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Clinically, experiencing empathetic joy actively engages your brain's reward circuitry
(including the ventral striatum and ventromedial prefrontal cortex), allowing you to
experience vicarious reward and positive affect simply by witnessing their success.

VALIDATION QUERY

Does experiencing empathetic joy or withessing the success of others stimulate the release of dopamine and serotonin
in the observer's brain?

EMPIRICAL FINDING

Affective neuroscience experiments confirm that experiencing vicarious joy actively engages the observer's neural
reward circuitry (specifically the vimPFC and ventral striatum). Witnessing another's success generates genuine
vicarious reward and shared positive affect.
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— Batten et al., 2024, Nature Human Behaviour
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Yes, vicarious joy engages reward circuitry, but direct dopamine or serotonin release in
observers remains only partly shown.

1. Introduction

Experiencing empathetic joy or witnessing another person’s success appears to recruit the observer’s reward system,
especially in striatal and medial prefrontal regions, but the evidence for actual dopamine or serotonin release during that
specific social experience is much thinner than the evidence for fMRI activation. Human meta-analysis shows that vicarious
reward consistently activates value-related cortex, especially vmPFC, while nucleus accumbens responses are weaker and
depend on closeness to the other person (Morelli et al., 2015). Individual fMRI studies similarly report nucleus accumbens or
ventral striatal responses when people win for parents or friends, with much smaller or absent effects for strangers (Brandner
et al., 2021; Brandner et al., 2020). Positive-empathy work also shows that sharing others’ joy recruits broader prefrontal and
mentalizing networks, not just classic reward areas (Taiwo et al., 2021).

The key limitation is mechanistic: most studies infer monoamine involvement from reward-circuit activation, pharmacology,
or animal work rather than measuring neurotransmitter release directly during positive empathy. Direct human neurochemical
evidence exists for dopamine and serotonin tracking social context and value in interactive tasks, but not specifically while
witnessing another’s success (Batten et al., 2024). More broadly, reward tasks can induce substantial increases in human 5-
HT synthesis in ventral striatum and anterior insula, showing that serotonin participates in reward processing, though again
not specifically in vicarious joy paradigms (Hahn et al., 2024). Animal and pharmacology studies strengthen plausibility by
showing oxytocinergic and serotonergic influences on dopamine reward circuits that regulate social reward and prosocial
behavior (Hung et al., 2017; Courtiol et al., 2021; Walsh et al., 2022).

<consensus_meter generatedQueryOverride='Does experiencing empathetic joy or witnessing the success of others
stimulate the release of dopamine and serotonin in the observer's brain?' />

FIGURE 1 Consensus on monoamines in vicarious positive emotion

The literature supports a qualified yes for reward-system engagement and a partial yes for monoamine involvement, but not
a clean demonstration that both dopamine and serotonin are directly released during every instance of empathetic joy
(Morelli et al., 2015; Batten et al., 2024; Hahn et al., 2024).

2. Methods

The search ran over more than 170 million research papers indexed in Consensus, spanning Semantic Scholar, PubMed, and
other academic sources. It identified 8,218 directly matching papers, expanded through citation crawling and targeted
follow-up searches on social reward, vicarious reward, empathy, prosocial behavior, dopamine, and serotonin. After
machine-assisted relevance screening, 172 papers were retained as eligible and the 50 most relevant were included for this

synthesis.
Search Strategy
17.6M 2K 50
> >
Retrieved Eligible Included
@, 22 searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

L 1citation graph use

All papers retrieved from 22 searches and 1

citation graph use.

FIGURE 2 Search and screening flow for included papers
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# Consensus

Searches combined empathy, vicarious reward, prosocial behavior, social neurochemistry, and contrasting-evidence queries
across human and mechanistic literatures.

3. Results

3.1 Key Papers

Three papers anchor this question because together they separate neural activation, vicarious reward, and direct
neurochemistry. Morelli et al. provide the core meta-analytic map of vicarious reward, Brandner et al. test vicarious joy
directly in humans, and Batten et al. provide rare direct human dopamine/serotonin measurements during social interaction
(Morelli et al., 2015; Brandner et al., 2021; Batten et al., 2024).

Paper Summary

(Courtiol et al.,
2021)

Meta-analysis finds vmPFC overlap between personal and vicarious reward (Morelli et al., 2015)

(Walsh et al., 2022) NAcc activation tracks vicarious joy for parents, not strangers (Brandner et al., 2021)

(Toppi et al., 2022) Direct human recordings show dopamine and serotonin encode social value signals (Batten et al.,

2024)

FIGURE 3 Foundational papers on vicarious reward neurobiology

3.2 Vicarious Reward Signals

Vicarious reward is a real neural phenomenon in humans (Morelli et al., 2015). Across 25 neuroimaging studies, vicarious
reward consistently engaged vmPFC and mentalizing regions, while nucleus accumbens was more strongly tied to personal
reward than vicarious reward (Morelli et al., 2015). That pattern fits later positive-empathy studies showing only initial
evidence for ventral striatal activation during others’ happiness or success, alongside broader social-cognitive recruitment
(Toppi et al., 2022).

Closeness strongly moderates the effect. Adolescents showed robust NAcc activation for rewards delivered to parents but
not to strangers, and self-reported vicarious joy correlated with NAcc activation for mother and father (Brandner et al., 2021).
Young adults likewise showed higher NAcc activation when winning for family members than strangers (Brandner et al.,
2020).

3.3 Dopamine and Serotonin Evidence

Dimension

Direct human measurement in
social task

Trial-by-trial value coding

Direct human measurement in
reward task

Dopamine

Higher overall in human
social context

Tracks value changes or
RPE-like signals

Not measured here

Serotonin

No overall context
increase

Tracks current offer value

Reward raises 5-HT
synthesis in VStr
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Mechanistic social-reward
link

Certainty for empathetic joy
specifically

Dopamine

OXT can excite VTA DA
neurons

Moderate, indirect

Serotonin

5-HT projections can drive
DA release

Weak-to-moderate,
indirect
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Citations

(Hung et al., 2017;
Courtiol et al., 2021)

(Walsh et al., 2022;
Borland, 2025)

FIGURE 4 Evidence comparing dopamine and serotonin support

The strongest direct human evidence is not from empathy tasks but from social valuation tasks. In awake neurosurgical
patients, dopamine and serotonin in substantia nigra changed on the subsecond scale during an ultimatum game; dopamine
rose more in human than computer interactions, dopamine tracked trial-by-trial value changes, and serotonin tracked current
offer value (Batten et al., 2024). Separately, functional PET showed monetary reward increased serotonin synthesis by about
21% in ventral striatum and 41% in anterior insula in healthy humans (Hahn et al., 2024). These studies make monoamine
involvement plausible, but neither measured observers watching another person succeed.

3.4 Modulators and Mechanisms

Positive empathy appears to recruit a mixed reward-mentalizing architecture rather than a pure hedonic reflex. Empathy for
joy activates broader prefrontal networks than empathy for sadness (Taiwo et al., 2021). EEG hyperscanning also found
synchronized late positive potentials between receiver and observer during positive empathy, with localized circuits
corresponding to key regions of self and vicarious reward (Toppi et al., 2022).

Pharmacology and cross-species work suggest oxytocin, dopamine, and serotonin interact in social reward circuits. Oxytocin
release in VTA increases activity in dopamine neurons projecting to nucleus accumbens and is necessary for social reward in
mice (Hung et al., 2017). Reviews of prosocial circuits and social reward converge on dopamine, serotonin, and oxytocin as
critical modulators, but also emphasize that serotonin’s directional role in nucleus accumbens-mediated social reward is still
unclear (Walsh et al., 2022; Borland, 2025).

Results Timeline

Vicarious reward research progressed from shared-affect theories to reward-network mapping and then to limited direct
neurochemistry.

18
7 16 5 11
8
12 19 13 15 1 14 4 8
17 2 9 2 ¢
3
2010 2012 2014 2016 2018 2020 2022 2024 2026

FIGURE 5 Timeline of vicarious reward research; larger markers indicate more citations
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The arc moves from broad empathy frameworks emphasizing shared affect (Singer & Lamm, 2009; Walter, 2012)to vicarious
reward neuroimaging (Morelli et al., 2015)and only recently to direct human monoamine measurements in social contexts
(Batten et al., 2024; Hahn et al., 2024).

Top Contributors

Type Name Papers
Author Jamil Zaki [6d667282556759c49e6788762dal45¢e¢e][a2ab8637626a588b96109bb3ddb9aa99]
Author R. Malenka [1dad4e4877015b2ea978031dc58278be][933f7e97453358408e4254eb65269443]
Author E. Crone [51b482ef56e55643aca8ef4a245cabc4][4a02f5144a4d567696dd5bd10a48dc02]
Journal Neuroscience and [ef096882b1f95637a7c8e7928d22deab][a6058a609aa75310a46b1113d1e6e683]
biobehavioral reviews [6332c4a528365d188d287d321c18f250][d020b7783d2f5d799d24d72201d90baf]
Journal Trends in neurosciences [0792d11a83f556469d83ba9d84fd7ea7][2064c6f3e15b59eeaf4987d86036ab78]
Journal Neurolmage [6d667282556759c49e6788762da145¢ee][4cc819ed56db535ba23cde5b9662d480]

FIGURE 6 Authors and journals appearing most in corpus

4. Discussion

The main conclusion is that empathetic joy does engage the observer’s reward system, but the step from reward-circuit
activation to measured dopamine or serotonin release is only partly completed. Evidence for vicarious reward itself is fairly
solid because it has been replicated across meta-analysis, fMRI, self-report, and EEG hyperscanning, with convergence on
vmPFC, ventral striatum in some contexts, and mentalizing regions (Morelli et al., 2015; Morelli et al., 2018; Toppi et al., 2022).
The strongest human evidence for dopamine is indirect but coherent: striatal activation during sympathetic concern and
vicarious joy (Kawamichi et al., 2013), NAcc engagement for close others’ rewards (Brandner et al., 2021; Brandner et al.,
2020), and direct dopamine fluctuations during social valuation (Batten et al., 2024).

Serotonin is less directly supported for this exact question. Reviews increasingly place 5-HT in social adaptation and
prosocial circuitry (Duerler et al., 2022; Walsh et al., 2022), and human fPET now shows robust task-induced 5-HT synthesis
during reward processing (Hahn et al., 2024). But no included human study directly measured serotonin release while
someone observed another’s success, and major reviews still describe serotonin’s role in reward as debated or pathway-
specific (Courtiol et al., 2021; Fischer & Ullsperger, 2017).

The literature also has important boundary conditions. Vicarious joy is stronger for close others than strangers (Brandner et
al., 2021; Morelli et al., 2018). Reward and positive affect are often confounded, making it hard to infer whether monoamine
changes reflect empathic joy, general salience, social closeness, or reward prediction (Alexander et al., 2020; Hahn et al.,
2024). Animal studies offer mechanisms, including oxytocin-driven excitation of VTA dopamine neurons and serotonergic
recruitment of dopamine release, but translation from social interaction in rodents to human positive empathy remains
incomplete (Hung et al., 2017; Courtiol et al., 2021; Insel, 2010).
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iC Consensus

Claim

Observing others’ success can
activate human reward circuitry

Dopamine is involved in social
and vicarious reward
processing

Serotonin participates in reward
processing relevant to social
emotion

Both dopamine and serotonin
are directly released during
empathetic joy

Social closeness amplifies
vicarious reward responses

FIGURE 7 Key claims and supporting evidence in corpus

5. Conclusion

Evidence
Strength

Strong

Moderate

Moderate

Weak

Strong

Reasoning

Replicated across meta-analysis
and multiple fMRI studies

Direct social-task recordings plus
striatal activation and mechanistic
animal work

Direct human reward-linked 5-HT
synthesis and broad review
support

No included study directly tests
this exact event in humans

Consistent behavioral and neural
moderation by kinship or
friendship
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Papers

(Morelli et al., 2015; Morelli
et al., 2018; Brandner et al.,
2020)

(Batten et al., 2024; Hung et
al., 2017; Kawamichi et al.,
2013)

(Hahn et al., 2024; Duerler
et al., 2022; Hahn et al.,
2024)

(Batten et al., 2024; Toppi et
al., 2022)

(Brandner et al., 2021;
Brandner et al., 2020;
Morelli et al., 2018)

Across this corpus, the answer is probably yes for reward-circuit engagement, probably yes for dopamine involvement,

and not yet directly proven for serotonin release during empathetic joy itself. The field has good evidence that observers

can experience vicarious reward and that this state recruits neural systems overlapping with personal reward, especially for
close others (Morelli et al., 2015; Morelli et al., 2018). What remains missing is a study that directly measures dopamine and

serotonin release while a person experiences another’s success in real time.

Research Gaps

The biggest gap is direct neurochemical measurement during positive empathy rather than adjacent reward tasks. The field

also lacks stronger tests across relationship types, ecologically valid interactions, and serotonin-specific paradigms (Toppi et

al., 2022; Gamble et al., 2024).

Topic/Outcome

Vicarious reward for close
others

Vicarious reward for
strangers

Dopamine during social
valuation

Human
fMRI

Direct human
neurochemistry

Relationship
specificity

GAP
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Human Direct human Relationship Ecological
Topic/Outcome fMRI neurochemistry specificity validity

Serotonin during positive 2 GAP 1 1
empathy

Open Research Questions

Future progress depends on combining ecologically valid social paradigms with direct neurochemical measurement and
better separation of joy, salience, and prediction error.

Question Why

Does witnessing a close other’s success trigger This would directly test whether vicarious joy recruits the same
measurable dopamine release in human ventral dopamine mechanisms as personal reward.

striatum?

Does positive empathy increase serotonin release, Current human evidence supports serotonin in reward processing,
or only broader reward-task serotonin synthesis? but not specifically in observing others’ success.

How do closeness, fairness, and envy alter Existing studies show strong closeness effects, suggesting social
monoamine responses during others’ rewards? context may determine whether vicarious reward becomes

rewarding at all.

Experiencing empathetic joy seems to engage reward-related brain systems and likely involves dopamine, but direct
evidence that it reliably releases both dopamine and serotonin in the observer’s brain is still incomplete.

These search results were found and analyzed using Consensus, an Al-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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