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Abstract
Empathy in conflictual and morally challenging situations is not a simple response to others’ suffering, but is
shaped by affective resonance under conditions of perceived harm, responsibility and norm violation. Previous
research has often examined these processes in isolation, for example in studies on empathy for pain or in moral
dilemma paradigms. The aim of this scoping review is to systematically map the neurocognitive mechanisms of
empathy in morally challenging contexts. In accordance with the PRISMA-ScR guidelines, 60 empirical studies
using neuroimaging, EEG or psychophysiological methods were included. The findings were organised into five
clusters: affective resonance, moral attribution and perspective taking, empathy in decision-making processes,
top-down modulation, and dispositional and atypical profiles. Across all clusters, empathic distress was primarily
associated with strong affective activation and salience processing, whereas compassion was linked to stronger
engagement of cognitive and prefrontal networks. In morally challenging contexts, this imbalance reflects different
patterns of integration between affective resonance and cognitive components of empathy.

I. Introduction

In current research, empathy is not understood as a uni-
form process, but rather as the interaction of several func-
tionally different sub-mechanisms. Theoretical models
distinguish between empathic resonance, empathic dis-
tress, and compassion [1], [2], [3]. This differentiation is
particularly relevant in morally challenging situations in
which individuals are confronted with suffering, norm vi-
olations, or responsibility for harm, as empathic distress
can be associated with increased emotional stress and po-
tentially dysfunctional decision-making processes, while
compassion promotes prosocial behavior under stress
[4]. Morally challenging contexts are not understood here
as abstract ethical dilemmas, but rather as situations in
which perceived harm, responsibility, or norm violations

must be assessed amid emotional arousal, uncertainty
and competing tendencies to act [5], [4]. The purpose of
this scoping review is to systematically map the psycho-
logical and neurocognitive mechanisms of empathy in
conflictual and morally challenging situations. The main
research question is: Which psychological and neurocog-
nitive mechanisms are proposed as the basis for empa-
thy, empathic distress and compassion in conflictual and
morally challenging situations? A scoping review was
chosen because the existing literature is characterized
by heterogeneity in terms of theoretical framing, exper-
imental paradigms, and neurocognitive measurement
methods [6]. Cluster labels were derived inductively from
the dominant neurocognitive mechanism represented
across studies rather than from specific experimental
paradigms, methods, or outcome measures.
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II. Methods and materials

This scoping review was conducted in accordance with
the PRISMA-ScR guidelines in order to systematically col-
lect and conceptually organize the existing literature on
neurocognitive mechanisms of empathy in conflictual
and morally challenging situations.

II.I. Eligibility criteria (PCC framework)

The inclusion criteria were defined using the Population
Concept Context (PCC) scheme. Population: Studies
involving adult participants (aged 18 years and older)
were included. Both healthy samples and selected clini-
cal groups (e.g., trauma-exposed individuals or forensic
populations) were considered, provided that empathic
processes were examined in morally relevant contexts.
Concept: Studies that examined empathy or related con-
structs (empathic distress, compassion, emotional con-
tagion, perspective taking) and explicitly addressed neu-
rocognitive mechanisms were included. Neurocogni-
tive mechanisms were considered across multiple levels
of analysis, including neural activation patterns, neural
structures, and psychophysiological correlates. Context:
The following were taken into account: (A) real or re-
alistic contexts of moral stress (e.g. trauma exposure,
authority, responsibility for harm) and (B) experimen-
tal paradigms that model moral or conflict-related chal-
lenges (e.g. moral dilemmas, social exclusion tasks, third-
party punishment). Exclusion criteria: Animal studies,
purely behavioral studies without reference to neurocog-
nitive mechanisms, pure intervention studies without
a focus on mechanisms, non-English publications and
duplicates were excluded.

II.II. Search strategy

The systematic literature search was conducted in the
Pubmed, PsycINFO, Web of Science Core Collection and
Scopus databases. The search covered publications from
January 2000 up to the date of the final search (20 Decem-
ber 2025). The search strategy combined three thematic
components: (1) empathy-related constructs (e.g. em-
pathic distress, compassion), (2) neurocognitive mecha-
nisms and their neural correlates (e.g. neural processes,
brain networks, anterior insula, anterior cingulate cor-
tex) as well as neurophysiological methods used to in-
vestigate them (e.g. EEG, fMRI) and (3) moral or conflict-
related contexts (e.g.moral distress, moral injury, social
exclusion, trauma exposure).

II.III. Study selection

First, titles and abstracts were screened based on the
inclusion and exclusion criteria. In a second step, po-
tentially relevant full texts were reviewed. The selection

process is shown in a PRISMA flow diagram in Figure 1
[7].

II.IV. Data extraction and mapping
The following information was extracted for all included
studies: authors and year of publication, study design,
sample and context, empathy constructs examined, con-
texts, neurocognitive mechanisms, neural correlates,
methodological approach, and key findings. The stud-
ies were then clustered thematically to identify recur-
ring patterns in psychological constructs, neurocogni-
tive mechanisms, neural correlates, and experimental
paradigms. Studies were assigned to a primary cluster
reflecting the dominant neurocognitive mechanism un-
der investigation and, where applicable, to a secondary
cluster capturing additional relevant mechanisms.
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Identification of new studies via databases and registers

Records identified from:
Databases (n = 4,196):

PsycInfo (n = 289)
Scopus (n = 329)

PubMed (n = 3,073)
WebOfScience (n = 505)

Registers (n = 0)

Records removed before screening:
Duplicate records (n = 569)

Records marked as ineligible by automation
tools (n = 0)

Records removed for other reasons (n = 0)

Records screened
(n = 3,627)

Records excluded
(n = 3,516)

Reports sought for retrieval
(n = 111)

Reports not retrieved
(n = 1)

Reports assessed for eligibility
(n = 110)

Reports excluded:
No explicit moral/conflict related

context (n = 45)
No explicit assessment of empathy (n = 1)

No original empirical data (n = 2)
No neurocognitive or physiological

measures (n = 1)
Violation of population inclusion

criteria (n = 1)

New studies included in review
(n = 60)

Reports of new included studies
(n = 60)

Figure 1: PRISMA flow diagram of the study selection process.

III. Results and discussion

III.I. Overview of identified clusters
The included studies were grouped into clusters reflect-
ing different neurocognitive mechanisms of empathic
processing.

III.II. Cluster A: Affective resonance
This cluster comprises studies in which empathy is
primarily operationalized as an immediate affective
response to the experiences of others. The focus is
on paradigms of empathy for physical or social pain
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and their neural correlates in salience-related networks.
These studies repeatedly show that observing pain or
social rejection in other people triggers activation in the
anterior insula and anterior cingulate cortex, i.e. in re-
gions that are also recruited when experiencing pain one-
self [8]. Furthermore, studies from conflict and authority
contexts show that affective resonance towards victims
can be attenuated by social conditions. Under condi-
tions of obedience to authority, the neural response to
the suffering of victims was reduced, both subjectively
and in classical pain sensitivity networks [9].

III.III. Cluster B: Moral attribution &
perspective-taking

This cluster brings together studies in which empathy
is conceptualized not primarily as an affective response
to suffering, but as a cognitively mediated process of
perspective-taking and moral attribution. For example,
an fMRI study on empathic attribution of guilt showed
that neural responses to the victim’s pain are primarily
represented in the anterior insula and ACC, while the
evaluation of the perpetrator’s intention was systemati-
cally associated with activations in the temporoparietal
junction (TPJ) and medial prefrontal cortex (mPFC) [10].
Studies on active conflict groups show that perspective-
taking towards members of the opposing group is re-
duced and is accompanied by altered recruitment of
mentalising networks [11]. Although individuals with
psychopathic traits did not show deficits in the correct
attribution of emotions, they did show reduced func-
tional coupling between amygdala-based affect signals
and mentalizing regions such as the TPJ and mPFC [12].

III.IV. Cluster C: Empathy in moral
decision-making

This cluster comprises studies in which empathy is di-
rectly embedded in moral decision-making processes,
such as dilemmas, fairness judgments, or decisions
about harm and help. Earlier fMRI studies on moral
dilemmas showed that personal-emotional conflicts
are associated with increased activity in affect-related
networks (including the insula, amygdala, and medial
prefrontal cortex), while utilitarian decisions are more
strongly associated with prefrontal control networks
[5]. An fMRI study with separate evaluation modes for
emotional aversion, benefit calculation and overall judg-
ment showed that the amygdala encodes emotional re-
jection of harmful actions, while the ventromedial pre-
frontal cortex is specifically recruited when emotional
and utilitarian information must be integrated [13]. In
social decision-making situations involving authority,
empathic responses to victims can weaken antisocial
conformity and are associated with stronger neural re-
sponses to pain[14].

III.V. Cluster D: Top-down moral
modulation of empathy

This cluster comprises studies showing that empathic
responding is not solely driven by perceived suffering but
is influenced by moral evaluations and social attributions
such as guilt or responsibility attribution [15]. Here, top-
down modulation means that empathic responding is
shaped by these moral cues rather than by bottom-up
reactions to others’ pain alone. Top-down modulation is
also evident in moral evaluation and sanction contexts.

III.VI. Cluster E: Dispositions & atypical
profiles

This cluster comprises studies in which empathic pro-
cessing in morally relevant situations is not primarily
influenced by situational stimuli, but rather by stable dis-
positional characteristics or clinically atypical profiles.
Empathy appears here less as a universal reaction and
more as a process shaped by personality structure and
neural integration patterns [16], [17]. Moral judgment re-
mains functionally intact, but is organized differently in
neurocognitive terms. While cognitive empathy remains
largely intact, there are significant changes in emotional
empathy components [17]. These patterns suggest that
in morally challenging situations, affective resonance
and cognitive components of empathy are integrated
differently across individuals. This differentiation helps
explain why empathic responding in morally challeng-
ing situations can shift towards empathic distress rather
than compassion across individuals [17].

III.VII. Cross-cluster synthesis: Affective
and cognitive components of
empathy in morally challenging
contexts

Across the studies analyzed, empathy in morally chal-
lenging situations involves affective resonance and cogni-
tive components of empathy. Empathic responses arise
not solely from the perception of suffering, but depend
on attributions of responsibility, intentions and social re-
lations [5], [10], [13]. A central distinction across clusters
is that between empathic distress and compassion. Em-
pathic distress is primarily associated with strong affec-
tive activation with limited involvement of prefrontal net-
works, whereas compassion is accompanied by stronger
engagement of cognitive and prefrontal components [18],
[3]. Situations become morally challenging when intense
affective resonance coincides with conflicting normative
demands and limited possibilities for cognitive integra-
tion [19], [20]. In atypical populations, moral judgments
often remain intact, while affective and cognitive com-
ponents of empathy are integrated differently [21]. In
summary, the findings suggest that difficulties in morally
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challenging situations are not driven by empathy per
se, but by imbalances between affective resonance and
cognitive components of empathy.

IV. Conclusion
This scoping review shows that empathy in conflict-
ual and morally challenging situations cannot be un-
derstood as a stable reflex to suffering, but rather as
a dynamic interplay of affective resonance and cogni-
tive components of empathy. Empathic distress arises
less from the mere perception of pain than from attribu-
tions of responsibility and limited possibilities for action,
whereas compassion is associated with stronger engage-
ment of cognitive components of empathy. The findings
argue against a simple deficit model of atypical or clinical
groups and instead point to specific shifts in the balance
between affective and cognitive components of empathy.
Future research should build on this mapping by testing
these mechanisms in valid conflict and decision settings
and by examining how affective resonance, attribution,
and regulation interact over time.
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