


Yes, affective empathy usually recruits pain-related salience circuits, while compassion more
often recruits affiliative positive-affect networks.

1. Introduction

Across this literature, the answer is broadly yes, but the dichotomy is only partly correct. Affective empathy for others’ suffering
consistently engages anterior insula and anterior/midcingulate regions that overlap with the affective-motivational components of
first-hand pain, and this state often tracks negative affect or personal distress (Lamm et al., 2011; Singer et al., 2004; Klimecki et al.,
2013). Compassion, by contrast, is usually defined as warmth, concern, and motivation to help, and several training and imaging
studies link it to ventral striatum, nucleus accumbens, medial orbitofrontal cortex, ventral tegmental area, and related affiliative or
valuation systems (Preckel et al., 2018; Klimecki et al., 2013; Ashar et al., 2017).

The strongest direct evidence comes from within-subject or training studies showing that empathy induction increases negative
affect and insula/aMCC activity, whereas compassion training increases positive affect and a nonoverlapping network centered on
ventral striatum and medial orbitofrontal cortex (Klimecki et al., 2014). Behavioral and physiological work fits this pattern: personal
distress predicts avoidance or self-focused distress, whereas compassion is associated with parasympathetic regulation, positive
affect, and helping (Goetz et al., 2010; Stellar et al., 2015; Davis, 1983).

Still, the evidence does not support a simple one-to-one mapping. Empathy does not activate the entire pain matrix, mainly its
affective components rather than sensory nociceptive regions (Singer et al., 2004; Fallon et al., 2020). Compassion also can involve
insula and cingulate activity, especially when responding to suffering, so the networks overlap rather than segregate absolutely (Lutz
et al., 2008; Kamal et al., 2025; Immordino‐Yang et al., 2009).

Does affective empathy primarily activate neural pain matrix circuits leading to empathic distress, whereas compassion
activates affiliative reward networks promoting emotional resilience?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Consensus on empathy-compassion neural dissociation

2. Methods

The search ran over more than 170 million research papers indexed in Consensus, drawing from Semantic Scholar, PubMed, and
other scholarly sources. The workflow identified 70,667 records in the main query stream, expanded through targeted sub-searches
and citation crawling, screened 240 papers after machine-learned relevance filtering, judged 134 papers eligible after deduplication
and topical review, and included the 50 most relevant papers for synthesis.

Search Strategy

10.1M

Retrieved

22 searches

1 citation graph use

All papers retrieved from 22 searches and 1
citation graph use.

1.5K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Search and screening flow for included papers

The strategy combined foundational theory, direct neural contrasts, alternate terminology, contrary evidence, and multimethod
intervention studies.
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3. Results

3.1 Key Papers

Three papers anchor this corpus because they establish the core neural empathy-for-pain network, test direct empathy-versus-
compassion contrasts, and meta-analytically delimit what “pain-matrix overlap” really means (Singer et al., 2004; Klimecki et al.,
2014; Lamm et al., 2011). Together, they show that empathy for suffering reliably engages AI/aMCC, while compassion training shifts
affect and recruitment toward reward-affiliation circuitry (Klimecki et al., 2014; Singer et al., 2004).

Paper Summary

(Timmers et al., 2018) Shared AI/rACC for self and other pain (Singer et al., 2004)

(Lamm et al., 2011) Empathy raises distress; compassion recruits ventral striatum/mOFC (Klimecki et al., 2014)

(Kanske et al., 2015) Meta-analysis confirms AI-mACC empathy core (Lamm et al., 2011)

FIGURE 3  Key foundational papers in this corpus

3.2 Empathy and Distress

Affective empathy for suffering most consistently recruits anterior insula and cingulate regions associated with affect sharing,
salience, and aversive motivational states (Arioli et al., 2021; Timmers et al., 2018; Walter, 2012). In foundational pain-empathy work,
overlap with first-hand pain is limited to affective components, not the full sensory pain matrix (Singer et al., 2004).

This neural profile also aligns with self-oriented distress. Empathy training increased negative affect alongside AI and aMCC activity
(Klimecki et al., 2014). Personal distress correlates structurally with insula and amygdala variation, reinforcing the link between
affective sharing and disturbing self-focused arousal (Arioli et al., 2025). Across individuals, affective empathy tends to predict
greater depression, anxiety, and stress unless emotion regulation is strong (Powell, 2018).

3.3 Compassion Versus Empathy

Dimension Affective Empathy Compassion Citations

Dominant feeling Negative sharing, distress Warmth, concern, care (Preckel et al., 2018)

Core regions AI, ACC/aMCC VS, NAcc, mOFC, VTA (Preckel et al., 2018)

Training effect Raises negative affect Raises positive affect (Klimecki et al., 2014; Klimecki et al., 2013)

Behavioral
tendency

Withdrawal if
overwhelming

Prosocial approach (Decety et al., 2016; Preckel et al., 2018)

Regulation style Resonance with distress Positive-affect
generation

(Dor-Ziderman et al., 2021; Engen & Singer,
2015)

FIGURE 4  Empathy and compassion compared across core dimensions

The most direct experimental contrasts support separable but interacting states rather than a single continuum (Ashar et al., 2017).
Empathic care tracks nucleus accumbens and medial orbitofrontal activity, whereas distress tracks more negative-emotion-linked
premotor and somatosensory patterns (Ashar et al., 2017).
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3.4 Resilience and Limitations

Compassion appears to promote emotional resilience mainly by upregulating positive affect rather than simply dampening negative
affect (Engen & Singer, 2015; Preckel et al., 2018). In experts, compassion increased ventral striatum and medial orbitofrontal activity
even before distressing stimuli appeared, consistent with endogenous positive-affect generation (Engen & Singer, 2015).
Physiologically, compassion is associated with greater vagal or parasympathetic activity, including higher RSA and HRV, fitting a
calmer, approach-oriented profile (Stellar et al., 2015; Kim et al., 2020).

But the resilience claim is stronger for short-term emotional buffering than for durable trait-level resilience. Several papers infer
resilience from positive affect, coping, or autonomic regulation rather than measuring long-term stress adaptation directly (Klimecki
et al., 2013; Kamal et al., 2025; Förster & Kanske, 2022). Compassion also is not neurally pure: some studies report insula, cingulate,
amygdala, and interoceptive recruitment during compassion, especially for pain-related or socially meaningful narratives (Lutz et al.,
2008; Immordino‐Yang et al., 2009; Kamal et al., 2025).

Results Timeline

Research has moved from shared-pain mapping to direct empathy-compassion dissociation and then to regulation and plasticity.

FIGURE 5  Timeline of included studies; larger markers indicate more citations
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Type Name Papers

Journal NeuroImage [155eb5ff2b15592784841785d7cb5d93][94239827ecf35b438633b0dca8d65d08]

FIGURE 6  Authors and journals appearing most often

4. Discussion

The evidence for a neural distinction between affective empathy and compassion is moderate-to-strong because it converges
across foundational experiments, meta-analyses, training studies, psychophysiology, and conceptual reviews (Lamm et al., 2011;
Preckel et al., 2018; Förster & Kanske, 2022). The best-supported claim is not that empathy equals “pain” and compassion equals
“reward,” but that empathy for suffering preferentially engages an aversive salience or affect-sharing network centered on AI and
cingulate regions, while compassion more often recruits positive valuation, caregiving, and affiliation-related systems (Timmers et
al., 2018; Decety et al., 2016; Lantos et al., 2023).

Several limitations matter. First, “pain matrix” is an overstatement: empathy overlaps mainly with affective pain components, and
some authors argue AI/mCC signals may reflect general aversiveness or defensive preparation rather than empathy specifically
(Singer et al., 2004; Walter, 2012). Second, compassion is heterogeneous across tasks, ranging from state inductions to trait
measures and self-compassion paradigms, so not every study isolates affiliative reward processes cleanly (Novak et al., 2021; Luo et
al., 2022).

The distress-resilience contrast also needs nuance. Empathic distress is real and behaviorally consequential, but empathy can also
support concern and helping depending on regulation, context, and self-other distinction (Preckel et al., 2018; Powell, 2018; Kanske
et al., 2015). Conversely, compassion appears promising as a resilience-related regulation strategy, yet most studies infer resilience
from immediate affective or autonomic shifts rather than long-term adaptation under chronic stress (Klimecki et al., 2014; Kim et al.,
2020; Kamal et al., 2025).

Claim
Evidence
Strength Reasoning Papers

Affective empathy for others’
suffering consistently recruits AI
and ACC/aMCC.

Strong

Replicated across foundational
experiments and meta-analyses.

(Lamm et al., 2011;
Timmers et al., 2018;
Fallon et al., 2020)

This overlap reflects affective
pain/salience more than the full
sensory pain matrix.

Strong

Strong direct and meta-analytic support,
with clear sensory-affective distinction.

(Singer et al., 2004; Fallon
et al., 2020)

Compassion preferentially recruits
reward, affiliation, and positive
valuation networks.

Strong

Multiple training and review papers
converge on striatum/mOFC/VTA
findings.

(Klimecki et al., 2013;
Engen & Singer, 2015;
Förster & Kanske, 2022)

Compassion can buffer empathic
distress through positive-affect
generation.

Moderate

Supported by intervention, regulation,
and physiological studies, but mostly
short-term.

(Klimecki et al., 2014;
Engen & Singer, 2015; Kim
et al., 2020)

Compassion produces durable
emotional resilience under real-
world chronic stress.

Weak

Plausible, but directly measured long-
term resilience outcomes remain limited.

(Kamal et al., 2025)

FIGURE 7  Key claims and evidence in included papers
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5. Conclusion

Overall, the literature supports the core contrast in the question: affective empathy for suffering tends to engage pain-related
salience and affect-sharing circuitry that can produce self-focused distress, while compassion more often engages affiliative
positive-affect systems linked to caregiving and emotional regulation. The strongest evidence comes from direct training contrasts
and meta-analyses, but the boundary is probabilistic rather than absolute because both states can recruit overlapping interoceptive
and cingulate processes (Klimecki et al., 2014; Timmers et al., 2018; Kamal et al., 2025).

Research Gaps

The main gaps are longitudinal resilience outcomes, cleaner task separation between empathy and compassion, and broader
population coverage.

Topic/Outcome Mechanistic specificity Long-term outcomes Diverse populations Causal intervention

Empathic distress 8 3 4 2

Compassion training 7 3 4 6

Neural overlap 9 1 3 2

Physiological resilience 4 2 3 4

Open Research Questions

Future work should test durability, ecological validity, and whether specific neural shifts predict real-world caregiving without
burnout.

Question Why

Does compassion training reduce burnout over months by shifting
responses from insula/aMCC-dominant distress to striatal-
orbitofrontal care networks?

Directly tests whether short-term neural and affective shifts
translate into durable resilience in high-stress caregiving
settings.

Which task features determine when compassion still recruits
insula and cingulate activity instead of more selective affiliative
reward circuitry?

This would clarify whether observed overlap reflects shared
interoception, stimulus aversiveness, or true state impurity
across paradigms.

Can neural markers of empathic care versus distress prospectively
predict helping, avoidance, and recovery after repeated exposure
to others’ suffering?

Prospective prediction would connect laboratory circuitry to
meaningful behavioral and mental-health outcomes.

In sum, affective empathy does primarily engage pain-related affect-sharing circuitry and can lead to empathic distress, whereas
compassion more often engages affiliative reward networks that appear to support emotional resilience, though the distinction is
substantial rather than absolute.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.
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