


Yes, face-to-face human interaction appears superior for physiological co-
regulation, while digital and AI support can still reduce stress.

1. Introduction

Across this corpus, in-person face-to-face interaction shows the clearest advantages for physiological co-regulation:
empathic listeners reduce distressed partners’ sympathetic arousal, interpersonal regulation increases heart-rate
synchrony, and social interaction experience increases inter-brain synchrony and emotional congruence (Brown et al.,
2020; Wang & Shi, 2024; Wang et al., 2025). Face-to-face human support also often reduces distress more effectively
than self-regulation or AI-only support, especially when the task requires emotional validation, tailored feedback, or
complex fear-related processing (  Levy-Gigi & Shamay-Tsoory, 2017; Spytska, 2025;  Yang et al., 2026).

But the comparison is not one-sided. Text-based and AI-mediated interventions repeatedly improve depression,
anxiety, or perceived stress, and some therapist-supported or human-supported digital programs achieve outcomes
similar to face-to-face CBT on symptom scales (Zhong et al., 2024; Feng et al., 2025;  Hedman-Lagerlöf et al.,
2023). The main distinction is that these digital benefits are best established for clinical symptom reduction, not for
the kind of real-time autonomic linkage, synchrony, and embodied co-regulation seen in live human interaction (Feng
et al., 2024;  Palmer et al., 2024; Kroczek & Mühlberger, 2025).

The evidence therefore supports a qualified answer: face-to-face human interaction appears better for physiological
co-regulation and emotionally rich stress buffering, whereas digital text and AI can provide meaningful but usually
narrower or less relationally deep stress reduction (Brown et al., 2020; Spytska, 2025; Terblanche et al., 2022).

Does in-person, face-to-face human interaction provide superior physiological co-regulation and
emotional stress reduction compared to text-based digital communication or AI-simulated empathy?

N = 5

1 1 3

Yes 20% · Possibly 0% · Mixed 20% · No 60%

FIGURE 1  Consensus on face-to-face versus digital empathy effects

The meter should lean toward yes, with qualification. The strongest evidence for superiority concerns embodied
synchrony and co-regulation, while the evidence for symptom reduction alone is more mixed because several digital
and blended interventions perform well on self-report outcomes (Brown et al., 2020;  Palmer et al., 2024; 
Hedman-Lagerlöf et al., 2023).

2. Methods

This Deep Search drew on Consensus’s index of more than 170 million research papers spanning Semantic Scholar,
PubMed, and other sources. The workflow identified 2,134 directly relevant papers from the user query, discovered
1,845 additional papers through citation crawling, screened 230 papers after machine-learned relevance filtering,
judged 168 eligible after deduplication and thresholding, and included the top 50 most relevant papers for synthesis.
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Search Strategy

2.9M

Retrieved

21 searches

1 citation graph use

All papers retrieved from 21 searches and 1
citation graph use.

2K

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

Searches combined direct modality comparisons, physiological synchrony terms, interpersonal emotion regulation, AI
empathy, and digital stress-support intervention literatures.

3. Results

3.1 Key Papers

A few papers anchor the corpus because they directly test live interpersonal regulation, physiological linkage, or
digital-versus-human support. Brown et al. establish that an empathic in-person listener lowers both negative affect
and sympathetic arousal in distressed partners, Levy-Gigi and Shamay-Tsoory show interpersonal regulation
outperforms intrapersonal regulation, and Hedman-Lagerlöf et al. define the strongest counterpoint by showing
therapist-supported internet CBT can match face-to-face CBT on overall symptom outcomes (Brown et al., 2020; 
Levy-Gigi & Shamay-Tsoory, 2017;  Hedman-Lagerlöf et al., 2023).

Paper Summary

(  Palmer et al., 2024) Empathic listeners lower distress physiology (Brown et al., 2020)

(Oveis et al., 2018) Interpersonal regulation beats self-regulation (  Levy-Gigi & Shamay-Tsoory, 2017)

(Chen, 2026) Therapist-supported ICBT matches face-to-face CBT (  Hedman-Lagerlöf et al., 2023)

FIGURE 3  Key papers anchoring the evidence base

3.2 Physiological Co-Regulation

The most direct physiological evidence favors live human interaction. Friend dyads using interpersonal regulation
showed stronger heart-rate and heart-rate-variability synchrony than controls while also improving targets’ emotions
(Wang & Shi, 2024). In stressful collaborative face-to-face work, one teammate’s stress reappraisal improved both
partners’ cardiovascular responses, producing a challenge pattern that carried into later solo performance (Oveis et
al., 2018). Parent-child data likewise show that one partner’s regulation strategy changes the other partner’s
sympathetic responses and interaction warmth, indicating true bidirectional stress transmission rather than isolated
self-soothing (Waters et al., 2020).
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Neural hyperscanning studies converge with these autonomic findings. Interpersonal regulation recruits interpersonal
brain coupling across prefrontal and temporoparietal systems (Liu et al., 2023). Successful regulation strengthens
inter-brain synchronization and relationship closeness, especially when the regulation is more effective (Zhu et al.,
2025).

3.3 Digital and AI Alternatives

Digital and AI systems can still reduce distress, but their effects are usually measured as symptoms or mood rather
than real-time co-regulation.

Dimension Text/Digital Human/AI
Human Support
Comparator Citations

Depression
symptoms

Small-to-moderate
improvement

Often better or similar
with support

(Zhong et al., 2024)

Anxiety symptoms Small improvement
overall

Therapist often larger (Spytska, 2025)

Stress symptoms Mixed across meta-
analyses

No clear AI advantage (Feng et al., 2024; Schillings et al.,
2023)

Expressed empathy AI can augment text
replies

Still expression, not
physiology

(Sharma et al., 2022)

Human-supported
digital care

Can reach
noninferiority

Comparable CBT
outcomes

(  Palmer et al., 2024; 
Hedman-Lagerlöf et al., 2023)

FIGURE 4  Digital versus human support across outcome types

AI support works best as augmentation or structured delivery. AI feedback increased expressed empathy in peer-
support text conversations by 19.6% (Sharma et al., 2022). Human-supported digital anxiety care was noninferior to
face-to-face and typed CBT while using much less clinician time (  Palmer et al., 2024). But AI-only effects on stress
are inconsistent: one youth meta-analysis found no significant stress benefit after publication-bias adjustment, while
another adolescent and young-adult meta-analysis found small-to-moderate stress reductions across a broader RCT
set (Feng et al., 2024; Feng et al., 2025).

3.4 Important Exceptions

Not every face-to-face setting is less stressful. In a randomized field study of anatomy learning, face-to-face classes
produced lower HRV and higher cortisol than Zoom-based classes, likely reflecting stronger task engagement and
social-evaluative demand rather than better emotional buffering (Gellisch et al., 2022). Some text-mediated
communication also performs as well as face-to-face for specific low-conflict relational acts: texting gratitude
improved well-being about as much as face-to-face gratitude and involved less social risk (  Sheldon & Yu, 2021).
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AI-simulated empathy can help in narrow contexts. An empathic chatbot buffered mood after social exclusion (De
Gennaro et al., 2020). Virtual counselors using eye contact, mimicry, and nodding reduced anger more than neutral
virtual counselors (Choi et al., 2024). But digital humans do not consistently improve physiology or usability over text;
one trial found no EEG differences and greater nervousness with the digital human than with a text-only chatbot
(Thunström et al., 2023).

Results Timeline

FIGURE 5  Timeline of included studies, larger markers indicate more citations

The timeline shows an early foundation in psychophysiology and interpersonal regulation, followed by rapid growth in
chatbot and blended-care trials after 2017. More recent work increasingly tests virtual nonverbal cues and inter-brain
synchrony, but direct head-to-head comparisons of live human versus AI empathy on physiology remain sparse (Butler
et al., 2006; Feng et al., 2025; Zhu et al., 2025).

Top Contributors

Type Name Papers

Author Yanmei Wang [163874cd07835f6d9fe7c2194fe53884]
[d462d0e45fb950a9a50ed27e742055d4]
[dfcd65dde7c75b719c964cab597e6e65]

Author Tessa V. West [14c3fb2755ca5a2e87aaccc84d2434b2]
[01785dcdae2556d59d759ff4c1ae6e77]
[b926f871858c5bb6949899ee878e7db9]

Author Wendy Mendes [14c3fb2755ca5a2e87aaccc84d2434b2]
[01785dcdae2556d59d759ff4c1ae6e77]
[b926f871858c5bb6949899ee878e7db9]
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Type Name Papers

Journal JMIR Mental Health [b85c554bbfc25c5386da89148721dee2]
[77b7265ff7a051eda38583c5d1047d4a]
[3ace18d160e75ade8f9bbd1cb433976a]

Journal Journal of Medical
Internet Research

[9cd5e036da4c50918411615c1d20adf5]
[70a61d9a6ac65c12a30294cc010a2271]
[77b00a4828ee5a888b54d7ab722a880f]

Journal NeuroImage [ca36a3885dc95d8cbf18dfaff9d04a1a]
[dfcd65dde7c75b719c964cab597e6e65]

FIGURE 6  Authors and journals most frequent in included papers

4. Discussion

The strongest part of this literature is the mechanistic consistency around live interpersonal regulation. Across dyadic
lab studies, empathic or well-regulating partners alter the other person’s autonomic responses, synchrony, and
emotional recovery in ways that fit classic social buffering and co-regulation models (Brown et al., 2020; Oveis et al.,
2018; Waters et al., 2020). Newer hyperscanning studies reinforce that these are not only subjective impressions but
also coupled neural processes (Liu et al., 2023; Zhu et al., 2025).

The digital literature is broader but less direct. Meta-analyses support small-to-moderate improvements in
depression, anxiety, and sometimes stress for chatbots and mental-health apps, but effects vary by age group,
engagement, follow-up duration, and whether the intervention includes human guidance (Zhong et al., 2024; Feng et
al., 2024; Koelen et al., 2022). Human support adds a modest but real advantage in text-based internet treatment
efficacy and adherence, which argues against a simple equivalence claim for AI-only empathy (Koelen et al., 2022).

The main limitation is that few studies directly compare face-to-face human interaction versus text-based or AI-
simulated empathy on the same physiological endpoints. Much of the human literature measures synchrony and
autonomic linkage, while much of the AI literature measures symptoms, usability, or perceived empathy. That
mismatch makes the physiological superiority claim strong in mechanism but only moderate in direct comparative
certainty (Loveys et al., 2021; Feng et al., 2024).

Still, the corpus points toward complementarity rather than replacement. Human connection remains strongest where
being understood, emotionally validated, and physiologically co-regulated matters most, while digital systems expand
access, lower stigma, and work especially well when blended with human oversight (Spytska, 2025;  Yang et al.,
2026;  Palmer et al., 2024).

Claim
Evidence
Strength Reasoning Papers

Face-to-face human
interaction better supports
physiological co-regulation
than digital text or AI

Strong

Multiple dyadic physiology and
hyperscanning studies show
autonomic and neural coupling
during live interaction

(Brown et al., 2020;
Wang & Shi, 2024;
Zhu et al., 2025)

Digital and AI interventions
can reduce distress

Several RCTs and meta-analyses
show small-to-moderate

(Zhong et al., 2024;
Feng et al., 2025;
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Claim
Evidence
Strength Reasoning Papers

symptoms Moderate improvements in depression, anxiety,
or stress

Eisenstadt et al.,
2021)

Human-supported digital care
can match face-to-face CBT
on some symptom outcomes

Strong

Large meta-analysis and pragmatic
study support noninferiority when
human support is present

(  Hedman-
Lagerlöf et al., 2023;

 Palmer et al.,
2024)

AI-simulated empathy alone
matches human empathy for
complex emotional support

Weak

Some supportive trials exist, but
therapist and clinician-guided
conditions often outperform AI on
richer emotional outcomes

(  Yang et al., 2026;
Spytska, 2025;
Terblanche et al.,
2022)

Face-to-face interaction is
always less stressful than
digital interaction

Weak

At least one randomized field study
found higher cortisol and lower HRV
in face-to-face learning

(Gellisch et al., 2022)

FIGURE 7  Key claims and supporting evidence in corpus

5. Conclusion

Taken together, these papers support a qualified yes. In-person face-to-face human interaction appears superior for
physiological co-regulation and often for emotionally rich stress reduction, but digital text and AI-mediated support
can still produce meaningful symptom relief, especially when structured well or combined with human support
(Brown et al., 2020;  Hedman-Lagerlöf et al., 2023).

Research Gaps

The biggest gap is direct head-to-head testing of modalities on the same physiological endpoints. The corpus is rich in
live-dyad synchrony studies and rich in digital symptom trials, but sparse where those two traditions fully meet.

Topic/Outcome Physiology
RCT
comparison

Long-term follow-
up

AI-only
empathy

Face-to-face co-regulation 10 4 3 GAP

Text-based stress reduction 2 8 5 6

Digital humans with nonverbal
cues

3 3 1 4
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Topic/Outcome Physiology
RCT
comparison

Long-term follow-
up

AI-only
empathy

Human-supported blended care 1 7 4 2

Open Research Questions

Future work should directly test modality, mechanism, and context together rather than treating symptom relief and
co-regulation as separate literatures.

Question Why

Does face-to-face human support outperform AI-simulated
empathy on HRV, electrodermal activity, and cortisol during
the same stress task?

This would directly test the corpus’s strongest
unresolved comparison using shared physiological
endpoints.

Which elements of human support—presence,
responsiveness, nonverbal cues, or empathic accuracy—
drive superior co-regulation?

Current virtual-counselor and digital-human studies
suggest nonverbal cues matter, but the active
ingredients remain unclear.

When do blended human-plus-AI interventions outperform
either modality alone for stress reduction?

Several studies favor hybrid care, but optimal
division of labor between AI and humans is still
unsettled.

In short, face-to-face human interaction looks best for co-regulating physiology and distress in real time, while
digital and AI systems are better understood as useful complements than full replacements.

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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