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Abstract
Interpersonal emotion regulation is a process wherein one party in a social in-
teraction intentionally modifies the emotional state of another party. It facili-
tates individual mental health and social relationship development, and exhibits
unique advantages distinct from self-emotion regulation. In recent years, a sub-
stantial body of neuroimaging research has investigated interpersonal emotion
regulation, elucidating to some extent the neural substrates of this process: inter-
personal emotion regulation engages the mentalizing system (including the pre-
cuneus, temporoparietal junction, medial prefrontal cortex, etc.), the emotional
response system (including the amygdala, insula, etc.), and the emotion regu-
lation system (including the lateral prefrontal cortex, ventromedial prefrontal
cortex, cingulate cortex, etc.), with the mentalizing system constituting a brain
region specific to interpersonal emotion regulation that is distinct from self-
emotion regulation. Future research could incorporate diverse populations as
study subjects, integrate neuroimaging techniques with neuromodulation tech-
niques, and investigate the cognitive neural mechanisms of interpersonal emo-
tion regulation at both single-brain and dual-brain levels, thereby providing
a scientific foundation for the implementation and promotion of interpersonal
emotion regulation in applied contexts.
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Abstract

Interpersonal emotion regulation refers to the process whereby one party in a
social interaction intentionally modifies the emotional state of the other party.
This process benefits individual mental health and social relationship develop-
ment, and offers unique advantages distinct from self-emotion regulation. In
recent years, numerous neuroimaging studies have investigated interpersonal
emotion regulation, revealing to some extent its neural underpinnings: inter-
personal emotion regulation engages the mentalizing system (including the pre-
cuneus, temporo-parietal junction, and medial prefrontal cortex), the emotional
response system (including the amygdala and insula), and the emotion regu-
lation system (including the lateral prefrontal cortex, ventromedial prefrontal
cortex, and cingulate cortex), with the mentalizing system representing a brain
region specific to interpersonal emotion regulation. Future research should in-
corporate diverse populations, integrate brain observation and modulation tech-
niques, and thoroughly investigate the cognitive and neural mechanisms of inter-
personal emotion regulation from both single-brain and dual-brain perspectives,
thereby providing a scientific foundation for the implementation and promotion
of interpersonal emotion regulation in applied contexts.

Keywords: emotion regulation, interpersonal emotion regulation, mentalizing
system, hyperscanning

Emotion regulation serves as a crucial adaptive function that plays an indis-
pensable role in maintaining mental health (McRae & Gross, 2020). Over the
past several decades, the cognitive and neural mechanisms of emotion regulation
have been extensively investigated, yet the vast majority of studies have focused
exclusively on individuals’ regulation of their own emotional states—that is, in-
trapersonal emotion regulation (e.g., Li et al., 2022; Zhao et al., 2021; Gao et
al., 2023). Only a handful of researchers have recognized that another form
of emotion regulation—interpersonal emotion regulation—also holds significant
theoretical and practical value (Niven et al., 2009; Rimé, 2007). It was not
until around 2013 that researchers began to directly examine the cognitive and
neural mechanisms underlying interpersonal emotion regulation (Hallam et al.,
2014; Reeck et al., 2016).

Interpersonal emotion regulation, also termed social emotion regulation, refers
to the social processing whereby one party in an interaction (the regulator)
intentionally modifies the emotional state of the other party (the regulatee)
(Reeck et al., 2016). Based on different regulatory targets, interpersonal emo-
tion regulation can be divided into two types: extrinsic and intrinsic (Gross,
2015; Zaki & Williams, 2013). The process by which an individual actively reg-
ulates another person’s emotions is called extrinsic emotion regulation, whereas
the process by which an individual regulates their own emotions through inter-
action with others is termed intrinsic emotion regulation. Interpersonal emotion
regulation possesses two key characteristics: First, it must be realized through
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social interaction, including socially meaningful physical actions such as touch-
ing, hand-holding, and hugging, as well as conveying regulation strategies to
the regulatee through verbal or written communication (Niven, 2017). Second,
the regulator has explicit emotion regulation goals and employs intentional,
actively controlled methods to enhance or diminish the regulatee’s positive or
negative emotional responses (Nozaki & Mikolajczak, 2020). Clarifying these
two characteristics helps distinguish interpersonal emotion regulation from so-
cial support (e.g., hand-holding, companionship), which, although also featuring
social interaction and emotional soothing effects, lacks explicit and active emo-
tion regulation goals and processes.

The capacity for effective interpersonal emotion regulation is vital for improv-
ing and maintaining mental health (Zaki, 2020). On one hand, our own men-
tal health relies on interpersonal emotion regulation for maintenance and en-
hancement: as infants, children, and adolescents, we frequently depend on fam-
ily and friends for emotion regulation (Niven et al., 2009), and as adults, we
seek help from psychotherapists when our mental state and social relationships
are severely disrupted, with most psychotherapeutic approaches (e.g., cognitive-
behavioral therapy) centering on interpersonal emotion regulation (Xie et al.,
2016). On the other hand, as social beings, interpersonal emotion regulation
represents an important means by which we maintain and develop social rela-
tionships (Zaki, 2020). Research has found that the frequency of daily interper-
sonal regulation strategies can positively predict relationship quality (Chan &
Rawana, 2021) and marital satisfaction (Tepeli Temiz & Elsharnouby, 2022);
furthermore, college freshmen’s interpersonal emotion regulation abilities can
predict the establishment and development of their social relationships during
university (Williams et al., 2018). More importantly, interpersonal emotion
regulation offers three unique advantages distinct from self-emotion regulation:
First, regulators can make objective judgments about the current situation,
avoiding the misattributions that regulatees might make due to being “too close
to the forest to see the trees” (Reeck et al., 2016), thus interpersonal emotion reg-
ulation often proves more effective than self-regulation (Morawetz et al., 2021;
Levy-Gigi & Shamay-Tsoory, 2017). Second, interpersonal emotion regulation
benefits both parties: while helping others improve their emotions, regulators
can also reduce their own negative emotions, thereby decreasing depression and
increasing well-being (Doré et al., 2017; Guendelman et al., 2022a). Third,
for patients with depression, anxiety, and other conditions featuring severely
impaired self-emotion regulation, interpersonal emotion regulation serves as an
effective method for alleviating or eliminating negative emotions and social dis-
tress (Reeck et al., 2016). These advantages render research on interpersonal
emotion regulation necessary and irreplaceable for deepening emotion regula-
tion theory and guiding clinical practice. Building upon existing literature that
has reviewed the concepts, behavioral measurement methods, and main theo-
ries of interpersonal emotion regulation (Hu et al., 2020; Sheng & Zhang, 2021),
the present paper focuses on basic cognitive and neural research, summarizing
the current state of interpersonal emotion regulation studies primarily from the
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perspective of brain observation.

2 Analysis of Current Research on Brain Mechanisms
Based on Reeck et al.’s (2016) synthesis of findings from multiple domains in-
cluding emotion regulation, empathy, social support, prosocial behavior, attach-
ment, and intimate relationships, scholars currently posit that interpersonal
emotion regulation primarily involves three major brain networks: the mentaliz-
ing system, the emotion regulation system, and the emotional response system.
This section focuses on these three brain networks to respectively review the
current state of research on the neural mechanisms of extrinsic and intrinsic
interpersonal emotion regulation.

2.1 Extrinsic Interpersonal Emotion Regulation

To date, three neuroimaging studies have examined brain activity when individ-
uals regulate others’ emotions. First, in an early study, Hallam et al. (2014)
had participants orally articulate cognitive reappraisal or expressive suppression
strategies while viewing short negative emotional videos, either to improve their
own emotions or those of another person viewing the videos simultaneously. The
results revealed that both self- and interpersonal emotion regulation commonly
activated the regulator’s lateral prefrontal cortex and pre-supplementary motor
area. Interpersonal emotion regulation, compared to self-regulation, produced
greater activation in mentalizing-related regions such as the medial prefrontal
cortex and inferior parietal cortex/precuneus, as well as in the posterior insula
and caudate nucleus.

Subsequently, Powers et al. (2022) had participants employ cognitive reappraisal
strategies to alleviate their own negative emotions while viewing negative emo-
tional images, or imagine viewing negative images with a friend and reappraise
the images from the friend’s perspective to reduce the friend’s negative emotions.
The findings showed that interpersonal emotion regulation elicited stronger acti-
vation in the precuneus and inferior parietal cortex compared to self-regulation.

In another nearly contemporaneous study, Guendelman et al. (2022a; 2022b)
asked participants to orally articulate cognitive reappraisal or mindfulness-
acceptance strategies while viewing negative emotional images, either to
reduce their own negative emotions or those of another person viewing the
images simultaneously. This study found that interpersonal emotion regulation
produced greater activation in the precuneus, temporo-parietal junction, and
supramarginal gyrus compared to self-regulation. Moreover, activation in these
brain regions correlated with emotion regulation effectiveness (lower subjective
negative emotion and skin conductance). The precuneus emerged as a core
brain region in interpersonal emotion regulation, showing enhanced functional
connectivity with parietal emotion regulation regions under interpersonal
regulation conditions.

These findings demonstrate that, compared to regulating one’s own emotions,
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regulating others’ emotions produces stronger activation in the regulator’s men-
talizing system—including the precuneus, temporo-parietal junction, and me-
dial prefrontal cortex (Guendelman et al., 2022a; 2022b; Hallam et al., 2014;
Powers et al., 2022)—highlighting the importance of the mentalizing system
in regulating others’ emotions. The regulator’s mentalizing/empathy system is
responsible for sensing and identifying others’ emotions, inferring the discrep-
ancy between others’ current and target emotional states, and simulating others’
responses to selected strategies (Reeck et al., 2016). Consistent with these neu-
roimaging findings, behavioral studies on interpersonal emotion regulation have
also revealed that the regulator’s mentalizing ability or capacity predicts the
effectiveness of interpersonal emotion regulation: regulators who better under-
stand their partners select more effective emotion regulation strategies for them
(Levy-Gigi & Shamay-Tsoory, 2017), and regulators exhibit stronger regulation
intentions and execution efficacy toward highly intimate versus less intimate
others (Tanna & MacCann, 2022).

These three neuroimaging studies also demonstrate that interpersonal emotion
regulation significantly activates emotion regulation brain regions such as the
dorsolateral prefrontal cortex, supplementary motor area, and cingulate cortex
(Guendelman et al., 2022a; Hallam et al., 2014; Powers et al., 2022), under-
scoring the importance of the emotion regulation system in regulating others’
emotions. The regulator’s emotion regulation system is responsible for assessing
others’ emotion regulation needs, generating regulation strategies and implemen-
tation methods, maintaining goal-directed behavior, and monitoring regulation
outcomes (Reeck et al., 2016). Notably, however, these emotion regulation brain
regions are also activated during self-emotion regulation. It therefore remains
unclear whether this shared activation results from both forms of emotion regu-
lation drawing upon common emotion regulation brain regions, or from regula-
tors simultaneously regulating their own emotions (emotion co-regulation) while
regulating others’ emotions. Beyond these similarities with self-regulation, inter-
personal emotion regulation also exhibits particularities in its recruitment of the
emotion regulation system. For instance, when down-regulating high-intensity
negative emotions, regulators perceive cognitive reappraisal strategies as less
effortful and more effective when used by others versus themselves (Matthews
et al., 2021).

Regarding the emotional response system, although it is known that emotional
response regions such as the anterior insula show highly correlated activation
patterns when the regulator themselves and their friends are under threat
(Beckes et al., 2013), and Guendelman et al. (2022a) also found that regulators’
own negative emotions decrease while regulating others’ emotions, no interper-
sonal emotion regulation study to date has directly examined the regulator’s
emotional response system (amygdala, insula, etc.).

Furthermore, we believe the regulator’s reward system is also highly impor-
tant in interpersonal emotion regulation, though no study has specifically in-
vestigated this. Only Hallam et al. (2014) incidentally found that the caudate
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nucleus—a key node of the reward system—showed stronger activation during
interpersonal versus self-emotion regulation. We contend that extrinsic inter-
personal emotion regulation, as a helping and altruistic behavior, very likely
elicits activation of the regulator’s reward system (Wu & Hong, 2022). Support-
ing evidence comes from pain relief studies analogous to emotion regulation:
physicians helping patients relieve pain through devices (Jensen et al., 2014)
and participants reducing their partners’ pain by stroking their arms (Inagaki
& Eisenberger, 2012) both observed more significant activation in reward sys-
tem regions such as the ventral striatum in the “support provider” compared to
non-support conditions.

In summary, the three existing neuroimaging studies on extrinsic interpersonal
emotion regulation highlight the importance of the mentalizing system (pre-
cuneus, temporo-parietal junction, medial prefrontal cortex) and the emotion
regulation system (dorsolateral prefrontal cortex, supplementary motor area,
cingulate cortex) in the process of regulators regulating others’ emotions. Ques-
tions that remain to be investigated regarding extrinsic interpersonal emotion
regulation include: Is the involvement of the regulator’s emotion regulation
system caused by emotion co-regulation? How do the regulator’s emotional
response and reward systems participate in interpersonal emotion regulation?

2.2 Intrinsic Interpersonal Emotion Regulation

To date, two fMRI studies have investigated brain activity when individuals
regulate their own emotions using strategies provided by others. First, Xie et
al. (2016) had participants either employ cognitive reappraisal strategies them-
selves while viewing negative emotional images, or receive guidance from a psy-
chotherapist via video to use reappraisal strategies. The results showed that
both self- and interpersonal emotion regulation activated the dorsolateral pre-
frontal cortex, medial prefrontal cortex, and inferior parietal cortex. Interper-
sonal emotion regulation produced greater activation than self-regulation in the
dorsomedial prefrontal cortex, precuneus, and temporo-parietal junction. Addi-
tionally, participants’ attachment security positively predicted the effectiveness
of interpersonal emotion regulation, consistent with findings from hand-holding
studies: participants’ desire for intimacy positively correlated with the emo-
tional soothing effects of hand-holding (Flores & Berenbaum, 2012). In a more
recent study, Morawetz et al. (2021) further examined the influence of intimacy
level on interpersonal emotion regulation. The experiment used negative images
to induce emotions and had participants regulate their emotions using cognitive
reappraisal strategies provided by either friends or strangers, or regulate in-
dependently. The results indicated that friend-provided regulation was more
effective than stranger-provided and self-regulation, with participants showing
higher amygdala activation under stranger regulation conditions compared to
friend and self-regulation conditions. Both self- and interpersonal emotion reg-
ulation commonly activated the lateral prefrontal cortex. Activation levels in
the temporo-parietal junction increased sequentially across the three conditions
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of “self-regulation,” “stranger regulation,” and “friend regulation.”

These studies demonstrate that, like regulators, regulatees heavily rely on the
mentalizing system during interpersonal emotion regulation to comprehend oth-
ers’ regulatory intentions and behaviors (Dixon-Gordon et al., 2015). This pro-
cess primarily activates the medial prefrontal cortex, precuneus, and temporo-
parietal junction (Morawetz et al., 2021; Xie et al., 2016). Similarly, pain relief
studies have also highlighted the importance of the mentalizing system: hand-
holding with a partner (compared to no hand-holding) not only significantly
reduces one’s own pain perception but also enhances functional connectivity be-
tween the mentalizing brain network and the pain network (López-Solà et al.,
2019).

Regarding the emotion regulation system, the two existing studies did not find
differences in neural activity levels between self- and interpersonal regulation,
though these may represent false negative results. We propose that although
interpersonal emotion regulation ultimately requires regulatees to execute the
regulation process themselves, the provision of regulation strategies by others
may reduce regulatees’ reliance on prefrontal control systems. Supporting ev-
idence comes from social support studies involving hand-holding (Coan et al.,
2017; López-Solà et al., 2019) and companionship (Mulej Bratec et al., 2020):
compared to no hand-holding or no companionship, hand-holding or compan-
ionship significantly reduced activation in emotion regulation brain regions such
as the lateral prefrontal cortex, ventromedial prefrontal cortex, and cingulate
cortex.

Furthermore, findings regarding the emotional response system require further
validation. Although Morawetz et al. (2021) found that friend-provided and
self-regulation produced equivalent reductions in amygdala activation, subjec-
tive emotion reports indicated that friend-provided regulation was more effec-
tive than self-regulation, yielding inconsistent neural and behavioral indices in
that study. By contrast, a companionship study (Mulej Bratec et al., 2020)
found consistent results between the emotional response system and subjective
emotion reports: compared to no companionship, participants reported weaker
fear emotions and showed lower activation in the amygdala and thalamus when
accompanied by a therapist. Additionally, a hand-holding study (Coan et al.,
2006) found that participants under electric shock threat showed sequentially
decreasing activation in emotional response regions such as the anterior insula
and hypothalamus across “no hand-holding,” “hand-holding with a stranger,”
and “hand-holding with a spouse” conditions.

Beyond these two fMRI studies, a recent functional near-infrared spectroscopy
(fNIRS) study (Zhang et al., 2023) employed dual-brain synchronous recording
hyperscanning technology to examine inter-brain neural synchronization during
interpersonal emotion regulation between romantic partners. Focusing primarily
on the “regulatee,” this study found that men in heterosexual couples were more
effective at regulating women’s sadness, with female regulatees reporting lower
sadness intensity than male regulatees. Additionally, when comparing cognitive
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strategies (cognitive reappraisal) and emotional strategies (emotional empathy),
cognitive strategies more effectively regulated women’s sadness: using cognitive
strategies under male-regulating-female conditions significantly enhanced inter-
brain synchronization in the right frontopolar cortex (BA10) between partners.
This represents the first dual-brain hyperscanning study to directly investigate
interpersonal emotion regulation. Moreover, an fNIRS hyperscanning study on
parent-child cooperative tasks (Reindl et al., 2018) found that neural synchro-
nization in the right frontopolar cortex (BA10) during cooperation between par-
ents and children mediated the influence of parents’ cognitive reappraisal usage
habits (whether they frequently used cognitive reappraisal) on children’s emo-
tion regulation ability development, suggesting that parent-child inter-brain syn-
chronization in the frontal cortex may constitute the neural basis for emotional
connection and particularly the emotion regulation bond between interaction
partners. A limitation of these two hyperscanning studies is that researchers
placed fNIRS optodes only on the foreheads of both interaction partners (where
hair is sparse, facilitating optode placement), meaning they only observed inter-
brain synchronization in the anterior prefrontal cortex (primarily the frontopolar
cortex), without examining mentalizing system regions such as the precuneus
and temporo-parietal junction, and provided incomplete observation of emotion
regulation regions such as the dorsolateral prefrontal cortex.

In summary, the two existing fMRI studies on intrinsic interpersonal emotion
regulation highlight the importance of the mentalizing system (medial prefrontal
cortex, precuneus, temporo-parietal junction) and the emotion regulation sys-
tem (dorsolateral prefrontal cortex, etc.) in regulatees receiving emotion regu-
lation from others. Questions that remain to be addressed regarding intrinsic
interpersonal emotion regulation include: Do regulatees exhibit reduced reliance
on the emotion regulation system due to assistance from others? Can regula-
tees’ emotional response system consistently reflect their subjective emotional
experiences? Additionally, although a small number of hyperscanning studies
have begun to examine the dual-brain interaction characteristics of interper-
sonal emotion regulation (Wang et al., 2022), current brain coverage remains
limited to the frontopolar cortex (Zhang et al., 2023), thus providing very lim-
ited information.

3 Future Research Directions
Through the above analysis, we find that interpersonal emotion regulation, as a
social interaction process, first requires reliance on the mentalizing system (in-
cluding the precuneus, temporo-parietal junction, and medial prefrontal cortex)
to infer the other’s emotional state and select appropriate emotion regulation
strategies for them. Simultaneously, it must recruit the emotion regulation sys-
tem (including the lateral prefrontal cortex, ventromedial prefrontal cortex, and
cingulate cortex) to actively seek and execute (either self-executed or prompting
others to execute) emotion regulation strategies, thereby altering neural activ-
ity levels in the regulatee’s emotional response system (including the amygdala
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and insula). During this prosocial helping process, the regulator’s reward system
(including the ventral striatum) is also highly likely to participate in and facili-
tate emotion regulation. However, interpersonal emotion regulation remains an
emerging research field, and our understanding of it, particularly its cognitive
and neural mechanisms, remains quite limited. Based on existing findings, we
identify four key issues that require resolution in the current field.

First, research on the brain mechanisms of extrinsic and intrinsic interpersonal
emotion regulation remains incomplete, with insufficient neural evidence. Re-
garding extrinsic regulation: (1) It is known that regulating both self and others
commonly activates the regulator’s dorsolateral prefrontal cortex, supplemen-
tary motor area, and cingulate cortex (Guendelman et al., 2022a; Hallam et al.,
2014; Powers et al., 2022), which seems to indicate that both self-regulation and
extrinsic interpersonal regulation require involvement of the emotion regulation
system. However, an alternative explanation involving emotion co-regulation
must be ruled out—that is, that regulators regulate their own emotions while
regulating others’ emotions, with only the latter recruiting emotion regulation
brain regions. (2) Does activation in the regulator’s emotional response brain
regions (amygdala, insula, etc.) change due to emotional empathy for the regu-
latee? Is it influenced by emotion regulation behaviors? (3) Is the regulator’s re-
ward system (ventral striatum, etc.) significantly activated during interpersonal
regulation due to its prosocial nature (compared to self-regulation)? Regarding
intrinsic regulation: (1) Does the regulatee’s reliance on the emotion regula-
tion system decrease due to others providing emotion regulation strategies? An
affirmative answer to this question is a prerequisite for applying interpersonal
emotion regulation to treat patients with impaired self-emotion regulation, such
as those with depression and anxiety (Reeck et al., 2016). (2) Does activity in
the regulatee’s emotional response brain regions change consistently with subjec-
tive emotional experience indices? We recommend that future research employ
functional magnetic resonance imaging (fMRI) and other techniques alongside
innovative interpersonal emotion regulation paradigms to explore these ques-
tions. For example, to address the first issue regarding extrinsic regulation
(ruling out emotion co-regulation), we could prevent regulators from being di-
rectly exposed to negative situations (whereas nearly all previous studies had
both parties undergo negative emotion induction simultaneously). If significant
activation of the regulator’s emotion regulation system can still be observed, this
would demonstrate that emotion regulation brain regions also play an important
role in strategizing for others’ emotion regulation.

Second, existing research has primarily focused on single-brain neural activ-
ity, lacking dual-brain studies; yet dual-brain evidence constitutes an indispens-
able cornerstone for constructing cognitive and neural models of interpersonal
emotion regulation. Interactivity represents the key characteristic distinguish-
ing interpersonal emotion regulation from self-emotion regulation. Examining
brain activity patterns of regulators and regulatees separately at the single-
brain level cannot fully reveal the cognitive and neural processes of both inter-
action partners (Redcay & Schilbach, 2019). Moreover, single-brain experimen-
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tal paradigms lack ecological validity: previous studies have had participants
lying in fMRI scanners regulate the emotions of others located outside the scan-
ning room (Guendelman et al., 2022a; 2022b; Hallam et al., 2014), or required
participants to imagine a regulatee and complete interpersonal emotion regu-
lation (Powers et al., 2022). Such experimental setups cannot observe natural
interactions between emotion regulation partners. Hyperscanning is an effec-
tive technique for examining inter-brain neural synchronization and information
flow, yet only one dual-brain study directly investigating interpersonal emotion
regulation has been identified (Zhang et al., 2023), and its brain observation
scope is extremely limited. We recommend that future research utilize whole-
brain EEG and fNIRS hyperscanning technologies with high-ecological-validity
two-person paradigms to reveal inter-brain interaction processes between reg-
ulators and regulatees. For example, Wang et al. (2022) used hyperscanning
technology to discover that active listening, as a form of social support, reduces
speakers’ negative emotional experiences by enhancing information exchange
between interaction partners’ mentalizing systems (temporo-parietal junction,
orbital frontal cortex) and emotion regulation systems (dorsolateral prefrontal
cortex).

Third, cognitive and neural models of interpersonal emotion regulation remain
incomplete, and the specific brain regions distinguishing interpersonal from self-
regulation require further elucidation. Regarding cognitive mechanisms, current
cognitive models of interpersonal emotion regulation include the communication
model (Dixon-Gordon et al., 2015), the social regulation loop model (Reeck et
al., 2016), and the extrinsic emotion regulation model (Nozaki & Mikolajczak,
2020). However, due to the lack of complete empirical evidence, these models
cannot yet be discriminated, revised, or integrated. We recommend that future
research fully consider the interactive and complex nature of interpersonal emo-
tion regulation, examining how various factors—including relationship contexts,
gender, personality traits, and intimacy levels—influence interpersonal emotion
regulation. By integrating neurophysiological observation, behavioral measure-
ment, and path analysis techniques, future studies should reveal the cognitive
mechanisms underlying regulator-regulatee interactions. For example, research
has found that humorous interaction between spouses, as a form of interper-
sonal emotion regulation, is partially mediated by changes in psychological in-
timacy between partners (Horn et al., 2019). Regarding neural mechanisms,
although the mentalizing system has been basically established as the specific
neural basis distinguishing interpersonal from self-emotion regulation, several
questions remain: (1) How does the mentalizing system interconnect and coor-
dinate with the emotion regulation and emotional response systems? (2) Do
mentalizing brain regions play different roles in extrinsic versus intrinsic regula-
tion processes? We recommend that future research integrate brain observation
techniques such as fMRI with brain modulation methods such as transcranial
magnetic stimulation, combined with data analysis approaches like dynamic
causal modeling, to reveal inter-brain interaction processes between regulators
and regulatees. Based on the respective strengths of existing cognitive models,
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this would enable construction of a unified, empirically supported cognitive and
neural model of interpersonal emotion regulation.

Fourth, applied translational research is insufficient, with no brain modulation
studies targeting interpersonal emotion regulation and a lack of training in-
tervention studies. On one hand, brain observation studies can only provide
correlational neural evidence. To identify core brain regions for interpersonal
emotion regulation and thereby select brain targets for clinical intervention,
causal evidence from brain modulation techniques is required, yet no relevant
reports have been published to date. We recommend that future research target
the important brain regions involved in interpersonal emotion regulation identi-
fied in the first and second points above, using transcranial magnetic stimulation
and direct current stimulation, and innovatively employing dual-brain-based al-
ternating current stimulation techniques to examine whether activation in core
brain regions such as the temporo-parietal junction and dorsolateral prefrontal
cortex, as well as changes in inter-brain synchronization, causally influence in-
terpersonal emotion regulation effectiveness. On the other hand, training inter-
vention research on interpersonal emotion regulation remains extremely scarce.
In the applied domain, only two studies from the same research group have
been identified to date (Doré et al., 2017; Morris et al., 2015): training was
conducted through an online interactive platform where participants engaged
in both intrinsic and extrinsic interpersonal emotion regulation with real others.
The results showed that participants who helped others regulate emotions more
frequently during the three-week training reported more significant increases in
subjective well-being; participants with more severe depressive symptoms ben-
efited more from the training, experiencing reduced depressive symptoms and
increased continuous thinking post-training. We recommend that future applied
research proceed along two lines: training to enhance interpersonal emotion reg-
ulation abilities in healthy populations, and clinical interventions for special
populations such as those with depression. For healthy population studies, well-
controlled laboratory training should be employed to examine the effectiveness
of interpersonal emotion regulation training and its short- and long-term ef-
fects on mental health while maximizing control of confounding factors (e.g.,
training duration). For clinical population studies, we recommend targeting pa-
tients with social anxiety, depression, autism, and other conditions characterized
by impaired social functioning, combining brain modulation with interpersonal
emotion regulation training to investigate the clinical value of behavioral-brain
interventions in alleviating symptoms, reducing negative mood, and restoring
social function.
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