal goals, individuals may also suppress their
empathy for individuals close to them. In other words,
although expressing more empathy towards ingroup
members is consistent with the long-term goals of empathy
regulation, maintaining good internal relationships within
the group is fundamental to these goals. To negate the
adverse impact of empathy on close relationships,
individuals may pretend to be indifferent or pretend to be
unaware, thereby further highlighting the importance of
context and individual goals in the regulation of empathic
expressions towards members of the group.

Inhibited empathy for the outgroup

In social interactions, people tend to categorize individuals
and experiences that they encounter into “us” vs. “them”
[69]. This tendency has an important impact on empathy.
Research has found that individuals exhibit empathy biases
toward objects based solely on physical distance [70] or
differences in cognitive processing [71]. Group biases
generated by natural differences such as race or species have
an even greater impact on empathy. For example, Westbury
et al. assessed skin conductance and self-reports of empathy
and found that participants exhibited the strongest empathy
toward humans, followed by primates, with the lowest level
of empathy toward birds [72]. Azevedo et al. argued that
although humans possess innate impulses of empathy
toward others, they are more inclined to experience
empathy toward individuals who belong to the same group
[73]. Group differences resulting from factors such as
kinship [74] and professional relationships [75] can also
inhibit empathy toward outgroup members when there is no
clear racial distinction.

The inhibition of outgroup empathy is closely related to
outgroup prejudice. Furthermore, the empathy bias in
outgroup prejudice is a learned effect of prejudice rather
than the result of innate ingroup preference [76]. Sheng
et al. found that when subjects were instructed to focus on
the emotional reactions of outgroup targets or were assigned
to the same “team” as outgroup targets in an experimental
manipulation, the activity in empathy-related brain regions
significantly increased for outgroup targets, indicating that
the subjects actively improved their empathy performance
through the influence of new intergroup relationships [5].
Gutsell et al. found that although the empathy response of
white subjects depended on the racial difference of the
object, when objects of different races (Black, South Asian,
or East Asian) were presented to white subjects as a single
“outgroup”, the neural empathy response for all objects was
similar, indicating that once an outgroup was labeled,
participants used consistent standards to regulate empathy
[77]. Sessa et al. measured participants’ empathic responses
to targets of different races using event-related potentials
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(ERPs) [36]. In the 280-340 ms time window, the inferior
frontal gyrus (responsible for emotional resonance) showed
stronger activation to same-race targets than to other-race
targets. In the 400-750 ms time window, the brain regions
responsible for inferring others’ experiences (the middle
frontal gyrus and temporoparietal junction) did not show
differences in activation according to race. The results
suggest that the regulation of empathy toward outgroup
members primarily centers on emotional sharing. However,
in certain contexts, to better attenuate empathy, people
extremely underestimate the emotions of targets [78],
subjectively reducing the mental processing of emotional
stimuli [79] to meet their own empathic expectations. This
reflects a proactive regulation of the mentalizing process.

The inhibition of empathy for outgroup members can be
analyzed from two perspectives: social interaction and
information processing. Regarding social interaction, to
maximize benefits and minimize losses, individuals often fail
to express empathy for outgroup members, which means
that empathy disappears when the subject and object are
from different groups. Excessive empathy for outgroup
members may reduce the chances of success in intergroup
competition due to pity and compassion [80], and
bargaining chips may be lost [81]. Therefore, to ensure the
dominant position of their own group, individuals will
reduce empathic expression (and subsequent helping
behaviors) toward outgroup members through top-down
regulation [82] and will place a lower value on the life of
outgroup objects than on that of ingroup objects [83]. In
athletic competition [79], intergroup competition [84], and
even when adults [71] or children [85] are randomly
assigned to different groups (such as a red team and a blue
team), their empathy for outgroup individuals is
significantly lower than that for ingroup members. In
particular, when the ingroup is in a disadvantaged position
relative to that of other groups, individuals may exhibit
jealousy [86] and amplified feelings of defeat, which can
lead to extreme behavior; alternatively, they may experience
aversion [87] and hatred [88], leading to slander,
resentment and hostility toward the outgroup; or individuals
may take pleasure in the misfortune of others
(schadenfreude) and experience a sense of satisfaction [89].
These emotional reactions are additional manifestations of
the inhibition of empathy.

From the perspective of emotional processing, there are
variations in the information processing and neural activity
of individuals in response to members of different groups.
For ingroup members, individuals process facial information
in a holistic manner, involving more unconscious and
automatic processing. The multidimensional representation
of emotional information can improve the accuracy and
fine-grained nature of emotional cue processing [90]. In
contrast, the facial information of outgroup members is
processed locally, requiring more time and cognitive
resources [91]. This difference in information processing
results in the novice/expert effect when individuals process
faces with different degrees of similarity to their own face
[92]. When processing faces that are similar to their own,
individuals’ processing is more accurate and more
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automatic, and they exhibit a higher degree of empathy. The
lack of experience with facial recognition of outgroup
members contributes to reduced information perception
during facial coding. Since only local processing is carried
out when processing facial information, the processing
quality and empathetic performance are reduced. With
regard to neural activity, individuals exhibit more top-down
regulation of perception-behavior coupling in social
interaction when perceiving painful states in outgroup
targets than when perceiving such in ingroup targets. This is
characterized by less activation in the prefrontal cortex [93],
resulting in reduced simulation of perceptual information by
the primary motor cortex [77]. This reduction may be
caused by reduced control of the corticospinal muscle [94].

Short-term goals for the current situation

The causes of behavior can be divided into two categories: the
ultimate cause, which is the true cause of a behavior, and the
proximate cause, which prompts the behavior to occur in a
given situation [2]. In a particular situation, the behavior
may not be entirely due to the ultimate cause; instead, the
proximate cause may play a key role. If the long-term goal
of racial continuity is the ultimate cause of the regulation of
empathy, then the short-term goal represents the proximate
cause of the regulation of empathy in the current situation,
reflecting the individual’s subjective aims in the regulation
process. An individual’s desires, attitudes, and emotions or
moods before the situation all impact short-term goals, and
a unified goal orientation of “value” and “worth” is formed
according to the situation [95]. When goal orientation is
applied to empathy, individuals exhibit two opposing
empathy motives: facilitation of empathy (altruism) or
inhibition of empathy (apathy). Zaki proposed that positive
emotional experience, belonging, and social desire are
motivations for promoting empathy, whereas avoiding pain,
avoiding costs and avoiding interference with competition
are motivations for inhibiting empathy [24]. These two
types of motives are derived from hedonic motives and
instrumental motives [96], which drive individuals to engage
in empathy regulation.

Hedonic motivation triggered by short-term goals

Hedonic motivation is the result of the interaction of two
opposing emotions in human nature—self-interest and
altruism. In some situations, the former is more powerful
and drives individuals to maximize pleasure and minimize
pain. Such emotional experience bias allows individual
regulation to shape empathic outcomes in line with positive
experiences [97]. In general, individuals perceive objects
expressing pleasant emotions as more socially attractive and
easier to get along with [98]; thus, the more pleasant an
individual’s evaluation of an emotion is, the greater they
want to experience it. As a result, individuals intentionally
choose such situations and tend to empathize with pleasant
emotions. Furthermore, sharing other people’s pleasant
emotions is a positive interpersonal communication strategy
that not only helps both parties grow and develop [99] but
also results in a favorable perceived social atmosphere [100].
Research has also found that empathy for pleasant emotions
subsequently enhances activity in the globus pallidus and
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ventral striatum [101], which is associated with positive
experiences and expected rewards [102]. Therefore, people
consciously increase their empathy for individuals
displaying pleasant emotions to establish social relationships
and satisfy the need for pleasant emotional states [103].

From another perspective, individuals experience
egocentric pain after empathizing with emotions that are
unpleasant, increasing activity in brain regions associated
with painful or uncomfortable experience, such as the
anterior insula and anterior midcingulate cortex [104]. A
number of empirical studies have explored the link between
empathic experience and actual pain perception. Riitgen
et al. analyzed the effects of placebo analgesia and
naltrexone on empathy responses. They found that placebo
analgesia reduced subjects’ levels of empathy, while the
combination of naltrexone and placebo analgesia, which can
eliminate the analgesic effect of opioids, restored the
subjects” empathic experience back to its normal level [105-
107]. Meconi et al. found that in the process of empathy,
individuals’ autobiographical memories are activated; the
degree of activation is closely related to emotional reactions,
indicating that during empathy, people’s recollections of
similar emotional experiences increase their empathy
responses [108]. These results suggest that pain empathy is
based on direct perceptions of pain and neural responses
and that people’s empathy responses to others’ pain are very
similar to their own pain processing. In other words, the
pain elicited by empathy is equally real and as aversive as
one’s own experiences. People who are exposed to
unpleasant emotions for a long time will experience
empathy fatigue and physical and mental discomfort [109].
In particular, when there is a close relationship between the
subject and object, experiencing empathy can produce a
“cost of care” [110]. The partners of cancer patients, for
instance, tend to be depressed due to individual distress
[111]. Therefore, driven by the impulse to avoid unpleasant
experiences, those who realize that empathizing with others
will lead to unpleasant feelings will reduce or suppress it
consciously [24].

In certain contexts, to avoid the pain of empathy,
individuals may use violent behaviors to prevent the object
from continuing to produce negative emotions. Fido et al.
concluded that social organisms have a mechanism for
inhibiting individuals from acting aggressively toward the
source of negative emotional cues, which is called the
violence inhibition mechanism (VIM) [112]. This
mechanism regulates emotions and behavior, preventing
individuals from responding violently to observed anger,
impulsivity, or distress. While empathy is an important
factor in suppressing violent behavior and promoting the
functioning of the VIM, this mechanism can be impaired by
emotional problems, leading to decreased emotional control
and impulsive or extreme behavior [113]. There is currently
no direct evidence that excessive sharing of negative
emotions inhibits the functioning of VIM. However,
researchers have found that violent behavior is a result of
individual psychological resource depletion leading to
decreased inhibitory control [114] and is also a
manifestation of emotional problems [115]. Furthermore,
emotional sharing in empathy can increase the risk of
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emotional problems and depression [116], and individuals
may also experience social behavioral issues due to personal
distress [117]. Therefore, it is reasonable to infer that when
an individual’s pain caused by empathy reaches a certain
level, they will perceive the emotion as an aversive stimulus
and use violent methods to alleviate their negative
experience. This phenomenon is observed in humans and
other social animals. For example, a crying child may
provoke a restless father into shouting, and the shriek of a
punished monkey will trigger some of its own kind to ride
on its head and slap it [118].

Instrumental motivation triggered by short-term goals

People are emotional pragmatists who pursue emotions not
because they are pleasant, but because they are useful in a
given context; this pursual of useful emotions reflects the
role of instrumental motivation for specific goals. For
example, when subjects complete a task that requires an
investment of cognitive effort, they aim to reduce both
pleasant and unpleasant emotions to avoid interference with
task completion [119]. Additionally, when subjects
participate in a game that requires aggression to perform
well, they generate anger even though the emotion is
uncomfortable; when subjects participate in a threat
avoidance game, they generate fear [120]. These studies
suggest that the regulation of emotion can be goal driven
rather than entirely focused on the experience of the
emotions themselves, which is a quality shared by the
regulation of empathy.

The expression of empathy without restraint may result
in emotional discomfort for the subject and incur both
material and psychological costs. When individuals consider
whether to empathize, they also weigh costs and benefits.
Sommerville et al. found that infants as young as 18 months
are able to evaluate behavioral costs, indicating that the
process of weighing costs and benefits is present early in life
[121]. Other researchers have argued that people are not
always altruistic and demonstrate selective altruism, favoring
those within their close social groups, and that they are also
influenced by the costs of their actions to maintain a
positive self-image [122,123]. As these costs increase,
individuals’ altruistic behaviors decrease [124], and greater
levels of selfishness may be triggered [125]. Empathy has
long been considered a motivation for prosocial behavior
[126]. Although the effect of empathy on prosocial behavior
is influenced by factors such as moral value, social judgment
[127], episodic simulation [128,129] and episodic memory
[130], it cannot be denied that while empathy increases
prosocial behavior, it also has a material cost to the subject.
After empathy is experienced, failure to provide aid can
induce feelings of guilt in the subject and even exacerbate
discomfort due to emotional sharing [131]. Consequently,
when individuals empathize with an object, they either act
altruistically (providing assistance and experiencing positive
affect) or consider the cost of altruism and ignore the
object’s plight, resulting in feelings of guilt. Given that
altruism has costs, it can reduce individuals’ adaptability to
their environments, particularly when these costs outweigh
the benefits of altruism. To avoid such losses, individuals
may inhibit the generation of empathy. For instance, people
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often avoid public donation posters [132], and residents are
hesitant to open the door to charity organization promoters
[133]. Shoppers also tend to avoid entranceways that have
donation facilities [134].

Furthermore, the cognitive process of empathy recruits
cognitive resources. Emotional stimuli that trigger empathy
include simple emotional information and complex
emotional information. Simple emotional information is
relayed by basic sensory organs and processed with the
mirror neuron system and the emotion representation
system to achieve emotional matching, with almost no
cognitive involvement from the individual [10,34,135].
However, to process complex emotional information,
especially emotionally ambiguous cues, the subject needs to
separate and extract the background and content of the cues
and infer the state of others through theory of mind or
perspective-taking to generate an understanding of the
emotional experience of the object [44]. Moreover, empathy
requires the subject to avoid self-centered bias to ensure
accurate cognition and understanding of others’ needs and
suffering [136], which all require the mobilization of
cognitive resources for processing.

Numerous studies in cognitive psychology, neuroscience,
and economics have revealed that humans and some other
species tend to avoid tasks that require high levels of mental
or physical effort when given a choice. Kool et al. found that
when presented with two or more behavioral sequences with
different energy requirements or workloads, subjects
(including some animal species) gradually learn to choose
the least effortful sequence [137]. Even when high cognitive
demands are associated with greater monetary rewards,
most participants will not choose tasks that require high
cognitive effort [138]. This phenomenon is referred to as the
“law of less work” or the “law of least effort” [139]. Both
mental and physical tasks necessitate effort, and effort itself
has costs. From a biological perspective, exerting effort in
any form, including mental effort, is detrimental to subjects’
ability to adapt to their environments [140]. From an
economic standpoint, effort implies that subsequent actions
may have potential negative consequences [137]. Thus,
people tend to avoid putting in more effort unless there are
substantial rewards to be gained [141,142]. As empathy
requires cognitive resources to process emotional
information, individuals systematically avoid empathizing to
prevent cognitive depletion. Cameron et al. [18] measured
the relationship between empathy and cognitive cost using
an empathy choice task. In eleven experiments, the
researchers continuously modified the empathy choice task
paradigm (e.g., changing the color of cards, removing card
labels, and reducing the difficulty of responses) and found
that participants exhibited empathy avoidance due to
cognitive depletion. People were more likely to choose
nonempathic cards than empathic cards. Furthermore, the
higher the cognitive cost scores and the longer participants
empathized with others were, the lower their willingness to
empathize.

However, individuals may find extremely simple tasks
boring yet gain satisfaction from more complex tasks (like
trying to understand others), because they find meaning
from social interaction. Sometimes, people may show
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empathy not only because it is advantageous in social
situations but also because they are genuinely interested in
other people. Therefore, instrumental motivation does not
always lead individuals to avoid feeling empathy towards
others. When individuals tend to maintain social
relationships [143] and gain social reputation [100],
empathy and subsequent prosocial behaviors increase
significantly. In particular, after individuals experience
feelings of loneliness due to social rejection, they pay more
attention to the emotions of others [144]; alternatively, in
the presence of a third party, they try their best to express
empathy to achieve a favorable reputation [145]. The above
results show that the moderating effect of instrumental
motivation on empathy is affected by social value
orientation. The costs of empathy are objective and
quantitative, while the benefits of empathy are related to the
subjective assessment of the individual. Approaching or
avoiding an empathetic response is the final choice made by
individuals after judging its “value” and “worth”. Ferguson
et al. provided evidence that although subjects tend to avoid
effort and are aware that empathy can lead to cognitive
depletion, empathy can be generated by monetary rewards,
social rewards and moral constraints. When the subject is
relatively close to the object of empathy, the cognitive load
and aversion of subjects to empathy is the lowest [19].
Furthermore, Jensen et al. discovered a positive correlation
between doctors’ empathetic behaviors and patient
satisfaction. In addition, patient satisfaction was positively
associated with the level of activity in the reward systems of
the doctor’s brain (medial prefrontal cortex) [146]. These
results indirectly suggest that doctors may enhance their
empathetic behaviors toward patients to experience a sense
of professional accomplishment.

Approaches to Empathy Regulation: The Interplay between
Contextual Factors and Strategies

The regulation of empathy is closely related to the regulation
of emotions, both of which involve active modification of the
intensity and duration of emotional responses after
individuals perceive that emotions are inconsistent with
their own expectations [147]. During the whole process, the
individual must understand, predict and regulate his or her
own emotions as well as those of others [108]. Therefore,
the ability to regulate emotions determines the ability to
regulate empathy [148], and the strategies used for emotion
regulation also impact empathy regulation.

An emotion regulation strategy results from the
interaction between individual attitudes and goals [149].
Attitudes are the tendency to evaluate a target in terms of
like or dislike, which drives individuals to act in a manner
consistent with their attitude. When individuals hold a
positive attitude toward the emotional goal, they use
strategies to approach the goal. Conversely, people who are
negative about emotional goals are more likely to avoid
them [150]. In other words, driven by the agent of
regulation, individuals control and modify the expression of
empathy through corresponding strategies to achieve the
dual realization of attitudes and goals [28]. Generally,
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individuals use three strategies for the regulation of
empathy, namely, situation selection, attention modulation
and appraisal [24]. Considering that the use of emotion
regulation strategies is closely related to both individual
characteristics and contextual factors [151], the following
discussion combines both types of variables to more fully
explicate the effectiveness and operational mechanisms of
empathic regulation strategies.

Situation selection

To achieve a specific goal, individuals make choices about the
temporal and spatial dimensions of the situation, approaching
or avoiding certain situational information. In the regulation
of empathy, such strategies can also shape empathic
experiences [152]. In many cases, as soon as the individual
notices the object, he or she makes a choice about whether
to be empathic [24]. Situation selection is a preventive
strategy based on the predicted empathic experience, which
helps the individual control empathy before entering the
situation.

Numerous studies have demonstrated the effectiveness of
situation selection for the modulation of empathy, showing
that people control their “exposure” to a situation (i.e., the
duration of exposure) to achieve control of empathy [153].
Early studies have found that to control the experience of
empathy, individuals avoid posters requesting donations to
charities [154] and listening to messages asking for help
[155]. Recent studies have found that situation selection is
influenced by individual characteristics and contextual
factors. Schumann et al. asked subjects to listen to two
recordings of objects of different races stating negative
events and allowed subjects to fast forward through the
recordings as desired. The participants listened longer to
recordings from an object of the same race, indicating that
the use of situation selection strategies could be influenced
by group affiliation [156]. Markovitch et al. found that the
motivation for situation selection is simple. Individuals may
avoid exposure to certain emotions because they have a
negative attitude toward such emotions [157].

Additionally, the use of situation selection was strongly
associated with personal beliefs about emotional control.
When individuals lack self-efficacy regarding their ability to
control emotions, they often engage in this strategy of
empathy regulation [158]. Situation selection may be the
simplest strategy for empathy regulation. Individuals can
shape the trajectory of their emotional experience through a
simple decision at an early stage of an emotional event and
influence the subsequent empathy process [159]. Therefore,
it is the most commonly used strategy [160].

Attention modulation

Whether individuals pay attention to emotional cues and their
attentional bias to certain emotions affect the experience of
empathy [161]. Thus, a lack of empathy in a given
population may lie in the inability of individuals to
maintain attention to emotional cues. For example,
individuals with ASD exhibit lower levels of empathy in
complex situations due to their inability to attend to the
emotional cues of objects of empathy [162], and this
phenomenon is more pronounced for negative emotions
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[163]. Therefore, effective attention to contextual cues is an
important precondition for the occurrence of empathy.

To regulate empathy, individuals focus their attention on
or away from the emotional cues of the object according to
their own desires. A cross-cultural study compared
empathic responses to bereaved Americans and Germans.
They found that, based on cultural differences, the two
groups focused on different emotional information, leading
to differences in the experience of empathy. The difference
in empathy disappeared when attentional information was
manipulated [164]. Other researchers have argued that when
individuals are unwilling to empathize with others, they
reduce their attention to the “dual focus” of the self and
others, instead actively shifting their attention to
information irrelevant to emotional cues, thus reducing the
processing duration of emotional stimuli. As a result, the
accuracy of emotional recognition and the total amount of
emotional information processing are reduced, thereby
reducing or eliminating empathy [165].

Notably, attention modulation is easily confused with
situation selection. There are similarities between the two
strategies: in both strategies, individuals screen the
emotional clues of the object to control the experience of
empathy. However, there are obvious differences between
the two strategies regarding the timing of strategy
application: situation selection occurs earlier than attention
modulation. If the individual makes the decision to avoid
the entire situation, the individual will not be exposed to the
object’s emotional cues due to the lack of spatiotemporal
conditions for exposure to the object and thus cannot carry
out attention modulation. Therefore, situation selection
occurs before attention modulation. However, many
researchers have ignored the difference between the two. In
a study by Olsson et al. (2016), individuals did not exhibit
empathy for the object due to a lack of information about
rewards and punishments of outgroup members; however, it
was not explained whether the “lack of information about
rewards and punishments of individuals toward the object”
was due to avoidance of the situation or selectively ignoring
the object after entering the situation [166]. Similarly,
both Cameron et al. [167] and Balcetis et al. (2006) [168]
suggested that individual expectations of empathic outcomes
influence attention to emotional cues. The former
researchers found that individuals subjectively moved away
from the object to avoid emotional depletion, while the
latter researchers found that individuals shifted their
attention to the emotion of the target object to establish a
relationship. However, neither study clearly defined whether
individuals chose to enter the situation; thus, the results
cannot be used to determine whether situation selection or
attention modulation affected empathy. Therefore, the
influence of situation selection must be excluded in the
examination of the effect of attention modulation on empathy.

Appraisal

Under the appraisal strategy to regulate empathy, individuals
induce or inhibit empathy by adjusting their views of the
intensity of the emotional state of the target [78,79],
evaluating the causes of the emotional state of the object
[169,170], or evaluating the benefit or risk-related
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information of situational factors [171]. These strategies can
alter the experience of empathy as well as subsequent
behavior [172]; they also require individuals to invest more
cognitive resources to avoid the omission of emotional
information. In addition, Wu et al. found that the regulation
of empathy depends on the executive system; a meta-
analysis showed that within executive function [173], only
inhibitory control was related to empathy [174]. In other
words, individuals need to control themselves to reduce the
amount that they take the perspective of others when
evaluating emotional cues. Therefore, the appraisal strategy
may be related to the inhibitory control capacity of the
individual. The above results indicate that the appraisal
strategy imposes high cognitive demands.

According to some researchers, appraisal strategies are
often used in scenarios that contain elements of competition
or conflict. To maximize benefits and minimize losses,
individuals should not only remain alert to situational
information but also reduce the potential for sympathy and
pity by suppressing empathy. Therefore, the assessment of
the object’s emotion is the most effective strategy for the
regulation of empathy in such situations. Notably, the
appraisal and interpretation of opponents’ emotions in
competitions may also lead to “counterempathy”, which
makes individuals more competitive [175]. To feel justified
in feelings of schadenfreude, individuals attribute an object’s
misfortune to their own actions [176]. When the negative
emotion of the object is interpreted as a kind of
“retribution”, the current misfortune of the object is
considered a punishment for the violation of justice,
accompanied by counterempathy or schadenfreude and a
feeling that “God’s millstone turns slowly” [177].

Discussion on the Mechanism of Empathy Regulation

Characteristics of empathy regulation

Empathy is commonly perceived as a passive emotion that
individuals struggle to manage. However, this study
challenges the notion by viewing empathy as a result of a
dynamic decision-making process that is influenced by
conflicting goals. Through our analysis of empathy
regulation, we shift our focus from empathy and its
influencing factors to exploring the trade-offs individuals
face between competing goals and values in different social,
personal, and environmental contexts. Furthermore,
individuals adapt their strategies for regulating empathy
based on contextual factors and personal traits. By analyzing
the strategies employed to regulate empathy, we aim to
identify patterns of empathy regulation in various situations.
Therefore, the forthcoming analysis will elucidate the
essential attributes of empathic regulation from three
distinct angles, considered paramount for a comprehensive
understanding of the empathic regulation phenomenon.

Achieving a balance between goals and values

From the perspective of empathy’s controllability, individuals
do not randomly adjust their levels of empathy. Instead, they
govern it based on their evaluations of goals and anticipated
empathic experiences. The decisions and trade-offs
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individuals make regarding different goals have a profound
impact on their empathic behavior. When individuals
prioritize certain goals, especially when faced with
competing alternatives, the level of empathy fluctuates. This
finding highlights the influential role of balancing goals and
values in empathy regulation. At this point, the degree of
empathy reflects the considerations and compromises
individuals make concerning their various goals, establishing
a dynamic equilibrium as a notable characteristic of
empathy regulation. Throughout this regulatory process, the
equilibrium between goals and values brings clarity to the
social significance of empathy. For instance, individuals may
increase their display of empathy to foster social
connections and uphold moral standards. However, they
may also reduce their expression of empathy to mitigate the
associated psychological and material costs. This balancing
act showcases how empathy regulation is not arbitrary but
rather shaped by the individual’s goals and values.

The balance between goals and values in empathetic
regulation embodies the cybernetic concept that individuals
select from competing goals at various levels to achieve
optimal goal attainment. Cybernetic models illustrate three
essential processes that contribute to this balance: goal
setting, monitoring the discrepancy between goals and the
current state, and managing conflicts [178]. In the context
of empathy regulation, goal setting is influenced by
individuals’ personal values and situational factors.
Monitoring goals entails striking a delicate balance between
long-term goals and short-term goals. Managing conflicts
involves the application of executive functions and
regulatory strategies.

However, concerns have been raised among researchers
regarding the balance between goals and values in regulating
empathy. When individuals shift their focus on empathy
solely based on subjective intentions, it can result in
selfishness, biases, and other antisocial behaviors [179].
Empathy, in fact, does not conflict with rationality but
rather is related to making rational decisions. Therefore, the
lack of empathy leading to indifference or empathy biases
resulting in unethical behavior cannot be attributed solely to
empathy itself but rather to biases formed by individual goal
selection and value orientation. In other words, empathy
itself is not biased, but rather, the regulation of empathy can
lead to biased outcomes. Hence, analyzing the equilibrium
between goals and values in regulating empathy not only
emphasizes the flexibility of empathy but also cautions
researchers to use terms such as “trait” and “capacity”
carefully when discussing empathy. Furthermore, it offers a
new perspective on the relationship between empathy and
morality, empowering individuals to recognize that biases
arising from the regulation of empathy can be corrected.
This understanding motivates them to strive for more
effective ways of genuinely understanding and caring for
others.

Striking a balance between individual characteristics and
regulation strategies

As a process of pursuing goals, the regulation of empathy
involves a complex interplay of reasoning and decision-
making. This suggests that individuals need to engage in
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specific cognitive processes to attain the desired empathic
experiences. These cognitive processes necessitate the
implementation of particular strategies, which in turn
consume cognitive resources. These strategies involve
actively contemplating the emotional essence of the
situation and exerting efforts to shape the anticipated
empathic experience. Consequently, the utilization of these
strategies is closely linked to individual characteristics,
particularly individuals’ beliefs regarding their abilities to
control emotions or cognitive functions [158].

Through the analysis of regulation strategies, it has been
discovered that situation selection is a proactive strategy that
requires the least cognitive resources. It allows individuals to
quickly approach or disengage from others’ emotions. On
the other hand, attention modulation and appraisal
strategies consume more cognitive resources. Individuals
need to continuously pay attention to emotional cues and
use inhibitory control to modify their automatic emotional
responses. The mechanisms of these strategies in empathy
regulation involve attention bias, which is the tendency for
individuals to selectively regulate their reactions to specific
stimuli by choosing and integrating information. Although
attention bias is commonly observed in everyday situations
and demonstrates the efficient utilization of cognitive
resources, it is influenced by an individual’s motivation and
intention during the empathy regulation process. Individuals
typically choose to focus on emotional cues that they
perceive as valuable, acknowledging them as significant
sources of information for generating or adjusting empathy.
Specifically, the capacity to interpret emotional cues,
particularly through the social understanding of facial
expressions, plays a critical role in shaping how individuals
display empathy [161]. This understanding empowers
individuals to actively respond to the emotions of others,
resulting in empathetic reactions and behaviors that align
with their objectives.

Ensuring consistency between contextual factors and regulation
strategies

The contextual environment is filled with representational
information that includes emotions, behaviors, and cognitive
processes. While these pieces of information themselves do
not have fixed meanings, they acquire special significance
within their given context. To effectively navigate through
the abundance of information, individuals need to maintain
different sensitivities to different pieces of information. They
must identify and extract cues that align with their own
preferences from intricate and complex information or focus
their cognitive resources on ambiguous or incomplete
information to gain a better understanding of the intended
stimulus. This adaptive behavior, which has been preserved
through the process of evolution, underscores the
considerable impact of context on psychological processes.
Consequently, the contextual effect on empathy is
significant and plays a crucial role in determining the
regulation of empathy based on the context.

In the process of empathic regulation, contextual factors
play a crucial role in determining the selection of regulatory
strategies. This phenomenon arises from the fact that
individuals are required to not only process the emotional
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cues exhibited by the target but also extract pertinent
information from the surrounding context. To effectively
regulate empathic responses, individuals must direct their
attention not only toward emotional cues but also toward
integrating implicit information derived from the physical
environment [180]. Particularly, situations encompassing
elements of competition and conflict are noteworthy, where
individuals must not only attend to the emotions and
behaviors of others but also assess the underlying interests
and risks within the contextual setting. To a considerable
extent, these judgments act as “regulators” in individuals’
selection of empathy regulation strategies. Thus, situation
selection and attention modulation are widely employed
strategies in typical circumstances [159,165]. Appraisal
emerges as the most efficacious strategy for regulating
empathy within competitive or conflict-prone situations
[171]. By clarifying the intricate relationship between
contextual factors and regulatory strategies, researchers can
substantially enhance their understanding of the factors
contributing to fluctuations in empathy levels in response to
contextual changes.

Process of empathy regulation

Through the discussion of agents and strategies in the
regulation of empathy, we have created a dynamic model
for the first time to visually illustrate the process of empathy
regulation (Fig. 1—Goal-driven process of empathy
regulation). This model consists of four components:
perception,  evaluation, target representation, and
adjustment. This dynamic model has two advantages. (1)
The model provides a comprehensive explanation of the
sequential processes that govern variations in empathy.
Although empathy is influenced by biological emotional
resonance to some extent, presenting its affective aspects, it
also exhibits a more rational side when individuals
consciously control and adjust expressions of empathy.
Similar to the regulation of other emotions and
psychological states, individuals actively regulate empathy to
adapt to various contexts and demands [181]. Therefore, the
model proposes that the regulation of empathy is the
outcome of integrating various target values. Specifically,
individuals attribute values to different targets and, through
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the selection and accumulation of these values, establish the
initial stage of regulating empathic responses. Subsequently,
individuals utilize diverse strategies to effectively regulate
empathy. (2) The model analyzes potential factors that may
impact empathy regulation by considering individual
characteristics and situational factors. Considering the
element of controllability, importantly, empathy is not solely
an affective and subjective emotional response but also a
response facilitated by rational thinking. Furthermore, it is
crucial to acknowledge that the process of empathy
regulation is subject to the influence of various underlying
factors. Therefore, through a systematic analysis of these
factors, researchers can gain a more comprehensive
understanding of the regulatory patterns involved.
Moreover, this analysis can provide insights into the reasons
behind the varying displays of empathy observed across
situations, thus prompting researchers to contemplate
empathy deficits and fostering curiosity in exploring
interventions aimed at enhancing empathy.

As depicted in Fig. 1, when individuals perceive
emotional cues, they construct perceptual representations of
the object’s emotions, thereby activating corresponding
neural representations and leading to unconscious imitation
of the object’s behavior. Subsequently, through physiological
feedback, this process generates a bottom-up shared
emotional experience [10]. According to Prinz, many
human behaviors are automatic reactions of the nervous
system triggered by incoming signals [182]. These reactions
effortlessly translate perceived information into one’s own
behavior without the need for conscious intervention. The
process of transitioning from perception to unconscious
imitation is highly automated and involves mirror neurons,
as well as memory systems such as episodic memory or
autonomous awakening. For instance, when individuals
witness an object displaying pain or fear due to a dog attack,
the neural representations and episodic memory associated
with fear and pain are activated, accompanied by
physiological responses. This ultimately leads the individual
to experience the same emotions as the object.

Biological emotional resonance is essential for driving
the initial impulse for empathy, facilitating emotional
exchange between individuals. However, the cognitive
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FIGURE 1. Goal-driven process of empathy regulation
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aspects of empathy cannot be disregarded. Cognitive
processes, such as understanding the views and intentions of
others, are essential in shaping empathetic responses. In
fact, individuals use situational cues and personal goals to
orient themselves toward a target, intentionally amplifying
or reducing their empathetic responses. This target
orientation plays a crucial role in determining the direction
and intensity of empathetic responses and provides
individuals with control over their empathetic reactions.
Hence, empathy is a product of both affective and cognitive
processes in certain situations. Individuals regulate their
empathetic responses through cognitive strategies, ensuring
that they align with their goals. During the evaluation stage,
individuals engage in a process of evaluation, considering
contextual factors as well as their own beliefs and desires
[183]. The result of this evaluation shapes the balance
between long-term and short-term goals and generates
subjective expectations regarding the likelihood of empathy
occurring,.

During the target representation stage, the long-term
goal of ingroup continuity drives individuals to express
more empathy toward ingroup members while inhibiting
empathy toward outgroup members, providing their group
with a natural advantage in competition. Short-term goals
provide a direct impetus for the regulation of empathy,
driving individuals to experience empathy consistent with
their goals. The effect of these short-term goals is achieved
by eliciting hedonic and instrumental motivation. Hedonic
motivation involves the individual’s intention to pursue
immediate emotional satisfaction, while instrumental
motivation is related to potential future benefits. Since
empathy is a social emotion generated through interpersonal
interaction, group identity and intergroup relationships are
also peripheral influencing factors in the stages of evaluation
and target representation. Notably, from evaluation to target
representation, the interrelation of various factors may
generate multiple paths by which factors influence the target
representation. For example, in the context of intergroup
competition, individuals may reduce their empathic
performance and prosocial behavior toward ingroup
members due to the short-term goal of avoiding costs;
however, this goal will be modified by the long-term goal of
ingroup continuity.

During the stage of adjustment, the target representation
triggers the motivation to adopt or avoid empathy, driving
individuals to apply different strategies for the regulation of
automatic emotional resonance. These regulation strategies
provide an effective means by which individuals can control
their empathic responses. Individuals can achieve the goal of
inducing or avoiding empathy through the use of these
strategies to ensure that the experience of empathy meets
their expectations, thereby generating their final empathic
response, including the experience of empathy and related
behavioral decisions. The process of adjustment may be
completed quickly or repeatedly updated according to the
changing situation and individual wishes. When individuals
perceive that the adjusted experience of empathy does not
conform to the requirements of the situation or their own
desires (or the situation or individual wishes have changed),
they re-evaluate the information and form a new
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representation of the target, once again undergoing
empathic adjustment. This demonstrates that the experience
of empathy is determined not only by empathic ability or
biological emotional resonance but also by the individual
goals and subjective initiative taken in specific situations.

Limitation

This study has constructed a four-stage empathy regulation
process model from three levels: situation, agent, and
regulatory strategy. Although this model clearly reflects the
role of various factors in empathy regulation, due to the
limited number of empirical studies, we were unable to
adopt meta-analysis or other quantitative methods to verify
the various relationships. Specifically, the interrelationships
between various factors from the evaluation stage to the
target representation stage only reflect the direction of the
path, lacking clear summary of the extent of their influence.
Additionally, we pointed out in our research (Chapter:
Process of empathy regulation) that empathy regulation may
be a recursive process, where individuals may revise their
empathy goals based on changes in situational information.
Whether there are new factors that affect people’s cognitive
reappraisal during this process remains underexplored in
our research. Therefore, the regulatory process of empathy
can only be described preliminarily, and a complete
theoretical model has not yet been fully developed.
Additional research in a broader range of situations is
needed to demonstrate and validate the relationships
between variables.

Conclusion

The biological basis of emotional resonance is the origin of
empathy, which gives individuals a strong drive for
emotional sharing. However, the cognitive process of
empathy cannot be overlooked. The views and intentions of
others, as understood by the subject through cognitive
activities, do not simply facilitate empathy. Instead, subjects
combine situational cues and their own goals to establish a
target orientation, providing control over empathic reactions
and determining the direction and strength of empathy.

The regulation of empathy is a dynamic process. The
consideration of various objectives drives the process of
regulation, and the employment of distinct regulatory
strategies sets the stage for achieving regulation. Therefore,
the regulation of empathy can be seen as an active choice
that signifies people striving to achieve congruence between
their own goals and values in interpersonal emotions. The
process of choice requires individuals to make judgments
about individual characteristics and contextual factors in
order to use optimal regulatory strategies.

Recommendations of Future Research

Empathy regulation and mental health

There is a complex relationship between empathy and mental
health. Some researchers believed that empathy can increase
the risk of depression [184], and is associated with more
anxiety and stress [185]. For special occupational groups
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(e.g., healthcare workers, rescue personnel, psychological
therapists), they are exposed to negative emotions of others
for a long time, and may experience personal distress due to
frequent sharing of unpleasant emotions. Accumulated
personal distress can be a potential risk factor for inner
discomfort, resulting in empathy fatigue and potentially
causing depression or severe job burnout [108]. However,
some researchers hold the opposite view and consider
empathy as a positive factor that protects mental health.
Powell argues that individuals with higher empathy ability
often have skilled emotion regulation abilities that can
counteract common emotional problems. In his study, he
also found a negative correlation between cognitive empathy
and depression, anxiety, and stress levels [186]. Zhang et al.
also showed that individuals with higher empathy abilities
tend to pay more attention to the perspectives and attitudes
of others and reduce the risk of depression through
appropriate and efficient communication [187]. From these
two opposing views, it can be found that the cognitive
process in empathy may be a moderating variable between
empathy and mental health.

Empathy regulation refers to an interactive process
involving emotional and cognitive components, in which
people can reinterpret emotional events or change their
psychological distance with the object through cognitive
regulation, thereby affecting their emotional reactions top-
down [188]. Studies have shown that individuals with
emotional disorders often have higher depression scores
[189], while those who are skilled at emotional regulation
strategies can effectively reduce their experience of
unpleasant emotions [190]. This suggests that empathy
regulation, as an interpersonal emotional regulation strategy,
can serve as a means of self-protection and may also be an
effective way to cope with emotional issues, particularly for
special occupational groups. However, researchers have also
found that different emotional regulation strategies have
different effects. For example, cognitive reappraisal and
expressive suppression can both regulate emotions, but
cognitive reappraisal is more effective in reducing
unpleasant emotions [190,191]. Therefore, future research
could explore how to promote good mental health from the
perspective of empathy regulation, identifying factors that
protect against mental health issues within the dynamic
process of empathy regulation.

Moreover, prioritizing empirical investigations on
empathy regulation strategies is an essential focus of
training empathy regulation abilities among special
occupational groups. Investigators can use technologies,
such as virtual reality technology [192], to instruct special
occupational groups on how to regulate their empathy. The
optimal training outcome should be that special
occupational groups can avoid avoiding empathy by
ignoring, forgetting, numbing, and avoiding, and instead use
more proactive and professional help to eliminate the
uncomfortable experience of the others, enabling them to
neutralize empathy fatigue with a sense of achievement from
work. This could have important implications for promoting
mental health and job performance among special
occupational groups.
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Interaction of individual characteristics and contextual factors
Empathy is influenced by individual characteristics and
contextual factors. For example, a study conducted by Zhao
et al. [193] discovered the impact of the interaction between
culture and gender on empathy levels among individuals of
diverse ethnicities. Only by considering the interaction
between these factors can we obtain a clearer understanding
of the process and outcome of empathy regulation.
Although some studies have examined how these factors
interact, these studies examined only a few factors; more
microscopic studies are needed to describe the mechanisms
involved. In the stages of evaluation and target
representation, individuals ascribe different meanings to
situational information according to their own desires. How
does the interaction of individual characteristics (age,
experience, sex, and emotional state) and situational factors
(interpersonal distance from the object of empathy and
competitive relationship) affect empathy regulation? In the
stage of adjustment, the extraction, integration and
interpretation of situational cues by individuals affects their
use of empathy regulation strategies. Do the role, status,
self-efficacy and attribution style of individuals jointly
contribute to their use of empathy regulation strategies?
Some researchers have proposed that prosocial behaviors are
affected by the presence of third parties [145]. Is this effect
also reflected in the regulation of empathy? These questions
need further investigation in laboratory and real-life scenarios.

Neural mechanisms of empathy regulation

Individuals express more empathy toward ingroup members
through empathy regulation, giving their group a natural
competitive advantage. However, natural selection is not
carried out at only the population level. Individuals are also
influenced by natural selection [194]. Brain activity
supporting experience sharing and mentalizing is predictive
of subsequent helping behaviors that are associated with a
cost [195]. Costly altruism may reduce the adaptability of
the individual to the environment. Therefore, individuals
should not express empathy for ingroup members all of the
time and should consider both the costs and benefits [196].
This process involves a tradeoff between individual and
group goals, potentially involving the brain regions
responsible for processing costs and benefits (e.g., the
anterior cingulate gyrus and subgenual anterior cingulate
cortex) [197]. However, there is a lack of direct evidence to
supporting this hypothesis. Neuroimaging techniques can be
applied to achieve more in-depth exploration of the
regulation of intragroup empathy in light of the cost-benefit
tradeoff and provides more detailed descriptions of the
activation of shared or specific brain regions during the
different phases of regulation.

Additionally, studies have found that empathy can
activate the brain’s reward system [198] and that oxytocin
can promote prosocial emotions by regulating amygdala
activity [199]. These factors tend to trigger emotions of
love and care, shifting the experience of empathy from
negative and passive personal distress to concern toward
others, which leads to a more positive emotional
experience [200]. It is not clear whether a similar neural



IJMHP, 2023, vol.25, no.12

mechanism contributes to the regulation of empathy and
promotes empathy. Future research could combine
evaluation of physiological indicators with experimental
studies on empathy regulation to provide insights into the
neural activity involved in empathy and how to trigger
empathy.

Adjustability of empathy used for intervention and prediction
In human society, a lack of empathy is not a positive sign
[201]; instead, it reflects a crisis of trust and highlights the
increasing levels of indifference and hostility among people.
Since today’s social relationships are complex and volatile,
the importance of forming connections during development
is higher than ever; emotional exchange between people
needs to cross national and racial boundaries. Therefore, it
is worth considering how to take advantage of the ability to
modulate empathy to increase empathy between different
groups and mitigate prejudice or hatred. Some studies have
explored this issue. Targeted intervention or reinforcement
can achieve enhanced activation of the anterior insula after
individuals perceive negative emotions in outgroup
members, indicating that individuals can increase their
empathy for outgroup members [202]. Interventions
targeting other risk factors and empathic motivations,
however, are lacking.

The key to intervention strategies may be perspective-
taking to understand others’ emotional states. Group
preferences and racial stereotypes can reduce empathy
toward outgroup members and even result in schadenfreude
[80]. Perspective-taking not only reduces stereotypic biases
and ingroup bias [203] but also promotes the generation of
empathy [204]. Furthermore, the effectiveness of training in
cognitive empathy surpasses that of training in emotional
empathy [117]. Therefore, interventions that improve
individuals’ skills in perspective-taking to understand
outgroup members’ emotional states can achieve beneficial
regulation of empathy.

Additionally, research has shown that assistance from
outgroups, particularly unexpected assistance, can boost
people’s empathy towards them, and activation in the
empathic brain region, the insula, is also increased [202]. As
individuals feel greater social connectedness, the response of
the amygdala to negative emotions decreases, indicating that

beneficial social interaction can serve as a reward
mechanism that alleviates personal distress following
empathy [64]. Moreover, stimuli with observable

characteristics (e.g., photos of beneficiaries) are more likely
to evoke empathic care than stimuli without observable
characteristics (e.g., black silhouettes of beneficiaries) [205].
These studies indicate that the attributes of external stimuli
can enhance empathic approach motivation. Therefore,
researchers should focus on how to establish circumstances
that promote empathy by considering the situational
dependence of empathy regulation and creating
environments that encourage mutual assistance and
interaction between different groups. This exploration
should aim to guide people to value empathy as a means of
improving social life, regulating emotions, and obtaining
satisfaction.
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Empathy regulation and positive empathy

Positive empathy (sharing in and understanding others’
positive emotions) is a new field in the study of empathy
[206]. Researchers have compared positive and negative
empathy, but the results have been inconsistent. Warren
et al. provided subjects with two different sets of voices and
found that the empathic response to laughter was higher
than that to crying, indicating that individuals have a
greater tendency to share the positive emotions of others
[207]. In contrast, Perry, Hendler and Shamay-Tsoory
found that empathy for positive emotions appears to be
more difficult in some contexts, as participants experienced
less activation of the empathy-related brain regions after
witnessing another person’s success (winning a scholarship)
than after witnessing another person’s misfortune (losing a
wallet) [208]. These results indicate that individuals may
find it difficult to enjoy the success of others (especially
competitors) due to social comparison, competitive threat
and other factors. It can be inferred from these two results
that the presentation of emotional stimuli and contextual
factors affect the experience of empathy differently
according to emotional valence. Such inference is consistent
with the rule of empathy regulation; that is, the agent of
empathy regulation is affected by situational factors, and the
strategy and process of empathy regulation are closely
related to the individual’s evaluation of the value of the goal.
Therefore, further research on positive empathy can be
carried out from the perspective of empathy regulation to
provide methods and ideas for comparing empathy in
response to emotions with different valences.
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