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No, remote abstracted interfaces appear to reduce immediate distress, but evidence for
reduced empathic mirroring is indirect and limited.

1. Introduction

Remote military interfaces appear to blunt some immediate negative emotional responses compared with direct combat
exposure, but the evidence does not directly show that gamified or abstracted interfaces reduce operators’ empathic mirror-
neuron activation. Direct combat and close exposure to killing are well established as psychologically difficult, and one recent
experimental analog found that technological remoteness reduced negative emotion surrounding killing-related behavior (Katz
et al., 2026). In military personnel doing remote combat and graphic-media exploitation, however, virtual exposure can still
rival or exceed some elite combat samples, and specific exposures such as civilian casualties, US casualties, and atrocities are
linked to posttraumatic stress and moral-injury-related sequelae (Ogle et al., 2018).

The neural side of the question is less settled. Empathy and distress reliably engage shared motor, somatosensory, and
affective systems associated with embodied simulation and mirror mechanisms (Schmidt et al., 2021; Bonini et al., 2022). But
this corpus contains no direct study measuring mirror-neuron activation in remote military operators using abstracted or
gamified interfaces versus soldiers in direct combat. Instead, adjacent evidence shows that immersion, embodiment, and
perspective-taking can increase empathy in digital environments, while reduced nonverbal cues and more abstract mediation
can weaken affective empathy or authenticity (Han et al., 2022; Ceki¢, 2025).

<consensus_meter generatedQueryOverride='Do abstracted or gamified user interfaces in remote military operations reduce
operators' empathic mirror-neuron activation and somatic psychological distress compared to direct combat exposure?' />

FIGURE 1 Consensus on remote interfaces and operator distress

The literature supports a moderate yes for reduced immediate emotional burden relative to direct exposure, but only a weak,
indirect case for reduced empathic mirror-system activation (Katz et al., 2026).

2. Methods

This deep search ran over more than 170 million research papers in Consensus, spanning Semantic Scholar, PubMed, and other
indexed sources. The workflow identified 77 directly relevant papers from the initial query, expanded through six research
groups covering empathy neuroscience, remote warfare, gamification, XR, moral injury, and military stress. Citation crawling
from 50 seed papers discovered 2,226 additional papers, and machine-learned screening reduced 230 screened papers to 183
eligible papers. The final synthesis included the 50 highest-ranked papers supplied here.

Search Strategy
3.9M 2.4K 50
> >
Retrieved Eligible Included
apers meeting relevance and quality criteria, op papers selected to be included in the fina
Q21searches Pap ing rel d quality criteri Top pap | d to be included in the final
after deduplication analysis

L9 1citation graph use

All papers retrieved from 21 searches and 1

citation graph use.

FIGURE 2 Deep search screening and inclusion process

The strategy combined direct military evidence with adjacent neuroscience, XR, HCI, and gamification evidence to answer a
sparsely studied question.
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3. Results

3.1 Key Papers

A small set of papers anchors the corpus because they most directly address remote combat exposure, empathy mechanisms,
and technologically mediated affect. The strongest direct military evidence comes from studies of remote combat imagery
exposure and remoteness effects on negative emotion, while the neuroscience base comes from large reviews and fMRI
studies of empathy and mirror mechanisms (Ogle et al., 2018; Schmidt et al., 2021).

Paper Summary

(Aschentrup et al., 2024) Remote combat exposure can rival combat intensity and predict PTSD-related sequelae (Ogle et
al., 2018)

(Hadjipanayi et al., 2023) Remoteness reduces negative feelings surrounding killing-related acts (Katz et al., 2026)

(Cheng & Ebrahimi, Empathy tasks activate shared mirror-related social brain regions (Schmidt et al., 2021)

2023)

FIGURE 3 Key anchor papers in this corpus

3.2 Distress Comparison

The best-supported finding is that remoteness can reduce immediate negative affect, but it does not eliminate operational
stress. Experimental analog data show that distance induced by technology can blunt the emotional impact of killing-related
behavior and might buffer later posttraumatic stress (Katz et al., 2026). That fits broader military observations that subclinical
posttraumatic symptoms are lower in drone operators than in combat soldiers, though this comparison is noted as not
uncontested (Katz et al., 2026).

At the same time, remote exposure is not psychologically benign. US Air Force intelligence personnel exposed to remote
combat and graphic media reported virtual exposure levels that rivaled or exceeded special operations samples, and
exposures to casualties and atrocities were associated with increased posttraumatic stress and other sequelae not fully
captured by standard PTSD screens (Ogle et al., 2018). Moral injury research also supports looking beyond conventional PTSD
symptoms when evaluating remote operators’ distress (Ogle et al., 2018; Molendijk et al., 2022).

3.3 Empathy Mechanisms

Abstracted or Mediated

Dimension Direct or Embodied Exposure Exposure Citations

Affective empathy Rich bodily and emotional cues Fewer nonverbal cues (Cekig, 2025)

cues

Mirror-related Shared motor, parietal, frontal, Not directly measured here (Schmidt et al., 2021; Zhao et

activation limbic activity al., 2024)

Perspective-taking Strong when embodied Often weaker unless (Han et al., 2022; Cekié,

effects immersive 2025)

Distress salience Higher with vivid distress Can be muted by (Ritchie et al., 2024; Cekic,
abstraction 2025)
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Abstracted or Mediated

Dimension Direct or Embodied Exposure Exposure Citations
Empathic High potential Can become superficial or (Ceki¢, 2025; Hvidt &
authenticity projected Olesen, 2025)

FIGURE 4 Embodied versus abstracted empathy-related mechanisms

Across the corpus, empathy depends heavily on embodied simulation, distress cue salience, and perspective-taking, so
interface abstraction plausibly lowers empathic engagement, but the direct neural test in military operators is missing.

3.4 Gamification and Interface Design

Gamification mainly improves engagement, training uptake, and sometimes well-being, not necessarily empathy reduction.
Across reviews, gamified interventions show positive effects on psychological well-being and depressive symptoms, but
findings for stress and anxiety are heterogeneous and mechanism-level conclusions remain weak (Aschentrup et al., 2024). In
defense settings, a space-game-like VR stress-management platform was feasible, engaging, and associated with increased
mindfulness, relaxation, and lower breathing rate (Kluge et al., 2023).

Gamification does not map cleanly onto empathy blunting. Some digital and gamified systems can foster empathy through
perspective-taking and prosocial design, while competitive or emotionally thin formats can weaken emotional connectedness
or authenticity (Cekic, 2025). Video-game evidence is similarly mixed: one fMRI study found no straightforward reduction in
emotional empathy after violent gameplay, whereas other behavioral work found no significant empathy association overall but
a downward trend with higher gaming skill (Ritchie et al., 2024; Zioga et al., 2024).

Results Timeline

Research has moved from empathy theory to digital mediation and then military stress applications.

20
15 7 18
16
14 2 2

3 5 4 6

19 11 43

17 10

8

2010 2012 2014 2016 2018 2020 2022 2024 2026

FIGURE 5 Timeline of included papers; larger markers indicate more citations

The arc starts with foundational mirror-neuron and empathy models, then shifts into VR, gamification, and technologically
mediated empathy, and only recently reaches direct military remote-exposure questions (lacoboni, 2008; Waal & Preston,
2017; Vianez et al., 2025).

Top Contributors

Across these included papers, empathy neuroscience is anchored by recurring authors linked to mirror mechanisms, while
applied work clusters in military psychology and XR.
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Type Name Papers

Author M. lacoboni [2230f2c97f0b55ac9ef72f719482f9f2][f23658a7320c55fb95cbch6aedb8efb5]
Author P. Kourtesis [3e737a5809115e74bcc765d6abb5b9fd][dbff206f2f7753058ff1fbdeObfa059a]
Author V. Gallese [e07918355a15534a9e931505ca259fas]

Journal Military Psychology [65a8704¢c09655d619d16674d7be53a67][dfa85e24987f59018f94588¢c4743dd79]

[b4e221f609365d18955d3c8cd43224ce]

Journal Sensors (Basel, Switzerland) [de0942ecdced5aa2b9bc6d3579eaad1a][71a20ead4f3b5dfd946345caf34600e0]
[89b80fbbae0d56c1bf169c8fd4549326]

Journal Social Cognitive and [c04f50d31e3257d7bad149a58221d1d3][df91f41d23a65f9a8ad31bc95¢c403a57]
Affective Neuroscience

FIGURE 6 Authors and journals appearing most often
These counts reflect visibility within this corpus, not field-wide impact.

4. Discussion

The evidence for lower somatic and psychological distress with remote, abstracted interfaces is moderate but not cleanly
causal. The direct military paper shows remote imagery exposure still carries substantial trauma-related burden, which argues
against any simple “screen equals safety” narrative (Ogle et al., 2018). The remoteness experiment strengthens the claim that
distance blunts immediate negative emotion, but it is an analog task rather than real combat and therefore cannot establish
operational effect sizes (Katz et al., 2026).

The evidence for reduced empathic mirror-neuron activation is weaker. Foundational and meta-analytic studies show that
empathy recruits mirror-related motor, parietal, frontal, and affective systems, especially when distress is salient and embodied
(Schmidt et al., 2021; Zhao et al., 2024). Digital-mediation studies suggest affective empathy often weakens when nonverbal
cues are thinned, but immersive first-person and embodied VR can increase empathy instead (Ceki¢, 2025; Han et al., 2022).
That means “abstracted interface” and “gamified interface” should not be treated as one exposure class: abstraction may blunt
resonance, while immersive embodiment may amplify it.

The applied military literature is stronger on stress training than on operational empathy. VR stress-management programs in
defense populations improve relaxation, mindfulness, competence, or stress handling, and transparent automation can reduce
workload, but these outcomes are not measures of empathy or moral disengagement (Kluge et al., 2023; Vianez et al., 2025;
Van De Merwe et al., 2022). The main limitation across the corpus is construct mismatch: neural mirroring, empathy, distress,
workload, engagement, and moral injury are often studied separately rather than in the same operators performing the same
remote tasks (Geng & Verma, 2024).

Evidence
Claim Strength Reasoning Papers
Remote technological distance Direct analog evidence plus military (Katz et al., 2026)
reduces immediate negative comparisons, but limited real combat
. . Moderate
emotion relative to close causal data.

exposure.
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Evidence
Claim Strength Reasoning Papers
Remote combat exposure still '."'." Direct military evidence shows high (Ogle et al., 2018)
causes substantial psychological S exposure and trauma-related

. .. . t

distress and moral injury risk. ong sequelae.
Abstracted interfaces reduce "' Mechanistically plausible, but no (Schmidt et al., 2021;
empathic mirror-neuron activation. direct military neuroimaging test in Cekic, 2025)

Weak .

e this corpus.
Immersive, embodied interfaces Multiple digital-empathy studies (Han et al., 2022; Cekig,
can increase empathy rather than support stronger empathy with 2025)
. Moderate . . .
reduce it. embodiment and perspective-taking.
Gamification alone is not a reliable Benefits for engagement and some (Aschentrup et al.,
mechanism for empathy blunting well-being are common, but stress 2024; Ceki¢, 2025;
. Moderate .. . . .

or stress reduction. and empathy findings are mixed. Ritchie et al., 2024)

FIGURE 7 Key claims and supporting evidence

5. Conclusion

The literature does not support a strong blanket claim that abstracted or gamified interfaces in remote military operations
reduce both empathic mirror-neuron activation and somatic psychological distress compared with direct combat exposure. It
supports a narrower conclusion: remoteness appears to blunt immediate negative affect, yet remote operators can still
accumulate substantial trauma-related and moral distress, and the neural-empathy mechanism remains largely untested in
operational settings (Katz et al., 2026; Ogle et al., 2018).

Research Gaps

The biggest gaps are direct operator studies that jointly measure interface design, empathic processing, and psychological

outcomes over time.

Neural Direct combat Longitudinal Real operator
Topic/Outcome measures comparison follow-up samples

Remote military empathy GAP 1 GAP 1

Moral injury in remote
operations

Gamified stress training

Immersive digital empathy

FIGURE 8 Research coverage gaps across core outcomes

Open Research Questions

Future work needs to connect neuroscience, interface design, and military mental health in the same experimental designs.
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Question Why

Do first-person drone interfaces versus map-like abstract displays This would directly test whether abstraction itself,
differentially change empathic neural activation, moral injury rather than remoteness alone, alters empathy-
symptoms, and task performance in trained operators? related processing and distress.

Does repeated exposure to civilian-casualty imagery in remote Current evidence shows acute and cross-sectional
operations produce desensitization, resilience, or delayed distress burden, but not the long-term trajectory of

over months to years? adaptation or harm.

Can transparency, biofeedback, or perspective-taking prompts reduce Existing interface studies improve workload and
distress without increasing moral disengagement in remote military stress, but their ethical effects on empathic
systems? engagement remain unknown.

In short, remote abstraction appears to reduce immediate emotional intensity more than it reliably reduces empathic mirroring,
and it does not remove the risk of psychological harm.

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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