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INTRODUCTION

Psychopathological conditions and neurodevelopmental disabilities are
characterized by impairments in social cognition and interactions, yet the

mechanisms underlying these deficits are not well understood.

Hyperscanning allows us to simultaneously measure brain activity in
more than one participant and compute interbrain synchrony (IBS)

supporting the investigation of these mechanisms.
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Figure 1. Number of Scopus documents for different prompts related to the field of
neuroscience and hyperscanning,

METHODS

We searched PubMed, Scopus, and Google Scholar using the prompt:
((“hyperscanning” OR “entrainment” OR (“interbrain AND synchrony”)
OR (“two-person” AND “neuroscience”)) AND
(“electroencephalography” OR “EEG”). Then, articles were included if
they: (1) were original experimental studies (2) were in English (3)
employed the hyperscanning technique; (4) included a group of
participants with at least one DSM-5 or ICD-10-based diagnosis of a
psychopathological and/or neurodevelopmental disorder (5) employed
EEG (6) involved a population of adolescents and/or adults.
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Figure 2. The network visualization of the prompt “hyperscanning and
electroencephalography” on SCOPUS (25/03/2023, based on 122 documents and
836 keywords)
We found 1162 potential abstracts that led to 6 inclusions. The overall
quality of the included studies was high (evaluated with the NOS score).

RESULTS AND CONCLUSIONS

The included studies indicate that psychopathological conditions are
possibly associated with a disruption of IBS, identifying specific loci
(frontal, prefrontal, temporoparietal areas) in connection with cerebral
palsy, social anxiety, persistent depression, and autism spectrum disorder.

Identification of new studies via databases and registers

5 Records removed before screening:
= Records identified from: Duplicate records (n =207)
2 Databases (n = 3) Records marked as ineligible by automation
= Registers (n = 3) tools (n =0)
ﬁ Records removed for other reasons (n = 0)

A

Records screened Records excluded
(n =955) (n =923)

y
= Reports sought for retrieval o Reports not retrieved
= (n=232) (n=0)
¢
@

Reports excluded:
y Reason1:did notinclude
Reports assessed for eligibility - psychopathology/neurodevelopmental
(n=32) disorder (n = 15)
Reason2: conducted only on children (n = 6)
Reason3:did notemploy EEG (n = 5)

y
o New studies included in review
i (n=6)
% Reports of new included studies
£ (n =6)

Figure 3. The review flow diagram (PRISMA 2020)

Frontal and prefrontal IBS seems to be recurrently observed in higher-
frequency waves (e.g, beta, alpha), with these power patterns not being
uniquely associated with specific disorders.

The detection of IBS seems plausible as these areas support our ability
to socially connect with others and are part of the MENTalizing
system.

Four studies (Kang, 2021; Kang et al., 2022; Rodriguez et al., 2018;
Samadani et al., 2021) attempted to support IBS changes as a marker of
clinical efficacy with initial, albeit fragile, evidence.

Generally, in the literature, a lack of control for pseudo-interbrain
synchrony (e.g., motor-induced synchrony, task-induced synchrony, etc.)
can be found, underlining the need for higher methodological validity.
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