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How Getting in Sync Is Curative:
Insights Gained From Research in Psychotherapy

Sigal Zilcha-Mano
Department of Psychology, University of Haifa

We are all constantly going in and out of sync with the people wemeet in our lives: significant others, incidental
encounters, and strangers. Synchrony is a ubiquitous phenomenon, considered an evolution-based mechanism
of survival. In recent years, technological development has made it possible to collect much data on synchrony
across disciplines. The collected data show great potential to shed light on the benefits of this universal
phenomenon. At the same time, mixed results emerged, stressing the need for a theory to navigate research
inquiries and discoveries. It is proposed here that synchrony serves as an individual-specific mechanism for
making relationships curative in all life circumstances, especially therapeutic ones—hence its special relevance
for psychotherapy. A synthesis of the majority of the literature across disciplines reveals two implicit
assumptions about synchrony, resulting in two separate bodies of knowledge: (a) synchrony is a trait-like
signature characterizing individuals; and (b) synchrony is a state-like phenomenon that can be manipulated in
the lab. It is proposed here to personalize synchrony research by integrating the two assumptions into a
comprehensive theory according to which individuals have a trait-like signature for getting in sync, which
determines their physical and mental health, and that this deterministic reality can be subject to state-like
manipulation. Individuals can deviate from their trait-like signature. When the deviation is toward normative
activation, mental health improves, and the state-like changes are defined as therapeutic. This article calls for
research to investigate how trait-like signature of synchrony develops and how it can be therapeutically changed.
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Human beings are social creatures, constantly moving from one
interpersonal interaction to the other, from the first day of our lives to
the last one. These interactions affect our life expectancy as well as
our physical and mental health (Holt-Lunstad et al., 2010, 2015).
Psychotherapy is one such form of interpersonal interaction, a
unique one, encapsulated at a certain day of the week and time of the
day when two (or more) individuals assemble to bring a cure to at
least one of them. Patient and therapist are generally seated one in
front of the other and engage in the treatment tasks. In a
psychotherapy session, from one moment to the next the patient
and therapist may go in and out of sync in their acoustic parameters,
motion, facial expressions, physiology, and temperature. At some
moments it is as if they merged and became one unit that
dynamically moves across time, fully calibrated, and synchronized.
At other moments it is as if two strangers were sitting at two distant

points of the universe and almost nothing in their measurements
reveals that they are facing each other in the same room, engaging
together in the task of searching for relief from suffering of one of
them. Is it therapeutic to get in sync? Or maybe it is therapeutic to go
out of sync? Or maybe both are therapeutic to the same degree?
Alternatively, do we need to know more about the individuals’
tendencies to go into sync to determine what is therapeutic for them?

While at least some of these open questions have been of interest for
a long time (e.g., Condon&Ogston, 1966), with the recent advances in
technology and data science, they are becoming empirical. Indeed,
most of the research on synchrony has been conducted in the past
couple of years. The great clinical research interest shown in these
questions resulted in extensive data collection together with a search for
a theory to guide empirical exploration, formulate research questions,
and explain the mixed evidence already assembled (Atzil-Slonim et al.,
2023; Dales & Jerry, 2008; Koole & Tschacher, 2016; Koole et al.,
2020; Wiltshire et al., 2020). This article proposes that the new
advances in technology that enable measuring synchrony across
modalities (acoustic parameters, motion, facial expressions, physiol-
ogy, temperature, etc.) have the potential to answer one of the oldest
theoretical questions that science and humanity have been struggling
with: what makes a relationship with another individual curative?

What Is Interpersonal Synchrony?

The word “synchrony” originates from the combination of the
Greek word syn, which means common or the same, and the term
chronos, which means time. “Synchronous” means occurring at the
same time. Synchrony always refers to a composite of at least two units
of analysis. It can be intrapersonal synchrony between at least two
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modalities within the same individual, or interpersonal synchrony
between at least two individuals. In this article, the focus is on
interpersonal synchrony, therefore the number of individuals is always
at least two. Although size matters (Mogan et al., 2017), the focus in
this article is on two, which is the number of individuals involved in the
most common forms of psychotherapy. Interpersonal synchrony is
thus defined here as the dynamic correspondence (Scheidt et al., 2021)
and spontaneous rhythmic and temporal coordination of two
individuals’ reciprocal actions, emotions, thoughts, and physiological
processes (Ackerman & Bargh, 2010; Palumbo et al., 2017).
Synchronization is a ubiquitous phenomenon that characterizes

inanimate and animate objects (Ancel et al., 2009; Duranton &
Gaunet, 2016; Pays et al., 2009; Sakai et al., 2010), but it plays even
more critical role in interactions between human beings, who are
social creatures. It has been suggested that given the critical
importance of interpersonal relationships for human survival, in the
course of evolution, humans have been able to maintain much larger
social networks than would be expected given our brain size due to
synchronization (Launay et al., 2016). Thus, it has been argued that
interpersonal synchrony is an evolution-based mechanism facilitat-
ing social cohesion and bonding (Launay et al., 2016).
Human infants adopt their mother’s biological rhythms already in

utero (Ivanov et al., 2009; Van Leeuwen et al., 2009). From birth,
babies synchronize with their parental figures (Feldman, 2017).
Throughout the lifespan, synchronized interactions have been
documented between babies and their caregivers (Feldman, 2017),
romantic partners (Schneiderman et al., 2012; Ulmer-Yaniv et al.,
2016), close friends (Feldman et al., 2013), members of military units
(Levy et al., 2016), and even strangers when sitting in close proximity
and executing joint tasks (Golland et al., 2015).

Synchrony Is a Multimodal Phenomenon

The modalities of interpersonal synchrony that have been most
widely researched empirically to date are movement, physiology,
acoustics, language, and brain-to-brain coupling. Across studies, the
phenomena of synchrony have been documented in manymodalities,
but the vast majority of the studies focused on a single modality, in
isolation from the others, despite the common assumption that these
modalities are likely to be meaningfully interrelated (Koole &
Tschacher, 2016; Mayo & Gordon, 2020; Shamay-Tsoory et al.,
2019). In real life, interconnections between modalities are assumed
to be the norm. Already in the first hours of life, the primary caregiver
produces a range of stimuli across modalities: touch, sound,
movement, etc., and the infant starts to be rewarded (by food, sleep,
hygiene, etc.) for interacting and being in sync with the caregiver
figure. During episodes of social synchrony in the gaze and affect
modalities, there is a coupling of the parent’s and infant’s heart
rhythms (Feldman, Gordon, & Zagoory-Sharon, 2011; Feldman &
Eidelman, 2007) and coordinated release of oxytocin (Feldman,
Magori-Cohen, et al., 2011), suggesting that synchrony early in life
provides a template for the emergence of synchrony across modalities
between interacting individuals (Feldman, 2017).
Such a template starts to develop and take shape early in life and

manifests in interpersonal interactions over the lifespan. In these
interactions, the perceptual system of one individual can be coupled
with the motor system of another. The same is true regarding other
modalities (Creaven et al., 2014). Synchrony may occur both across
modalities in the same individual (e.g., crosstalk between the

perceptual and motor systems of the same person) and across
modalities between different individuals (e.g., crosstalk between the
perceptual and motor systems of two people interacting with each
other). For example, as depicted in Figure 1, while working with a
patient, I may listen carefully to a painful experience she is sharing
with me, not noticing that my breathing begins to synchronize with
the rate at which the patient moves her foot while she talks. Such
intermodality synchrony is difficult to recognize because it may
happen at any given time of the therapy session and may involve
different modalities at different moments.

Empirical findings are still lacking for determining the existence and
utility of multimodal synchrony. Theoretically, three main options can
be proposed: (a) Synchrony manifests consistently and coherently
acrossmodalities as a broad construct, so that it is strongly correlated in
allmodalities. In this case,multimodal synchrony exists but its utility is
not great because given the high correlation, measuring several
modalities may be redundant, making it most parsimonious to focus on
a single modality, perhaps the one that is the easiest to measure. The
current literature does not support this option because associations
between modalities were not found to be high (e.g., Altmann et al.,
2021; Schoenherr et al., 2021). (b) No multimodal synchrony exists or
if it does, it has no utility (e.g., only one modality, such as movement,
shows utility in predicting interaction quality and outcome, and the
rest producemainly commonly shared “noise,” i.e., a signal that has no
clear utility). Both alternatives are practically identical, as a
phenomenon that exists but has no utility may be as (un)important
as a phenomenon that does not exist. Meta-analyses and systematic
reviews do not appear to support either option, but rather suggest that
the different modalities predict distinct aspects of interaction qualities
and outcomes (e.g., Wiltshire et al., 2020), thus supporting the unique
utility and contributions of the different modalities. (c) Synchrony as
a construct manifests in interactions between modalities. In this case,
multimodal synchrony exists, and it has great utility because
measuring only one modality may result in mixed results or relatively
small and heterogeneous effects. The importance of potential
interactions between modalities has been suggested in the past
(Kykyri et al., 2019), tested, and received support in a few recent
studies (Bar-Kalifa et al., 2023; Kykyri et al., 2019; Tal et al., 2023).
Indeed, the available literature suggests that the different modalities
are not revealing an identical “story” about human synchrony
(Palumbo et al., 2017; Suveg et al., 2016), but rather distinct,
potentially complementary ones. Each modality may be processed in
different areas of the brain, and multimodal integration may require
communication between different areas in the brain, within the
individual and between the individuals interacting with each other.

Psychotherapy as an Encapsulated Laboratory to
Explore How a Relationship Becomes Curative

Psychotherapy is an ideal laboratory for exploring how a
relationship becomes curative. Patient and therapist interact to bring
a cure to the patient, and the relationship between them is often
described as therapeutic, a corrective experience, and healing. The
significant correlation between the strength of the patient–therapist
alliance and successful outcomes of treatment is one of the most
replicated findings in psychology, with dozens of studies supporting
it (Flückiger et al., 2018).

What makes alliance therapeutic, however, is an open question
that has been debated for the past 100 years and remains an elusive
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phenomenon for empirical inquiry (Zilcha-Mano, 2017). It has been
recently argued that “understanding how the alliance works and
using the interpersonal skills needed to produce a strong alliance will
improve outcomes, in psychotherapy, in other mental health care,
and most likely in all healing contexts” (Wampold & Flückiger,
2023, p. 38). But how can we reach such an understanding, and why
is it still unclear after 100 years of theoretical and clinical thinking
and 50 years of empirical work? The mechanisms underlying
curative relationships in psychotherapy join other interpersonal
relationships whose curative functions are still not entirely clear
(Sbarra & Coan, 2018). It is common knowledge that high-quality
relationships are associated with better life expectancy and physical
and mental health (e.g., Holt-Lunstad et al., 2010; Idler et al., 2012)
but the underlying mechanism transforming an interpersonal
interaction into a curative one remains unclear.
Can synchrony be a potential mechanism by which alliance and

possibly any interpersonal relationship become therapeutic?Here again,
psychotherapy serves as a unique laboratory where all synchronized
(and unsynchronized) manifestations of patient–therapist pairs occur, as
they are sitting in the same room, on the same chairs, at the same
distance and angles from each other 1 week after the other. If we can
identify the curative effects of synchronized (or unsynchronized)

interactions on physical and mental health in the therapy room, we can
provide support for the potential of synchrony (or lack thereof) to serve
as a mechanism that makes interpersonal interactions curative.

Recent advances in technology have made it possible to go beyond
the traditional reliance on self-report measures and start collecting
automatic data from patients and therapists, moment-to-moment
during treatment. These technologies have resulted in the collection of
more objective information to complement the subjective information
of what the patient and therapist are aware of, capable, and willing to
share about their experiences. These advancements have also resulted
in the ability to zoom in on moment-to-moment processes of
treatment as they occur in real time, producing thousands of features
of data from any single psychotherapy session (Zilcha-Mano &
Ramseyer, 2020). Advances in data science have made it possible to
analyze the big data produced by such automated methods.

The literature on synchrony in psychotherapy that has been
accumulating based on these advancements in the past few years
attempts to answer the question whether synchrony is associated
with stronger therapeutic alliance and better treatment outcomes.
Similar to the vast majority of the literature on synchrony across
disciplines, in psychotherapy research, the dominant underlying
theoretical assumption is that stronger synchrony between patient
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Figure 1
Synchrony as a Multimodal Phenomenon

Note. Similar to other interpersonal interactions, synchrony between the patient and the therapist is multimodal
such that the synchrony between them manifest across modalities. For example, the therapist’s breathing is
synchronized with the rate at which the patient moves her foot while she talks. This multimodal reality is in
contrast to the unimodal focus in scientific research.
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and therapist is associated with stronger alliance and better treatment
outcome. Indeed, 100% of the studies hypothesizing a specific
direction of association predicted a positive direction, so that higher
synchrony is associated with stronger alliance and better treatment
outcomes (see online Supplemental Tables S1 and S2).
Examination of the association between patient–therapist syn-

chrony and treatment outcome reveals that some of the findings in the
literature support the “more is better” theoretical assumption (Scheidt
et al., 2021; Wiltshire et al., 2020), with effect sizes in the low-to-
medium range (see online Supplemental Tables S1 and S2), similar in
size to those consideredmeaningful effects in psychotherapy research
(DeRubeis et al., 2014) and psychology in general (Smedslund et al.,
2022). That is, many of the studies that examined the association
between synchrony and outcome found a positive association, with
higher synchrony being associated with better outcomes. However,
whereas in some studies, the effect reached significance (e.g.,
Altmann et al., 2020; F. Ramseyer & Tschacher, 2011), in others it
did not (e.g., Paulick, Rubel, et al., 2018; Prinz et al., 2021). Yet other
studies reported that no association exists, or even that higher
synchrony is associated with a poorer process and outcome of
treatment. For example, several studies found a negative association,
either in general (F. T. Ramseyer, 2020) or a specific operationaliza-
tion of synchrony (e.g., Gernert et al., 2023; therapists’ leading vs.
patients’ leading, Reich et al., 2014; Schoenherr et al., 2021), with
stronger synchrony being associated with poorer outcomes.
When focusing on the association between the strength of the

patient–therapist therapeutic alliance and the level of synchrony
between them, a similar pattern of mixed results emerges. Some
findings support the more is the better theoretical assumption, others
do not. Many of the studies examining the association between
synchrony and alliance found a positive association, so that higher
synchrony was associated with stronger alliance; in some, the effect
reached significance (e.g., Altmann et al., 2020; F. Ramseyer &
Tschacher, 2014; Shapira et al., 2022), whereas in others, it did not
(e.g., Paulick, Deisenhofer, et al., 2018). Furthermore, three studies
found a negative association (Aafjes-van Doorn et al., 2020; Gernert
et al., 2023; Reich et al., 2014), with a stronger alliance being
associated with lower levels of synchrony. One of the studies
focused on movement and skin conductance synchrony (Gernert et
al., 2023), another on linguistic synchrony (Aafjes-van Doorn et al.,
2020), and a third on vocal synchrony (Reich et al., 2014).
Although at first sight, these patterns may not appear to be highly

inconsistent, at the within-study level, much inconsistence was found
(Altmann et al., 2022), when using different types of treatment
conditions (e.g., cognitive behavioral therapy vs. imagery-based
treatment; Prinz et al., 2022), different populations (e.g., patients with
anxiety vs. depression; Paulick, Rubel, et al., 2018), and different
parameters (e.g., headmovement vs. bodymovement; F. Ramseyer&
Tschacher, 2014). For example, Prinz et al. (2022) tested the
associations between skin conductance synchrony and outcomes. The
results showed that higher synchrony during image rescripting
interventions predicted lower posttreatment test anxiety, but there was
no significant association between synchrony during cognitive
behavioral interventions and posttreatment test anxiety.
It has been suggested that movement synchrony was most

frequently associated with psychotherapy outcome, and that language
and vocalization were most frequently associated with the therapeutic
alliance (Wiltshire et al., 2020). Yet, mixed results appear both across
and within modalities. For example, for movement synchrony, the

modality receiving most of the empirical attention to date, some
studies reported a positive association between synchrony and
treatment outcome, such as lower symptom severity (e.g.,
F. Ramseyer & Tschacher, 2011), higher patient self-efficacy
(F. Ramseyer & Tschacher, 2011, 2014), and less interpersonal
problems (Altmann et al., 2020). Others found no association (e.g.,
Prinz et al., 2021; Schoenherr et al., 2021), association in only one
type of clinical population (Paulick, Rubel, et al., 2018), or even a
negative association (F. T. Ramseyer, 2020).

When deepening the inquiry to explore microprocesses occurring
within the therapeutic alliance, an intriguing pattern emerges. At the
sample level, both deteriorations (ruptures) and gains (repairs) in the
alliance were associated with higher levels of synchrony. For
example, higher levels of synchrony were associated with gains in the
alliance (K. Cohen et al., 2021) but also with ruptures in it (Deres-
Cohen et al., 2021; Zilcha-Mano et al., 2018). This pattern is
instructive because both ruptures and gains in the alliance are
theoretically expected to be therapeutic but for different reasons.
Alliance ruptures are expected to enable negotiation of interpersonal
needs, whereas gains in alliance (repairs) mark a successful resolution
of such ruptures. Outside the field of synchrony research, the
theoretical assumptions regarding the potential therapeutic benefits of
both ruptures and repairs received empirical support (Eubanks et al.,
2018). Could it be that the same is true for synchrony, so that both
going in and out of sync have the potential to be curative?

The Proposed Theoretical Model: Both Going in and
Out of Sync Are Potentially Curative in Correcting

Maladaptive Trait-Like Signatures

The present synthesis of the majority of the literature on synchrony
across disciplines reveals two underlying assumptions dividing
current research into two subfields. One refers to synchrony as a trait-
like characteristic of the individual. Studies of this type include testing
trait-like prosocial behaviors and independence tendencies that
predict one’s ability to get in sync (e.g., Lumsden et al., 2012). The
other assumption is that synchrony is a state-like tendency. Studies
based on this assumption test individuals experimentally in designs
where the level of synchrony is manipulated by manipulating certain
factors conceptualized as affecting it (e.g., Miles et al., 2011). This
article proposes that both theoretical assumptions are correct, indeed
complementary: synchrony has both trait-like and state-like
components.1 Trait-like individual differences between people exist
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1 The terms trait-like and state-like are used, rather than trait and state, to
remain consistent with the accumulating research on disentangling trait-like
and state-like components (Zilcha-Mano, 2021), and to accurately describe the
constructs being measured. Although the conceptual model aims to describe
actual traits versus states, the data used to test these constructs does not allow
thoroughly describing traits and disentangling state from trait. The reason for
this is that the common psychotherapy data evaluate the patient only at limited
times before treatment (most commonly, only once, pretreatment, for each
measure). Thus, if the construct is characterized by a dynamic trait (e.g., a
stable fluctuation of negative affect), the data are not adequate to characterize
it. In the context of synchrony, this is even more critical because, to the best of
our knowledge, no study to date has examined the individual in multidyad
interactions to extract a trait tendency to synchronize in dyadic interactions
before the start of treatment. It should be stressed that this addition is not to
argue that the trait-like is easy to assess and can be done in a single snapshot.
On the contrary, this is to highlight that to accurately disentangle trait-like and
state-like components, research should strive to obtain multiple time points of
dyadic interactions with multiple others.
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along with within-individual potential deviations from such a trait-
like tendency to get in sync. Whereas the trait-like component refers
to stability in the individual’s tendency to get in sync over time and in
various interactions, the state-like component refers to deviation from
the stable trait-like component in concrete situations. It is argued here
that both trait-like and state-like components must be taken into
account to advance the research on synchrony. In many fields of
science, including psychotherapy research, it has been argued that
failing to disentangle between-individuals differences from within-
individual changes may result in biased, inaccurate findings (Fisher et
al., 2018; Zilcha-Mano, 2021, in press). Our proposal for
personalized synchrony research by disentangling trait-like and
state-like components is consistent withmuch of the literature seeking
to disentangle trait from state characteristics of the individual
(Eysenck, 1983; Steyer et al., 1999), arguing that psychological
measurement does not take place in a situational vacuum, but rather,
most psychological attributes reflect both stable trait (time-invariant)
and more labile state (time-varying) components (Cattell, 1946;
Hertzog & Nesselroade, 1987; Steyer et al., 2015). Our argument is
also consistent with muchmethodological research demonstrating the

importance of disentangling between-individuals and within-
individual effects in many fields of science (Curran & Bauer,
2011; Fisher et al., 2018; Hamaker et al., 2007; Molenaar, 2004;
Wang & Maxwell, 2015).

This article proposes that the trait-like and state-like components of
synchrony are part of an amalgam of components constituting the
observed synchrony level in a given modality and across modalities.
Figure 2 delineates the proposed framework, which is based on the
relatively scant available literature, and is yet to be fully empirically
investigated. The trait-like pretreatment components include the trait-
like characteristics of the patients (e.g., clinical profile, attachment
orientation, interpersonal problems; e.g., Lozza et al., 2018) and of
the therapists (e.g., empathy, main clinical orientation, attachment
orientation, interpersonal problems). They also include the match
between the trait-like characteristics of the two, as evident even before
they have met (e.g., match in attachment orientation; Tyrrell et al.,
1999). The context components refer to factors responsible for
deviations from the trait-like components and include measurement
and processing factors and the state-like component. The measure-
ment and processing factors are technical factors that may cause
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Figure 2
Factors Proposed to Constitute the Observed Synchrony Level

Note. In each oval, several examples are presented, rather than an exhaustive list. Because little research is available on the
unique contribution of each factor and component, the model is not the outcome of systematic investigation but rather a proposed
basis for future research. Such research may result in “moving” some of the elements from the “Measurement and Processing
Factors” to other factors, when greater empirical understanding of their conceptual and clinical meaning is achieved. Different
mixtures of the various factors sampled in different studies are conceptualized as contributing to the wide distribution of findings
across studies. TL = trait-like, SL = state-like.
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variability in the assessment of any observed synchrony level, such as
measurement and analytic parameters of the type identified by
Scheidt et al. (2021): spatial direction, amplitude, sinuosity duration,
event structure, phase, frequency, and content. The state-like
component refers to context-specific deviations from one’s trait-
like characteristics and the dyad’s trait-like characteristics, such as
ruptures in the interpersonal interaction (Eubanks et al., 2018),
corrective experiences (Castonguay & Hill, 2012), transformative
moments (Gonçalves et al., 2012), and more. In the present article,
we focused primarily on the patients’ trait-like and state-like
components.
Accepting the theoretical assumption of the existence of trait-like

tendencies to form synchronized interactions, we need to be able to
determine how they manifest and what is a desirable trait-like
tendency for synchronization. This is uncharted territory because no
clear framework has been proposed for disentangling trait-like and
state-like components of synchrony. Based on a synthesis of the
abundant literature on interpersonal relationships and of the
synchrony literature, with its two underlying assumptions about
synchrony, this article proposes a theory of complementary trait-like
and state-like components of synchrony.

Individual-Specific Trait-Like Synchrony Signature

A fingerprint signature of an individual trait-like ability to
synchronize should be able to show commonalities across interac-
tions, settings, and types of relationship (with father, mother,
romantic partner, best friend, boss, children, weak ties relationship,
etc.). For synchrony to have curative potential, it should be able to
capture core elements of the individual’s maladaptive relational
patterns, which can then be remedied as part of a corrective
experience. Like our genome, such a fingerprint trait-like ability to
synchronize should be able to reveal our adaptive versus maladaptive
abilities and tendencies. To test these theoretical assumptions about
the existence of an individual-specific trait-like ability to synchronize,
it is instrumental to first determine whether we can identify a trait-like
tendency to synchronize with inanimate objects that are not assumed
to bring their own trait-like ability to synchronize. An experimental
setting where it is possible to study trait-like synchrony without the
confounding effects of the trait-like characteristics of an interaction
partner may clarify whether such individual-specific synchrony
signature exists. One such dynamic inanimate stimulus is music. We
can ask whether each of us has an individual-specific signature when
we synchronize tomusic, rather than to other human beings who have
their own synchrony signature.
It is reasonable to expect music-induced movement to be

influenced by the particular qualities of the music, so that context-
specific experimentally induced state-like qualities of synchrony
emerge in response to certain types of musical genres (the state-like
component in Figure 2). But what needs to be established is whether
there is also an individual-specific trait-like signature of synchrony
that obtains when removing the confounding element of synchroni-
zation with another human, leaving only the individual’s ability to
synchronize to music (the individual’s trait-like component in
Figure 2). In a study on dancing, participants were asked to dance
freely to eight genres (Carlson et al., 2020). Using a support vector
machine model, data were classified by music genre and individual
dancer. Against the researchers’ expectations, individual classifica-
tion was more accurate than genre classification. In other words, the

findings may suggest that asking different individuals to dance to
distinct genres of music (Rage Against the Machine vs. Bob Dylan)
reveals more about the differences between the individuals than
about what is common in all of them in response to the same type of
music. Thus, when synchronizing with music, a trait-like signature
fingerprint of the individual emerges. These findings bring
preliminary support to the idea that there is an individual-specific
trait-like signature of synchrony that obtains when removing the
confounding element of synchronization with another human,
leaving only the individual’s ability to synchronize to music.

Similarly, a classic study by Cutting and Kozlowski (Cutting &
Kozlowski, 1977) demonstrated that friends could recognize each
other from their walk based only on point light (or stick figure)
displays of movement, without the need for other distinguishing
features. This finding has since been replicated and expanded
(Bläsing & Sauzet, 2018; Troje et al., 2005; Westhoff & Troje,
2007). For example, Sevdalis and Keller (2009) showed that
individuals were able to recognize their own motion-captured
movements not only of walking but also of clapping to a beat and
dancing, especially in the case of music that they themselves created
as opposed to music they had learned (Bläsing & Sauzet, 2018).

This finding provides some support for the idea that there is a trait-
like individual-specific tendency to get in sync with an inanimate
entity. But, in interpersonal interaction, we need two to tango.
Without the interpersonal context, the evidence reviewed above can
be argued to support a motor rather than a synchrony signature. Our
objective, however, is to determine whether an individual-specific
trait-like signature is present when two individuals, who are both
assumed to have their own trait-like tendency to synchronize,
interact.

To the best of our knowledge, no study to date has tested directly
the existence of a pretreatment trait-like tendency of an individual to
get in sync with different partners across a range of relationship
types, but some studies explored individual differences in people’s
tendencies to get in sync. These studies suggest that individuals with
a prosocial orientation spontaneously coordinated with a confeder-
ate to a greater extent than did those with a pro-self-orientation
(Lumsden et al., 2012). This literature shows the possible existence
of a trait-like signature, but no studies have investigated directly
whether such a signature exists. It is not clear, for example, whether
across partners, the same individual shows a relatively stable trait-
like pattern to synchronize. Focusing on a related though different
phenomenon, a study on mimicry suggests that differences in the
amount of mimicry in interactions were to a great extent explained
by differences between participants in their tendency to mimic
others (24% Salazar Kämpf et al., 2018). Whether this finding
generalizes to synchrony, an unintentional phenomenon that is less
precise an imitation thanmimicry, is yet to be discovered. Moreover,
most of the literature on synchrony has tested a relatively
reductionist linear pattern of synchronization, ranging from low
to high, with the underlying theoretical assumption that higher levels
of synchrony are better. The accumulating mixed results suggest that
such a linear association may be too simplistic to accurately capture
reality. A pattern of constantly “moving in and out” of sync is, thus,
proposed here as a normative mode of interpersonal synchrony. As
specified below, such a pattern is consistent with classical theories
of the potentially conflictual human needs of autonomy and
interdependence (e.g., Blatt, 2008; Bowlby, 1988; Mahler et al.,
1975; Ryan & Deci, 2017), and some recent conceptualization in
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synchrony research (e.g., Mayo & Gordon, 2020; Praszkier &
Nowak, 2023).

State-Like Changes From the Individual-Specific
Trait-Like Synchrony Signature

Studies manipulating synchrony to find universal factors affecting
it share an underlying theoretical assumption that, irrespective of
individual differences between human beings, within-individual
state-like changes in the ability to synchronize can be achieved and
manipulated using an experimental design. To isolate an individual’s
trait-like and state-like components, before addressing the complexity
of synchronization between two individuals, with their own trait-like
and state-like components, it is again instrumental to focus first on the
individual’s synchrony with inanimate entities, such as music. In
addition to a trait-like tendency to get in sync with music, there is also
evidence to suggest that state-like changes occur in individuals’
interaction with music. For example, audio features extracted from
the acoustic signal of music were found to influence the quality of
dancers’movements. Participants were found to modify and increase
their dance movements in response to changes in the volume of the
bass drum (van Dyck et al., 2013). Similarly, the presence of a kick
drum, bass guitar, as well as beat clarity were found to influence the
speed of head movement, hand distance and speed, shoulder wiggle,
and hip wiggle (Burger et al., 2013; Luck et al., 2010). Other research
suggests that rock music was associated with greater head speed
during dance than jazz, whereas techno, Latin, and metal were all
associated with particular movement patterns (Luck et al., 2010).
These findings suggest that state-like changes in synchrony with
music can be induced by changing the genre of the music.
Although the literature on interpersonal synchrony does not

disentangle trait-like tendencies, which are consistent across
interaction partners and time, from state-like tendencies to synchro-
nize, some indirect support for the existence of state-like deviations
from one’s trait-like signature can be derived from studies showing
that it is possible to manipulate individuals’ tendency to get in sync in
the lab. For example, in the lab, the introduction of an arbitrary
difference (e.g., group membership) between the participant and a
study confederate was found to enhance levels of synchrony as a
means to reduce perceived social distance (Miles et al., 2011).
Participants synchronize their body movements more in an affiliative
conversation compared to an argument (Paxton & Dale, 2013). In
contrast, experiencing antipathy toward a research confederate who
was late resulted in less synchronization on a subsequent movement
task (Miles et al., 2010). These and similar studies (e.g., Lord et al.,
2015) suggest that state-like changes in synchrony can be induced in
the lab, but they lumped together trait-like differences between
individuals and state-like changes from such trait-like tendencies.

The “Normative” Mode of the Synchrony System and
Individual Differences in Its Operation

If a trait-like tendency to get in sync exists, it is possible to ask
how such tendencies function, which forms they may take, and how
individual differences may manifest from such a general pattern.
Shedding light on the normative mode of the synchrony system has
the potential to illuminate how synchronization becomes curative.
The normative mode of operation of the synchrony system may
uncover the mechanisms making synchronization curative through

the understanding of what is a healthy trait-like pattern of synchrony
that is associated with better mental and physical health. It may also
reveal what unhealthy patterns of a tendency to synchronize may
look like and whether they can be changed. Discovering which state-
like changes in this trait-like ability to synchronize may be
transformative may provide an answer to one of the oldest questions
in science of how interpersonal interactions become curative ones.

The trait-like ability to synchronize and individual differences in
this ability may form recognizable patterns. It is proposed here that
the normative pattern in which individuals synchronize is one of
“moving in and out” of sync. The general tendency to synchronize
manifests as microprocesses of going in and out of sync,
representing a larger human phenomenon of continually oscillating
between moving closer to other people and away from them. Such a
tendency can be found in some form or another in many
interpersonal theories under different names and operationaliza-
tions. For example, attachment theory argues that people move from
actively seeking proximity to the attachment figure as a safe haven to
letting themselves move away from the attachment figure to explore
the world (Bowlby, 1988; Mikulincer & Shaver, 2007). Other
theories argue that a tension exists between approach and avoidance
tendencies in interpersonal interactions and assume fluctuation
between interpersonal closeness and autonomous functioning.
According to self-determination theory (SDT; Ryan & Deci,
2017), the basic psychological needs of individuals are for
competence, autonomy, and relatedness. Blatt’s two-configurations
model of personality functioning describes an anaclitic tendency
characterized by a focus on interpersonal relatedness versus
introjective tendency, characterized as focusing on self-definitional
needs (Blatt, 2008). Another example comes from Mahler’s
separation-individuation theory of child development, according to
which a few months old child breaks out of an “autistic shell” into the
world with human connections, moving from dependence to
individuation (Mahler et al., 1975). The optimal distinctiveness
theory (Brewer, 1991) also proposes that individuals have two
fundamental and competing needs: the need for inclusion and the
need for differentiation (Leonardelli et al., 2010). Another theoretical
conceptualization, the interpersonal circumplex, describes the tension
between dependence on the other and self-dependence. It aligns
interpersonal characteristics along a vertical axis of status, domi-
nance, power, ambitiousness, assertiveness, or control and a
horizontal axis of agreeableness, compassion, nurturing, solidarity,
friendliness, warmth, affiliation, or love (Bakan, 1966). The vertical
and horizontal axes capture the broad constructs of agency versus
communion (Wright et al., 2009). Recently, the potential merits of
going in and out of proximity to the interaction partner have also been
suggested as opportunities for improving synchronization (Mayo &
Gordon, 2020; Praszkier & Nowak, 2023).

Across theoretical conceptualizations, a healthy solution of this
tension occurs when one learns that autonomy is compatible with
reliance on others. Feeling protected and part of a unit that is greater
than the self, individuals can also devote attention and effort to their
own growth-promoting activities. These theories converge in the
importance they ascribe to approach versus avoidance tendencies
but differ in the time frame of focus (e.g., Mahler speaks about child
development). Similarly, the few recent articles that discuss such a
pattern focusing on synchrony referred either to the entire treatment
(Praszkier & Nowak, 2023) or to moment-to-moment fluctuations
(Mayo & Gordon, 2020). The literature also differs in whether they
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describe between-individuals tendencies (e.g., some individuals
show stronger tendencies for communion whereas others show
stronger tendencies for agency) or within-individual processes (e.g.,
changes within an individual in the process of early development,
therapeutic changes, etc.). This article proposes that the processes of
going in and out of sync are the basis of trait-like individual
differences between people, but also exist as microphenomena
occurring within the individual from one moment to the next of any
interpersonal interaction. It is argued here that the dynamic
movement between going in and out of sync may represent a
healthy pattern of getting in sync with another individual.

A Normative Trait-Like Pattern of Going in and
Out of Sync

According to the proposed theory, the process of successfully
going “in and out of sync” makes possible a high degree of friendly
behavior combined with a healthy sense of autonomy. This helps
meet both the interdependence and dependence needs of the
individual, maximizing both interpersonal and intrapersonal
rewards. Thus, two opposite forces (engagement with self and
engagement with another) are driving the constant dynamic of going
in and out of sync. The synchronization aim is to achieve a balance
between social and inward attunement, between engaging with
others and disengagement from them to better engage with one’s
own will. Going out of sync is also important for achieving stability
and not being constantly and drastically affected by other human
beings one interacts with. Such stability is needed for healthy
homeostasis. A stable dynamic of going in and out of sync is
important not only for the individual to be able to be on the same
page with another person but also to regulate oneself while
disengaging from another person.
Individuals are unexpected entities who engage in ambiguous

interactions. Getting into sync with another individual requires
continually updating and correcting the synchrony pattern based on
feedback from the other individual. When synchronizing with
another individual, say, in conversation, the listener must be able to
anticipate when the speaker is going to speak and when the speaker
is going to stop and wait for a response. It is a self-adjusting
apparatus in which one party to the conversation communicates with
the other party without cutting into the other’s turn in a smooth and
seamless encounter. At any moment of the interaction, the same
process appears in all modalities and, at the same time, as crosstalk
across modalities (Figure 1). It is proposed to be a tightly woven
synchronous web in which the warp is falling in and out of sync in
the various modalities and the weft is the crosstalk between
modalities. Therefore, it is not easy to accomplish a smooth
synchrony. In psychotherapy, it has been demonstrated that almost
100% of sessions include processes of rupture and repair (Muran,
2019). For some individuals and in some instances, these are
microprocesses, occurring without awareness, but for others, they
are major occurrences, manifested as major ruptures in the
interaction. Therapeutic interactions may require increased activity
and tighter crosstalk between relevant systems. In a sense, in any
interpersonal interaction, one may need to pay close attention to the
other individual to be able to get in sync, and then update the
individual-specific synchrony system to make the necessary
corrections when synchrony is disrupted.

The proposed theory of interpersonal synchronization explains
the curative effects of both going in and going out of sync. The
underlying theoretical assumption is that in the microprocesses of
interacting with another individual both have merit and are
rewarding. Falling in sync produces a close and intimate
interpersonal encounter. Falling out of sync initiates two important
processes: (a) catching up with the other person, that is, distancing
oneself from the process of synchronization to gain feedback for the
system on how successful previous attempts to fall into sync were
and whether the system needs updating; and (b) catching-up with the
self, that is, investing energy in the self to support self-regulation,
agency, and autonomy.

Falling in Sync to Achieve Self-Other Coupling

Dyadic regulation, defined as processes in which one partner
regulates the other’s responses (Overall & Simpson, 2015), is a key
mechanism for regulating emotions from early in life onward.
Individuals in close relationships are many times attuned to their
partner’s emotions, leading to synchronization of emotional
responses between partners in interpersonal relationships, also
known as “co-regulation” (Butler & Randall, 2013). When the
parent, romantic partner, close friend, or therapist helps regulate
their emotions, the child, partner, friend, or patient feel more
regulated and gradually also start to regulate themselves. Such
interpersonal interactions are critical for the individual’s mental and
physical health. By contrast, loneliness, the subjective experience of
social isolation, is associated with increased risk for a range of health
morbidities and mortality (Holt-Lunstad et al., 2015). Coordinated
interactions with significant others promote homeostasis, health, and
well-being throughout life. People seek to be in sync with others
because it is a rewarding experience. Interpersonal synchrony has
been associated with activity in reward-processing regions of the
brain such as the ventral striatum (Kokal et al., 2011).

Meta-analyses indicate that compared to nonsynchronous
conditions, synchronous movements and vocalizations increase
prosocial behaviors, enhance perceived social bonding, improve
social cognition, and increase positive affect (Mogan et al., 2017).
Recent research further hints at a neural mechanism underlying the
ability of the brain to construe familiar others as if they were
extensions of the self (Beckes et al., 2013). Such merging may
increase the odds that resources available to the other will be
available, when needed, to the self (Gross & Proffitt, 2013).

Synchrony is conceptualized to function as a social glue (Lakin et
al., 2003), strengthening the relation between persons (Koole &
Tschacher, 2016; Miles et al., 2009; F. Ramseyer & Tschacher, 2011;
Vacharkulksemsuk& Fredrickson, 2012) and facilitating harmonious
interactions (Marsh et al., 2009; Miles et al., 2009; Tarr et al., 2018),
empathy, and prosocial behavior (Koehne et al., 2016; Mogan et al.,
2017; Valdesolo & DeSteno, 2011; Vicaria & Dickens, 2016)
between people. The bonding effect of interpersonal synchrony
receives support from studies suggesting that synchronization
between strangers can have effects on subsequent measures of
social bonding (Hove & Risen, 2009; Launay et al., 2016; Valdesolo
& DeSteno, 2011; Wiltermuth & Heath, 2009). This has been
demonstrated in several experimental studies in which participants
tap synchronously with an experimenter (Hove & Risen, 2009;
Valdesolo & DeSteno, 2011) walk in time with others (Wiltermuth &
Heath, 2009), or dance together (Reddish et al., 2013), even when
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they have no visual access to one another but are synchronizing only
with the sounds of another person (Kokal et al., 2011; Launay, 2015).
Individuals synchronize more readily with those with whom

they seek to develop positive relationships (Miles et al., 2011).
Social-psychological experiments have shown that making people
move in synchrony promotes social bonding, cooperation, and
helping (Mogan et al., 2017; Vicaria & Dickens, 2016; Wiltermuth
& Heath, 2009), and increases liking, compassion, rapport (Hove &
Risen, 2009; Vacharkulksemsuk & Fredrickson, 2012; Valdesolo &
DeSteno, 2011), and sensitivity in responding to interaction partners
(Valdesolo & DeSteno, 2011). Emotional facial synchrony was
similarly associated with more positive feelings toward the other
(Kühn et al., 2011). A higher level of affiliation was found when
participants were moving in synchrony (Hove & Risen, 2009;
Valdesolo et al., 2010; Wiltermuth & Heath, 2009).

Falling Out of Sync to Catch up With the Other Individual

This article argues that falling out of sync is as healthy a social
tendency as falling in sync. To be continuously on the same page
with another unpredictable and dynamic human being, one needs
constant feedback about the other person, how far away that person
is from oneself, and in which direction. Following the neurocom-
putational accounts of predictive coding (Millidge et al., 2021;
Spratling, 2017), as implemented also for understanding synchrony
(Shamay-Tsoory et al., 2019), to maintain optimal synchrony, one
needs to compare and match one’s own action representation with
the internal representation of another person’s action.
Being in sync with another individual involves a rapid,

nonconscious, automatic dynamic process of inferring the other’s
intentions, then mobilizing resources for closely synchronizing with
the other. In contrast to mimicry, to synchronize actions with
another person, one cannot simply react to that person’s actions but
must predict (subconsciously) what the other will do, then plan to act
accordingly (Sebanz et al., 2006). Thus, the synchrony system
constantly produces top-down predictions about the future. These
top-down predictions are then constantly compared to information
collected about the self and the other, in a bottom-up flow of
information from the environment. The need to fall out of sync is the
result of a failure in the ability to predict the other individual’s
actions, responses, and reactions. When the incoming information
collected through bottom-up inputs is different from the top-down
prediction, this constitutes a prediction error (Millidge et al., 2021;
Shamay-Tsoory et al., 2019). To reduce prediction error, re-calibrate
the system, and update the top-down predictions, dynamics of
interacting feedback loops are activated (Wiener, 2019), facilitating
a process of seeking new information about the other by falling out
of sync. The prediction error indicates how much and when it is
necessary to fall out of sync. The synchrony system assesses
automatically, without awareness, the progress the self is making in
achieving a synchronized interaction, and if necessary, corrects the
responses of the self to produce the most effective response
sequence. This model suggests that going in and out of sync enables
better synchrony than just staying in sync for the whole duration of
the interaction. As the individuals become more accustomed to one
another, prediction errors are expected to decline and there will be
less need to get out of sync in order to get in sync (Millidge et al.,
2021; Shamay-Tsoory et al., 2019).

Such dynamic feedback loops require theory of mind (ToM)
abilities, or as articulated by Fonagy et al. (1991), self-reflective or
mentalizing capacity, the ability to notice, think about, and accurately
understand mental states (e.g., desires, feelings, beliefs, intentions) of
the self and of the other. Similarly to other behavior systems, this
goal-directed and goal-corrected adjustment requires several cogni-
tive operations: (a) monitoring and appraising changes in one’s
internal state (e.g., affect, physiological condition); (b) monitoring
and appraising the other individual’s behavior and responses; and (c)
estimating the gap between (a) and (b), and appraising the utility of
the chosen behaviors in a given context, so that an optimal trade-off
between one’s own needs (see below) and the need to be in a
synchronized relationship with the other is achieved. These cognitive
mechanisms are present in every cybernetic, control system model of
self-regulation (e.g., Carver & Scheier, 2012). The evolutionary
system of synchrony continually produces top-down predictions that
are constantly updated when conditions warrant revisions.

The importance of the evolving interaction between two individuals
for updating and correcting the prediction errors has been
demonstrated by studies in which individuals had to communicate
in a new “language” (set of symbols; Galantucci & Garrod, 2011).
Pairs of strangers were instructed to play cooperative games through
interconnected computers. The games required players to communi-
cate, but they could not see, hear, or touch each other. They could
communicate only through a set of visual signals they had to use to
produce a new “language.” Findings suggest that when there was
direct interaction between players, the new language quickly emerged
(Fay et al., 2008; Galantucci & Garrod, 2011; Garrod et al., 2007;
Healey et al., 2007), but not when isolated individuals had to playwith
an offline partner (Garrod et al., 2007). Thus, the findings may stress
the need for bottom-up flow of information from the environment to
update the top-down predictions.

Falling Out of Sync to Catch up With the Self

Falling out of sync is important not only for catching up with the
other individual with whom one interacts but also with oneself. An
individual needs to disengage from the other to be able to self-
regulate. Empirical research suggests that interpersonal synchrony
decreases a person’s ability to self-regulate affect. A recent study
suggests that interpersonal synchrony predicted an increase in
positive affect and simultaneously a weakening in self-regulation of
affect. Intrapersonal synchrony, however, tended to oppose these
effects (Galbusera et al., 2019). It has been shown that synchrony
makes people feel more dependent on others (Hove & Risen, 2009),
and higher interpersonal synchrony during a task predicted greater
difficulties in self-regulation of affect (Galbusera et al., 2019).

In dyadic regulation, clear boundaries between internal and
external regulation become blurred (E. E. Cohen et al., 2010). It has
been suggested that synchronization is functionally important for
affiliation, bonding, and group cohesion because it merges
representations of self and others (E. E. Cohen et al., 2010; Hove
& Risen, 2009; Konvalinka et al., 2011; Miles et al., 2011;
Wiltermuth & Heath, 2009). Synchronous activity may create a
perception of the self and the synchronous other as being merged,
both at the physical and conceptual levels (Mazzurega et al., 2011;
Paladino et al., 2010). Support for merging of self-other
representations at the neural level during synchronized action
comes from a joint speaking study by Jasmin et al. (2016), which
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showed that when people engaged in synchronized live speech with
another person (as in chanting and prayer), the suppression of their
auditory cortices, a marker of self-produced speech, diminished.
This suggests that they processed self-produced speech as if it were
produced by another, merging self-other representations. On one
hand, the blurring of the borders between self and other may be the
mechanism underlying the ability to form empathy toward another
person and achieve a deep understanding of the other individual’s
feelings, thoughts, and perceptions of reality. On the other hand, it
may be a light form of depersonalization of the individual. To retain
clear boundaries, microprocesses of going out of sync may be
needed to move from overlapping representations of self and others
to autonomy of the self. In psychotherapy, after a strong alliance has
formed, therapists may move out of sync when interacting with
nonassertive overly reliant patients as a therapeutic act (Leibovich et
al., 2018; Symington, 1983).

Individual Differences in Trait-Like
Synchrony Signatures

It still remains to be determined whether synchrony is a
behavioral system in itself (Bowlby, 1982) or a primary strategy of
other behavioral systems, such as affiliation (feeling a sense of
togetherness or communion) or attachment (feeling safe and secure),
it is proposed here that like other behavioral systems, synchrony has
both universal aspects of the species and individual ones. It is
proposed here that all human beings are born with the need and
capacity to constantly go in and out of sync with others, and that
there are individual differences between people in its operation,
making out the individual-specific trait-like signature. These
individual differences are generated by different modes of activation
of the synchrony system (Figure 3). It is proposed here that similarly
to other behavioral systems (Mikulincer & Shaver, 2007), some
individuals show the normative pattern of falling in and out of sync,
whereas others show hyperactivation or deactivation of the synchrony
system. Hyperactivation may originate from an exaggerated need to
merge with another person, and it maymanifest in the hyperactivation
of the falling in sync tendency at the expense of the tendency to fall
out of sync. Although (nonconsciously) seeking to constantly be in
sync, not going out of sync may be an obstacle in creating a
synchronized interaction. Such obstacles may result in moving from
pseudosync (constant hyperactivation of the system) to failing to get
in sync. Such failuresmay result in interpersonal ruptures that become
explicit to human consciousness and impair interpersonal interac-
tions. Deactivation of the system may originate from an exaggerated
need for agency, aiming at autonomous growth, manifest in activation
of the falling out of sync tendency at the expense of the tendency to
fall in sync. Deactivation amounts to the inhibition or downregulation
of the synchrony system by going out of sync, with the motivation of
retaining one’s individuality because of the discomfort caused by
intimacy and interdependence or because of distrust in others’
goodwill, thus perceiving self-other merge as dangerous. At both
extremes (hyperactivation and deactivation) the synchrony loses its
homeostasis through the exaggerated activation of excitatory and
inhibitory feedback loops.
As in the case of other evolution-based behavioral systems, such

individual differences may be explained by a complex amalgam of
genetic, developmental, personality, and interpersonal factors
that interact to form the individual’s trait-like tendencies. The

temperament that characterizes the individual early in life, together
with attachment relationships with significant others, may shape a
mode of operation of the system that is consolidated into an
individual-specific trait-like tendency to get in sync with another
human being. Individuals may then assimilate their trait-like
patterns into any interaction with another individual, whether a close
other or a stranger. These patterns can change over the life course,
especially as the result of transformative state-like deviations that
gradually may become a new, more adaptive trait-like signature.
Such deviations may occur in corrective therapeutic relationships
with the therapist or in any other curative interaction with another
human being or even a pet animal (Zilcha-Mano et al., 2011). Such
transformative interactions, in which individuals are stepping out of
their maladaptive modes of the synchrony system into an adaptive
mode of falling in and out of sync, are those that we propose here for
making interpersonal relationships curative. These theoretical
premises should be tested directly, given that the available literature,
for example, on the association between attachment and synchrony,
is based mainly on data in which trait-like and state-like components
were not fully disentangled (e.g., F. Ramseyer & Tschacher, 2011;
Schoenherr et al., 2021).

State-Like Deviations From One’s Trait-Like
Synchrony Tendencies: Transforming
Interactions Into Curative Ones

If individuals are characterized by trait-like tendencies to
synchronize, and if such trait-like tendencies are associated with the
individual’s physical and mental health, the question arises whether
those patterns are amenable to change. That is, an important question
about the state-like component of synchrony is whether an interaction
with another person can be meaningfully different from the trait-like
pattern of the individual, and if so, whether it can have a transformative
effect on one’s mental and physical health, and possibly be generalized
to other relationships, creating a newmore adaptive trait-like signature.

Based on the literature on basic science reviewed above, it is
suggested here that state-like changes in the individual’s synchroniza-
tion tendencies exist. It is possible to induce state-like changes that can
be assumed to deviate from one’s trait-like tendencies. No study to date
examined directly whether deviations from a trait-like tendency are
possible because no study to date used the conceptualization suggested
here. But universal effects have been found in laboratory manipula-
tions, which indirectly suggests that the individuals participating in
such manipulations changed their trait-like tendencies, even if
momentarily. Several studies in psychotherapy research have
disentangled the dyad’s trait-like and state-like components (e.g., K.
Cohen et al., 2021; Prinz et al., 2021). Although they have not
estimated a trait-like tendency of the patient as manifest across dyads
and over time before the start of treatment, they disentangled the trait-
like tendency of the dyad from state-like changes over time within the
same dyad. These studies yielded promising results, suggesting theory-
based differences between the trait-like and the state-like components.

This article further suggests that new trait-like patterns of falling
into sync can be updated in the course of life and be affected by a
range of transformative factors, such as current curative interactions
with a partner in a relationship or a therapeutic relationship with a
therapist. According to attachment theory, understanding children’s
responses to separations from caregivers hinged on understanding the
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nature of the bond that ties the child to that figure (Bowlby, 1980).We
argue that to understand how an interaction transforms into a curative
one, we need to observe the moment-to-moment fluctuations in
synchrony during the times when the interaction is therapeutic and
compare them with the trait-like synchrony signature of the
individual. The therapeutic alliance provides an encapsulated healing
relationship ideally suited for studying this phenomenon.

Conclusions and Future Directions

Studies on synchrony across disciplines are many and diverse. The
proposed model builds on accumulated findings and assumptions
that serve as hypotheses for future research. As they accumulate,
empirical findings testing the proposed theory will increase its depth
and coherence. Several pathways for future research are speci-
fied below.

From Two to Many

The proposed theoretical model focuses on dyads because curative
interactions often occur between two individuals. But the model may
be extended to group settings at the cost of added complexity.
Individuals have their trait-like tendencies and their state-like
manifestations of this tendency in different interactions. For each
individual, it is possible to identify these state-like deviations from the
trait-like signature in interactions with each individual in the group
but also with different combinations of several individuals together.

Thus, the number of possibilities is large and not easy to estimate
because the network of potential state-like interactions may differ
from one individual to the next. As the methodological capabilities to
model such group complexity mature, future research in this area
becomes increasingly promising.

Identifying an Individual’s Trait-Like Signature

Identifying Trait-Like Signatures

Future studies should explore and characterize individual-specific
trait-like signatures. Testing the same individual in several types of
interactions and relationships (e.g., romantic partner, best friend,
manager, child or parent, friendly stranger, unfriendly stranger) and
in different settings (e.g., face-to-face treatment vs. telepsychother-
apy) can crystalize individual-specific signatures using methods like
round robin (Kenny, 1994, 2019). Although in traditional
psychotherapy settings, most patients are treated by a single
therapist, other unique settings exist (Kivlighan et al., 2022).
Moreover, even in traditional settings, patients tend to interact with
multiple professionals who engage therapeutically with them:
diagnosticians, therapists, evaluators, case managers, and others,
and the different interactions can serve to crystalize the patients’
trait-like tendencies (Moggia et al., 2023). In addition to actual
interactions, virtual reality can also be used to investigate individual-
specific trait-like signatures without the confounding effects of the
trait-like signature of the other partner in the interaction
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Figure 3
The Normative Operation of the Synchrony System as Well as Individual Differences
in Its Activation

Note. On the upper panel, a normative operation is delineated, which is characterized by both
going in and going out of sync. In the middle and bottom panels, the two main types of deviations
from the normative pattern are delineated: hyperactivation and deactivation of the system. Each
individual’s trait-like tendency can be characterized as resembling amore normative operation, or
one of the two other types: hyperactivation and deactivation. For the sake of simplicity, only one
individual in the dyad, and that individual’s trait-like and state-like tendencies are described. In
real life, individuals bring their trait-like tendencies and the specific state-like deviations from this
tendency, to any situation.
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(Draschkow, 2022). Technological advances provide access to
virtual partners who can use vision and prosodic analysis to
implement active listening behaviors such as smiling, head nods,
and postural mimicry (DeVault et al., 2014; Gratch et al., 2007), and
use verbal and nonverbal skills such as expressions of empathy,
social dialogue, and reciprocal self-disclosure (Bickmore et al.,
2005). Basic science experiments can also be instrumental in
characterizing the individual-specific signature. For example,
building on the classical work by Cutting and Kozlowski (1977)
and their followers (Bläsing & Sauzet, 2018; Sevdalis & Keller,
2009), it is possible to examine whether individuals can recognize
their friend based on the friend’s point light or stick figure,
interacting with the friend’s significant others versus strangers.
Studies characterizing individual-specific trait-like signatures
should not be restricted to one modality because signatures may
manifest in various modalities or in a complex intermodality
manner. In the case of complex intermodality interactions, including
other modality sources together in a multimodal approach may
reveal important intermodality relationships that cannot be detected
using data derived from a single modality.

Where Does the Trait-Like Signature Come From?

Future studies should explore the factors determining the
individual’s trait-like signature. In addition to such personal
characteristics as temperament, personality (e.g., antisocial tenden-
cies), attachment orientation, and gender, intergenerational factors
and the sociocultural context in which the individual was raised and
lives are expected to affect the trait-like signature. It is possible to
speculate that the tendency to go in and out of sync depends on
cultural expectations and norms, especially tendencies toward
individualism versus collectivism. Another open question is whether
neurodevelopmental disorders have a shared prototype trait-like
signature. For example, in autism spectrum disorder (ASD), given a
documented impairment in theory of mind (Andreou & Skrimpa,
2020), a potential impairment in the synchrony system may involve
difficulties in evaluating where the self and the other are to produce
predictions about the manners in which the gap between them can be
minimized. Earlier findings support such speculation, suggesting that
individuals with ASD show less anticipation of other persons’
kinematics in motor planning.With increasing severity of ASD traits,
participants modulated grip movements less in adaptation to a
partner’s movements, but performed well in a nonsocial replication
task, indicating deficits only in the social domain (Curioni et al.,
2017). Findings also suggest atypical movement patterns, including
reduced coordination and greater variability in motor production in
individuals with ASD (Bloch et al., 2019). Identifying commonalities
across distinct contexts, such as when interacting with a nonhuman
avatar, a human avatar, and an actual human being, can help distill an
accurate characterization of the unique trait-like impairment in the
synchrony system of individuals with different levels of ASD, which
can serve then as potential targets for interventions aimed at
facilitating curative interactions.

Testing the Theorized Individual Differences in
Trait-Like Signatures

Individual differences in the operation of the synchrony system
open intriguing pathways for future research testing of the proposed

theory. For example, it can be expected that tendencies for clinging
and over-dependence characterizing the hyperactivation type of
operation of the synchrony system will manifest as greater mimicry,
following the partner, rather than mutual interdependence, which
generally characterizes synchronized interactions. This empirical
question can be tested by exploring the temporal precedence of
leading versus following in interpersonal interactions, that is, testing
the direction of imitation: Who is leading the interaction and who is
the follower, operationalized as a synchronous behavior with a time
delay (time lag; Altmann et al., 2022)? Future studies may also
investigate whether going in and out of synch are two opposite
forces or two extreme points of the same dimension.

Inducing State-Like Deviations From the Individual
Trait-Like Signature

Identifying Factors Affecting the State-Like Deviations
From the Trait-Like Signature

Several factors are expected to affect state-like changes: (a) The
characteristics of the relationships. For example, if one mechanism
underlying the need to go out of sync is to minimize prediction error,
then less need to go out of sync is expected with greater familiarity
(e.g., stranger vs. close friend). (b) The characteristics of the situation.
For example, in a situation that increases autonomy over
companionship (e.g., a competition), greater move out of sync can
be expected than in situations that increase companionship over
autonomy (e.g., a distress situation that activates help-seeking). When
autonomy is triggered for one partner of the dyad, even going in sync
may include more leading than following, as can be modeled using
Granger causality models of temporal precedence. Special types of
asymmetric relationships may induce unique patterns of synchrony
(e.g., Wallot et al., 2016). Therapeutic relationships in which the
interaction is asymmetric and therapists may choose to act in an
unsynchronized manner to induce specific state-like changes are of
this type. For example, when a patient becomes upset during
psychotherapy, it is often not helpful if the therapist becomes similarly
upset, and it is more beneficial if the therapist finds complementary
ways of responding to the patient so that they both regain their
homeostatic balance. This example demonstrates that it is important to
take into account not only the patient’s trait-like characteristics but
also the characteristics of the situation in evaluating whether
increasing or decreasing the level of synchrony may be adaptive.
For example, increasing state-like synchrony with maladaptive over-
arousal in a patient suffering from a panic attack during the session
may not be adaptive even if the patient has a trait-like tendency to
deactivate the synchrony system. In these circumstances, the therapist
may choose to regulate these affective states and not only synchronize
with them. That is, the therapist may start by meeting the patients
where they are in the affective state (facilitating feelings of being
recognized and understood), and synchronize with the patients, then
help them regulate such maladaptive affective states. Developmental
research provides evidence of the ability of one individual in the dyad
(mother) to directly influence the level of synchrony between both of
them (the child and the mother; Van Puyvelde et al., 2015). (c) The
characteristics of the partner. Interpersonal synchrony includes, by
definition, at least two individuals, and the characteristics of the
partner may affect the state-like deviations from one’s trait-like
signature. Among others, such characteristics may include
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attractiveness (Karremans & Verwijmeren, 2008) and status (Ashton-
James & Levordashka, 2013).

Establishing Causal Associations

The proposed theory argues for causal effects, where an increase
in synchrony leads to more therapeutic and curative outcomes.
Causality can be established by manipulating the level of synchrony,
for example, by providing training to therapists on how to change the
level of synchrony (e.g., Behrends et al., 2012) or through the use of
feedback. Such manipulation can enable testing whether experimen-
tally induced increased state-like synchrony results in an increased
therapeutic effect. It can be accomplished by providingmultimodality
feedback to human dyads or through human–virtual avatar
interactions. In therapeutic interactions, the therapist and patient
may use such multimodality feedback to track momentary shifts in
their synchrony for a more normative activation of the synchrony
system, label them (the therapist may say to a patient who generally
tends to show deactivation: “you’re letting yourself fall into sync with
me now much more than you generally do”), identify what enabled
such shifts (“let’s try to explore what enabled you to do this”), and
facilitate more such changes (“are there things we can do to make it
easier for you to bring about such changes in the future?”).
Momentary in-session shifts in synchrony toward a less normative
activation can also be identified and carefully explored. For example,
a therapist may say to a patient who generally shows hyperactivation:
“I see that today you’re less inclined to let yourself go out of sync in
our interaction. I wonder whether there’s something I said or done
today or at our previous session that contributed to it.”

Inducing Changes Through Hormonal Augmentation

Findings suggest that oxytocin is released through the regulation
of interpersonal synchrony (Feldman & Bakermans-Kranenburg,
2017) and that intranasal administration of oxytocin results in
increased synchrony and social coordination. For example, intranasal
administration of oxytocin was found to improve coordinated
drawing (Arueti et al., 2013), rhythmical counting, and interbrain
coupling of α-band oscillations during a coordination task (Mu et al.,
2016). Given evidence suggesting that oxytocin may have both
benevolent and malevolent interpersonal effects (Shamay-Tsoory &
Abu-Akel, 2016), future studies should examine in which contexts
state-like changes induced by intranasal administration of oxytocin
promote the normative operation of the synchrony system.

Toward Individual-Specific Pathways to Curative
Relationships: Testing the Trait-Like × State-Like
Synchrony Interaction

From a precision medicine perspective, it is instrumental to ask
who are the individuals who may benefit most from state-like
improvement in synchrony to achieve better physical and mental
health, and which forms such state-like improvement should take. It
can be speculated that the synchrony system should be the target of
interventions for those who are not showing a normative activation
of the system. It can be further speculated that individuals
characterized by hyperactivation of the synchrony system may
benefit from normalization of the system by reducing its activation.
By contrast, individuals characterized by deactivation of the

synchrony system may benefit from normalization of the system
by increasing its activation. In other words, the trait-like signature of
the individual may determine the type of state-like changes that are
required to normalize the system and improve physical and mental
health. When state-like changes “correct” the maladaptive trait-like
signature, the interpersonal interaction is expected to become a
corrective experience and can be defined as curative. Such
theoretical speculations are consistent with previous research
suggesting that individuals with greater trait-like interpersonal
deficits are the ones to benefit most from state-like improvements in
the therapeutic alliance (for a review see Zilcha-Mano & Fisher,
2022). Further support comes from findings suggesting that
individuals with hyperactivation of the amygdala are the ones
who benefit most from reduction in the level of amygdala activation.
Similarly, whereas individuals with hyperactivation of the reward
system benefited most from reduction in its activation, those with
deactivation of the reward system benefited most from increases in
its level of activation (Zilcha-Mano et al., 2022).

Based on the conceptual model proposed here, a clear mechanism
can be suggested underlying the generalization of the corrective
experiences beyond the relationship in which they occurred. When
the corrective experience becomes part of the individual’s trait-like
signature by changing the top-down predictions of the system, the
corrective experience has a curative effect in one’s life even outside
the concrete interaction at hand. The underlying theoretical
assumption is that changing the individual’s top-down predictions
in interpersonal interactions into more beneficial ones results in
changes in one’s perceptions and interpretations of interpersonal
situations. In psychotherapy, the alliance between patient and
therapist becomes curative when it changes the top-down predictions
of the synchrony system. Such a correction of interpersonal
expectations is a common mechanism of change underlying many
theoretical orientations to psychotherapy, from cognitive therapy
(correcting distorted interpersonal schemas) to psychodynamic
treatment (correcting transference distortions).

Placing the Synchrony System in Context

The present article focused mainly on the synchrony system.
Future investigations should explore interrelationships between the
proposed synchrony system and other systems, including other
behavioral evolution-based ones, such as attachment, caregiving, and
exploration systems (Bowlby, 1982; Feldman, 2012; Mikulincer &
Shaver, 2007). For example, future research can explore how the
development of attachment to the primary caregiving figures affects
the development of the trait-like synchrony signature and is affected
by it. It is also important to explore the interdependence between the
synchrony system and mimicry, and its potentially beneficial effects
(Vicaria &Dickens, 2016). Future studies should also explore the role
of synchrony as part of a dynamic network of interrelated
mechanisms (e.g., changes in maladaptive cognitions, insight, affect
experiencing, etc.) that interact to bring about therapeutic change.
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