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Background: Research on interpersonal synchrony has mostly focused on a single
modality, and hence little is known about the connections between different types of
social attunement. In this study, the relationship between sympathetic nervous system
synchrony, movement synchrony, and the amount of speech were studied in couple
therapy.

Methods: Data comprised 12 couple therapy cases (24 clients and 10 therapists
working in pairs as co-therapists). Synchrony in electrodermal activity, head and body
movement, and the amount of speech and simultaneous speech during the sessions
were analyzed in 12 sessions at the start of couple therapy (all 72 dyads) and eight
sessions at the end of therapy (48 dyads). Synchrony was calculated from cross-
correlations using time lags and compared to segment-shuffled pseudo synchrony.
The associations between the synchrony modalities and speech were analyzed using
complex modeling (Mplus).

Findings: Couple therapy participants’ synchrony mostly occurred in-phase (positive
synchrony). Anti-phase (negative) synchrony was more common in movement than
in sympathetic nervous system activity. Synchrony in sympathetic nervous system
activity only correlated with movement synchrony between the client-therapist dyads
(r = 0.66 body synchrony, r = 0.59 head synchrony). Movement synchrony and the
amount of speech correlated negatively between spouses (r = —0.62 body synchrony,
r = —0.47 head synchrony) and co-therapists (- = —0.39 body synchrony, r = —0.28
head synchrony), meaning that the more time the dyad members talked during the
session, the less bodily synchrony they exhibited.

Conclusion: The different roles and relationships in couple therapy were associated
with the extent to which synchrony modalities were linked with each other. In the
relationship between clients and therapists, synchrony in arousal levels and movement
“walked hand in hand”, whereas in the other relationships (spouse or colleague) they
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were not linked. Generally, more talk time by the therapy participants was associated
with anti-phase movement synchrony. If, as suggested, emotions prepare us for motor
action, an important finding of this study is that sympathetic nervous system activity can
also synchronize with that of others independently of motor action.

Keywords: synchrony, couple therapy, electrodermal activity (EDA), MEA, speech, sympathetic nervous system,
skin conductance, movement synchrony

INTRODUCTION

Interpersonal synchrony in psychotherapy manifests in several
modalities and seems to be important in shaping the client-
therapist relationship and therapy outcome (Mende and Schmidt,
2021). However, a fundamental question remains: what is
the association between the different synchrony modalities
(Wiltshire et al., 2020)? We attempted to answer this question
by studying the association between sympathetic nervous system
synchrony, movement synchrony, and speech in couple therapy.
Synchrony can be defined as individuals’ temporal coordination
in social interactions. However, different but similar terms,
such as mimicry, resonance, concordance, linkage, coupling, and
attunement are used in different research fields (Delaherche et al.,
2012; Palumbo et al., 2017). We have an automatic tendency to
mimic others’ facial expressions, prosody, postures, movements,
and behaviors, especially if we like someone and want to affiliate
with them (van Baaren et al., 2004; Hatfield et al., 2009). Non-
verbal synchrony can manifest in various modalities and levels,
for example in body movement, autonomic nervous system
(ANS) activity, brain activity (“hyperscanning”; Montague et al.,
2002), or hormonal activity (“endocrine fit”; Feldman, 2017).

Synchrony is often beneficial in social situations, as it fosters
prosocial behavior (Cirelli et al, 2014; Rennung and Goritz,
2016) and increases rapport in relationships (Hove and Risen,
2009; Miles et al., 2009; Lakens and Stel, 2011), although high
synchrony is not automatically beneficial in all situations (Butler,
2015; Tourunen et al., 2020). In studies comparing experimental
and control conditions, synchrony has been found to have a
medium-sized positive effect on prosocial behavior, a small-
to medium-sized positive effect on social bonding and social
cognition, and a small-sized positive effect on positive affect
(Mogan et al., 2017). In clinical psychology and psychotherapy, a
better understanding of the functions of synchrony could lower
drop-out rates, improve therapeutic interventions and reduce
healthcare costs (Mende and Schmidt, 2021).

A good therapeutic alliance is considered one of the best
predictors of outcome in individual psychotherapy (Orlinsky
et al., 2004). It has been suggested that synchrony is related to
this alliance by enabling access to another’s internal states via
inter-brain coupling, which over time may improve emotional
regulation and relate the therapy outcome (Koole and Tschacher,
2016). Most of the variance in therapy outcomes remains
unexplained, and many researchers have suggested that the
focus should be on how the mutual regulation between clients
and therapists influences the change process (Safran and
Muran, 2006). Traditional conceptualizations of the alliance
may have overemphasized conscious rational collaboration while

underestimating the importance of non-conscious factors, such
as non-verbal synchrony. Relatedly, embodied cognition arose as
a movement in cognitive science to accord the body a central role
in shaping the mind (Wilson, 2002).

So far, studies have mainly focused on a single modality
of synchrony without attending to the possible connections
between different aspects of attunement. For example, movement
can often be voluntarily controlled, whereas ANS activity is
involuntary and reactions to internal and external events are
highly automatic. The question then arises, does movement
synchrony in therapy “tell the same story” as ANS synchrony?
To our knowledge, this has not been studied in the context
of therapeutic interactions, while the few experimental studies
that exist have yielded conflicting results, suggesting that ANS
synchrony and movement synchrony may be independent
processes (Codrons et al., 2014; Noy et al., 2015) or that they may
be connected in a bi-directional way (Zhang et al., 2016). Mayo
and Gordon (2020) propose a flexible, adjusting model of two
interpersonal tendencies: one toward synchronization and the
other toward segregation, which act simultaneously and depend
on the social context.

It is important to note that studies on synchrony have been
conducted in very different research settings. In some settings,
individuals have not been fully interacting; instead, e.g., one
might only be watching the other (Konvalinka et al., 2011),
individuals are watching a similar event (Nummenmaa et al,
2012; Ardizzi et al., 2020; Tschacher et al., 2021) or individuals
may simply be in the same room without visual contact (Helm
et al,, 2012). This means that the results on synchrony, including
those related to different modalities, tend to show wide diversity
across different research settings and conditions (Palumbo et al.,
2017). Group size is also likely to affect synchrony: for example,
synchrony, especially in larger groups, can increase prosocial
behavior and positive affect (Mogan et al., 2017). In the context
of therapeutic encounters, it seems more reasonable to focus on
settings that require participants to fully interact with each other.

Sympathetic Nervous System Synchrony

Autonomic nervous system can be divided into the sympathetic
nervous system (SNS), which prepares us for action by increasing
arousal level (fight-or-flight response), and the parasympathetic
nervous system (PNS), which is active during relaxation and
recovery. One of the best ways to measure SNS activity is
to record electrodermal activity (EDA) by means of skin
conductance, as the eccrine sweat glands receive only excitatory
sympathetic nerve impulses (Boucsein, 2012). An often-used
measure of PNS activation is high frequency power in heart rate
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variability (Stein et al., 1994). Synchrony seems to exist between
clients and therapists in both SNS and PNS measures; these in
turn are associated with ratings of the therapy process (Tschacher
and Meier, 2020). However, in this study we focused only on
SNS synchrony via EDA, as it may not be as closely connected
to movement as cardiac measures. The heart rate is more closely
related to muscular action than EDA (Fowles, 1980), and speech
affects the respiration rate, which in turn affects the frequency
domain measurements of heart rate variability (HRV) via shifts
in respiratory sinus arrhythmia (Schipke et al., 1999).

In individual psychotherapy, EDA synchrony has been
associated with clients’ perceptions of feeling more empathy
from their therapists (Marci et al., 2007). Emotional distance
in these types of interactions has been associated with lower
EDA synchrony and reduced ratings of perceived empathy (Marci
and Orr, 2006). Messina et al. (2013) also found therapists to
display more empathy and have more EDA synchrony with
(pseudo)clients than psychologists or non-therapists.

In couple therapy, spouses score lower on the bond spectrum
of alliance than clients in individual therapy (Bartle-Haring
et al., 2012). Our previous study using a concordance index
procedure showed that in the beginning of couple therapy (two
spouses and two therapists), the couples showed the lowest level
of EDA synchrony, client-therapist synchrony resembled that
in individual psychotherapy, and the co-therapists showed the
highest synchrony (Karvonen et al, 2016). Interestingly, the
only change was observed among the couples, whose synchrony
increased toward the end of therapy (Tourunen et al., 2020).
This change was associated with a positive linear trend in the
female clients’ wellbeing during the therapy process. Generally,
heightened synchrony between participants was related to a
better therapy outcome.

Synchrony between spouses has been studied in different
laboratory tasks. However, the results may not be replicated in
therapy situations. Whereas in a dyadic setting couples may show
higher EDA synchrony during interactions involving negative
affects (Levenson and Gottman, 1983; Coutinho et al., 2019),
in our study of couple therapy we found lower synchrony
in the beginning compared to the end of therapy, when the
wellbeing of spouses improved (Tourunen et al, 2020). It
is likely that the therapy situation itself and the work of
therapists downregulates expressions of strong negative emotions
and that this affects couples’ synchrony patterns. In a larger
literature review, which also included studies of daily life, couples’
synchrony in physiological modalities was positively associated
with relationship connectedness (cortisol was the only exception;
Timmons et al.,, 2015). EDA synchrony might also reflect the
emotional intensity of the interaction (Slovék et al., 2014) rather
than specific positive or negative affects.

Movement Synchrony

Synchrony in movement has often been measured using
observer-based methods (e.g., Hall et al, 1995), although
automatic computer algorithms, such as Motion Energy Analysis
(MEA; Ramseyer and Tschacher, 2011; Ramseyer, 2020a),
which was used in the present study, are increasingly being

implemented. We have also developed and tested an observer-
based body synchrony coding method for movement synchrony,
which takes mimicry into account (Nyman-Salonen et al., 2021a).
However, because of the differences between these types of
analysis, our focus here is on MEA.

Movement synchrony between clients and therapists has
been found especially in non-manualized therapies, but also
in manualized therapies (Altmann et al, 2020). Movement
synchrony has been suggested to be a process variable because
of its effects on therapy outcome (Prinz et al., 2021). Ramseyer
and Tschacher (2011) found that higher movement synchrony
was related to symptom reduction and higher patient-rated
relationship quality with the therapist. They also observed that
body movement synchrony was associated with more immediate
progress in sessions, whereas head synchrony was associated with
the overall therapy outcome (Ramseyer and Tschacher, 2014).
Low movement synchrony in the beginning phase of therapy
has been associated with drop-out (Paulick et al., 2018a) and
premature termination of therapy (Schoenherr et al., 2019).

However, the association between movement synchrony and
therapy outcome is not always straightforward, and a high level
of synchrony might not always be beneficial. Lower levels of
movement synchrony at the beginning of therapy have been
associated with fast improvements in interpersonal difficulties,
and these patterns might relate to treatment outcome (Lutz et al.,
2020). Movement synchrony might also be higher in sessions,
where therapists evaluate lower progress (Ramseyer, 2020b).
When therapists use supportive techniques, synchrony can be
higher in the following therapy sessions (Deres-Cohen et al.,
2021). Reasons for seeking therapy can also affect movement
synchrony; for example, depressive patients may have lower
synchrony than anxious patients with their therapists even
when controlling for movement quantity (Paulick et al., 2018b).
Attachment avoidance can result in a longer time lag until
synchrony is established (Schoenherr et al., 2021).

We found that, like EDA synchrony in couple therapy
(Tourunen et al., 2020), movement synchrony in couple therapy
was associated with clients’ and therapists’™ alliance evaluations
and the therapy outcome (Nyman-Salonen et al., 2021b). For
example, higher body movement synchrony during a session
resulted in higher client-rated alliance at the end of the session,
whereas therapists’ alliance ratings were related to both body
and head synchrony. We also found gender differences in both
EDA (Tourunen et al., 2020) and movement synchrony (Nyman-
Salonen et al, 2021b) in how synchrony is associated with
personal wellbeing and alliance.

Speech

Speech synchrony was not a focus in this study; instead, the
interest was in the relation between the physical action of talking
and EDA and movement synchrony. On synchrony per se, the
results have been conflicting. In one study, higher synchrony in
vocal pitch was associated with higher empathy ratings (Imel
et al.,, 2014), although this result was not replicated in a later
study (Gaume et al., 2019). In another study, higher vocal pitch
synchrony was associated with a poorer therapeutic relationship
and greater distress (Reich et al., 2014).
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In couple therapy the therapeutic dialogue is organized
between multiple participants, and who talks and who listens
changes constantly. Our focus was on the participants’ total
amount of speech and amount of simultaneous speech. The
latter was chosen as an additional measure as simultaneous
speech has been given many interpretations, ranging from
dominance and interruption (Ferguson, 1977) to “chiming in,”
i.e., shared affective stance (Pfinder and Couper-Kuhlen, 2019).
An interesting byproduct of this study is the information
yielded about who talks in couple therapy. We are unaware
of any studies that have reported the percentages of couple
versus therapist talk in couple therapy. This is of course
likely to depend on the style of the therapy as well as
therapist-related factors. There is also emerging evidence of
synchrony in neural activity and psychophysiological processes
during conversations (Finset, 2014). The question remains
how synchrony in different modalities are connected to
each other.

Connecting the Different Modalities

To our knowledge, no studies exist on whether ANS synchrony
and movement synchrony are connected in psychotherapeutic
settings. Moreover, no studies have investigated how the motor
action of speaking affects these synchrony modalities. In
individual psychotherapeutic settings, coordination in movement
has been associated with therapy outcome, coordination
in physiology with empathy, and coordination in other
modalities (such as language) with the therapeutic alliance
(Wiltshire et al., 2020). The fact that talking can increase
the level of arousal and amount of movement prompts
an important question of whether non-verbal synchrony
is only a byproduct of vocal communication patterns or
something more.

The relationship between ANS and behavioral synchrony is
unclear (Palumbo et al., 2017; Mayo and Gordon, 2020), but
it seems reasonable to assume that since EDA generally rises
in experiencing emotions (Kreibig, 2010), and emotions are
thought to reflect preparation for motor action (Fredrikson et al.,
1998; Brehm, 1999), SNS synchrony, movement synchrony and
speech can be associated with each other. Movement synchrony
may be more strongly associated with speech than with EDA
synchrony, as talking is often accompanied by head and body
movements, which cause pixel changes in the videos used in
MEA analyses. In couple therapy, we observed that movements,
especially of the head, were usually speech-related, signaling
turn-taking or including nodding while talking or listening
(Nyman-Salonen et al., 2021b).

Our previous research has focused on single modalities of
synchrony and how they are related to alliance and outcome.
Here our interest was to study the associations between different
synchrony modalities and speech.

The research questions were as follows:

1. Are EDA synchrony, movement synchrony, and speech
(total amount and amount of simultaneous speech)
associated with each other in couple therapy?

2. Do the relative amounts of EDA synchrony, movement
synchrony, and speech change from the beginning to the
end of therapy?

MATERIALS AND METHODS

Data

Couple therapy was implemented in the Psychotherapy Training
and Research Center, University of Jyviskyld, Finland. The
data analyzed in this study were from the “Relational Mind in
Events of Change in Multiactor Therapeutic Dialogues” research
project (Seikkula et al, 2015). Details on participants and
procedures and on theoretical aspects of interpersonal synchrony
are presented in Karvonen (2017).

Briefly, the data comprised 12 couple therapy processes: 24
clients and 10 different therapists, who worked in pairs with
each couple. Thus, four people in six different dyad combinations
were present in each therapy session. The clients were on average
43 years old (range 28-61), and the therapists 52 years old (range
32-63) at the time of the study. Eleven couples comprised a
female and a male client, and one couple comprised two female
clients. Nine of the co-therapist dyads were opposite-sex and
three same-sex dyads.

The therapy sessions were scheduled to last 90 min. The four
participants were seated equidistantly in a circular arrangement
around a center table, the clients next to each other and the
therapists next to each other. The therapists worked in their
habitual style, mostly either dialogical or narrative, and usually
engaged in reflective discussions between themselves toward the
end of the therapy sessions. All sessions were recorded with
six high quality video cameras: one camera for capturing each
participant’s precise facial image, and two cameras to capture
whole body images of both clients and therapists (one camera
filming clients and one filming therapists).

Participants’ autonomic nervous system activity during the
therapy sessions was measured twice from the same therapy
case: in the initial phase of couple therapy, and toward the
end of the therapy. The first recording was made during
the second therapy session (in one case the third, owing to
scheduling problems), and the second in session five, six, or
seven (Mdn = 6), depending on the time the therapy was
estimated to last. The same therapist dyad worked with the couple
throughout therapy.

Nine therapies continued long enough to have a second
ANS recording in or near to the sixth therapy session. In
three therapy cases, the clients and the therapists decided
together that the therapy process can end before the fifth
session, so the participants were not asked to schedule an
extra session just for research purposes. One end-of-therapy
session was excluded from the analysis, as the couple had
brought their baby to the session, which negatively affected the
quality of the movement data. The final data thus consisted of
72 dyads for the analysis of EDA and movement synchrony
and speech at the beginning of therapy (12 couple therapy
sessions), and 48 dyads for the same measurements toward
the end of therapy (eight couple therapy sessions) (Table 1).
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TABLE 1 | Descriptive statistics of the studied variables.

Beginning of therapy

End of therapy

n Mean SD Min Max n Mean SD Min Max
EDA synchrony 72 3.529 7.476 —12.836 43.416 48 2.965 4.435 —4.192 16.146
Couple 12 0.461 7.232 —12.836 14.972 8 1.774 2.826 —4.192 4.840
Client-therapist 48 3.079 5.341 —5.776 19.683 32 2.225 3.738 —2.820 12.489
Co-therapists 12 8.394 12.232 —1.705 43.416 8 7.116 6.195 —1.144 16.146
MEA body synchrony 72 —0.104 4175 —12.938 10.305 48 0.079 3.467 —7.868 7.419
Couple 12 —1.802 3.845 —12.938 1.044 8 0.918 2.501 —3.253 4.103
Client-therapist 48 —-0.419 4.136 —9.025 10.305 32 —0.756 3.381 —7.868 7.419
Co-therapists 12 2.850 3.396 —4.524 8.040 8 2.579 3.566 —2.463 7.339
MEA head synchrony 72 2.583 7.031 —5.987 39.652 48 1.736 4.779 —13.050 14.548
Couple 12 —1.428 2.375 —5.987 1.306 8 —0.908 5.740 —13.050 7.438
Client-therapist 48 2.782 7.796 —-5.612 39.652 32 1.029 3.451 —7.275 7.810
Co-therapists 12 5.795 4.975 1.848 20.300 8 7.207 4.814 0.421 14.548
Total speech 72 0.506 0.176 0.136 0.923 48 0.480 0.170 0.161 0.866
Couple 12 0.752 0.110 0.585 0.923 8 0.668 0.180 0.339 0.866
Client-therapist 48 0.506 0.107 0.259 0.707 32 0.480 0.124 0.255 0.734
Co-therapists 12 0.261 0.087 0.136 0.419 8 0.291 0.115 0.160 0.488
Simultaneous speech 72 0.023 0.022 0.0004 0.0996 48 0.022 0.022 0.001 0.090
Couple 12 0.046 0.031 0.012 0.100 8 0.037 0.025 0.004 0.086
Client-therapist 48 0.021 0.018 0.0004 0.0587 32 0.020 0.022 0.0006 0.0904
Co-therapists 12 0.010 0.010 0.001 0.034 8 0.012 0.012 0.002 0.033

Synchrony values are expressed as SUSY ESnoans SCores and the speech values represent the percentages of time each dyad talked during the coupe therapy session.

Note that here “a dyad” represents any two participant
combination of the couple therapy session (four different client-
therapist dyads, one client-client dyad, and one therapist-
therapist dyad), compared to previous literature about individual
psychotherapy, in which a dyad represents one client and
one therapist.

Electrodermal Activity

The electrodermal activity of each therapy participant was
recorded with two skin conductance electrodes (Ag/AgCl,
Ambu®Neuroline 710, Ballerup, Denmark) from the participant’s
non-dominant palm, below the first and fourth digits. An
amplifier (Brain Products Brainamp ExG 16, Brain Products,
Gilching, Germany) and data acquisition program (BrainVision
Recorder, Brain Products, Gilching, Germany) were used to
record EDA with a sampling frequency of 1,000 Hz. Skin
conductance was determined with a constant voltage of 0.5 V
(GSR sensor, Brain Products, Gilching, Germany), the signal
was amplified in the DC mode and low-pass filtered at 250 Hz.
The recorded data was downsampled offline to 10 Hz using a
Brain Vision Analyzer (Brain Products, Gilching, Germany) and
written to a text file for further analyses.

We have previously used the same electrodermal data in
Tourunen et al. (2020) (except that in this study we omitted
the session with the baby in it), but the preprocessing of
the data differed. In the present study we did not preprocess
the signal and thus both skin conductance levels and skin
conductance responses were included in the EDA signal. In our
previous studies (Karvonen et al., 2016; Tourunen et al., 2020)
sample to sample differences were calculated to detect change.

The concordance index thus determined the synchrony of skin
conductance responses.

Motion Energy Analysis

Videos of the couple therapy sessions were analyzed using MEA,
an automated video-analysis algorithm designed to quantify
movements (Ramseyer and Tschacher, 2008). Motion energy is
defined as the amount of gray-scale pixel changes occurring
between consecutive video-frames. The calculation is made
within a manually defined region of interest (ROI).

For this study, the head and the body of each therapy
participant was selected separately, resulting in eight ROIs. These
were checked manually in each video before data extraction in
order to exclude overlapping movement between the different
ROIs. After this, using an extraction precision of 10 fps (as in
the videos), the MEA generated a time series of pixel changes
for each ROI. To exclude video noise, the threshold for recording
pixel changes was the preprocessing default (15). In addition, any
spurious peaks at the beginning of the recording (duration less
than 1 s) were removed.

A specially made marker unit was used to synchronize the
ANS measures to the therapy videos, giving a simultaneous
transistor-transistor logic (TTL) pulse (ANS) and sound (video),
to which the data was edited to begin with.

We have previously analyzed movement synchrony from the
same data using 10 Hz time series for the SUSY computations.
The previous study used a larger data set, which contained
measurement sessions (N = 17) as well as regular sessions
(N = 12) in which electrodermal activity was not recorded
(Nyman-Salonen et al., 2021b).
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Speech

Coding of speech was done by psychology students, who were
given training for the task. Usually, one student coded ca.
three therapy sessions, and coding of the same session was
not divided between students. Speech in the therapy session
videos was manually coded separately for each person per
every second: 0 = not talking, 1 = talking. Coders first located
all speech turns for one participant by marking time stamps
for the start and end of a speech turn to an Excel sheet.
This included single words, such as “yes.” A speech turn was
analyzed more thoroughly and sectioned in parts, if a silence
over 1 s was observed inside the speech turn. After that,
time series for the sessions were prepared by transferring the
values (value 0 or 1 for each second for each participant) to
another Excel sheet.

A dyadic variable, Total speech, was calculated from the sum
total of seconds of speech (number of 1 s) for couples, the
client-therapist dyads and co-therapists. The dyadic variable
Simultaneous speech was calculated as the number of seconds
both individuals were talking at the same time (both assigned the
value 1 for that second). In the case of overlapping speech in the
variable Total speech, the dyad was assigned the value 1 if either
or both individuals were speaking during that second.

Because the therapy sessions varied in duration, the number
of seconds of each participants’ speech was divided by session
duration to obtain comparable percentage values for all
participants. For example, in the beginning of therapy, the mean
total speech of couples accounted for 75% (0.752) of the session
time (Table 1).

Computing Synchrony

Synchrony has been calculated using several different procedures.
EDA synchrony has been calculated using a concordance
index procedure (Marci and Orr, 2006; Karvonen et al., 20165
Tourunen et al, 2020), as well as windowed cross-lagged
correlations (the Surrogate Synchrony procedure) (Coutinho
et al.,, 2019; Tschacher and Meier, 2020). Movement synchrony
in psychotherapy has mainly been calculated using windowed
cross-correlations such as the SUSY procedure (Ramseyer
and Tschacher, 2011, 2014), but also windowed cross-lagged
regression has been used (Altmann et al, 2021), as well
as cross-recurrence quantification analysis (cf. Schoenherr
et al., 2019). For a detailed comparison between the different
synchrony calculations see Delaherche et al. (2012) and
Schoenherr et al. (2019).

We have previously used the concordance index procedure
to study synchrony in EDA (Karvonen et al, 2016) and its
relation to the alliance and outcome (Tourunen et al., 2020), and
the Surrogate Synchrony procedure for calculating movement
synchrony (Nyman-Salonen et al., 2021b).

Surrogate Synchrony Procedure for
Electrodermal Activity and Motion
Energy Analysis

In the present study, we used the same synchrony computation
algorithm for EDA and movement to obtain comparable

synchrony values between the two modalities. Synchrony was
computed using the Surrogate Synchrony (SUSY) procedure
(Tschacher and Haken, 2019, 2020) in a web-based app'. SUSY
computes dyadic synchrony, hence six dyads in each therapy
session were analyzed: client 1 - client 2, client 1 - therapist 1,
client 1 — therapist 2, client 2 - therapist 1, client 2 - therapist
2, and therapist 1 - therapist 2. The MEA and EDA time series
were first downsampled to 1 Hz for comparability (by averaging
10 successive samples) and then divided into 30-s segments, in
which cross-correlations were calculated using time lags of +5 s
by shifting one time series in relation to the other in 1-s steps
(1 Hz sampling rate). This time lag was chosen, because it has
been used in movement synchrony computations, and it was still
compatible with our previous research on EDA synchrony in
which we used a £7 s lag. Cross-correlations were standardized
using Fisher’s Z and then aggregated to a mean Z value of
synchrony separately for all lags in each segment. The mean
Z values of all segments were averaged, resulting in a mean Z
value of non-verbal synchrony for the whole therapy session
for each dyad and synchrony type (EDA synchrony, MEA body
synchrony, and MEA head synchrony).

Surrogate synchrony calculates both absolute (Z,s) and non-
absolute (Zaps) mean Z synchrony values from the cross-
correlations. Z,,, are thus calculated by converting negative
values into positive ones, and Z,ps by using the original
positive and negative values of the cross-correlations. Non-verbal
synchrony tends to change during interaction, so it is often
recommended to use statistical models that account for these
fluctuations (Palumbo et al., 2017), thus taking into account both
in-phase (positive cross-correlations) and anti-phase (negative
cross-correlations) synchrony (Tschacher and Meier, 2020).

In order to confirm that the calculated synchrony does
not occur merely by chance, segments of the original time
series were shuffled to create “pseudo synchronies” to estimate
whether synchrony occurred above chance level. Successive EDA
and MEA values are also not independent of each other, so
it is important to account for autocorrelation. These pseudo
synchronies were then computed in the same way as the actual
synchrony computations, with an upper limit on surrogates of
n = 1,000. Empirical synchronies were standardized using the
mean value of pseudo synchronies, resulting in both absolute
(ESaps) and non-absolute value effect sizes (ES,oqps) for EDA
synchrony, MEA body synchrony, and MEA head synchrony.
We used the non-absolute value effect size (ES,o.ps), because
it enables in-phase synchrony to be distinguished from anti-
phase synchrony, and since it was used in Nyman-Salonen
et al. (2021b). The non-absolute value effect size (ES,oaps) iS
more comparable to the concordance index procedure we have
used with EDA (Karvonen et al., 2016; Tourunen et al., 2020).
The formula to calculate the non-absolute effect size was:
ESioabs = (Znoabs — Pseudo Zaps)/SD(Pseudo Z,aps). These
ES;0abs effect sizes were used in all analyses.

To calculate whether the synchrony values between each of the
six dyads were significant in each session, the significances for the
effect sizes (ESy0abs) Of each dyadic synchrony value for both EDA

'https://www.embodiment.ch/
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TABLE 2 | Intra-class correlations of synchrony modalities.

Intra-class correlations

ICC SE Est. SE P
EDA synchrony
Couple 0.100 0.195 0.510 0.610
Client-therapist 0.770 0.133 5.794 <0.001
Co-therapists 0.339 0.111 3.058 0.002
MEA body synchrony
Couple 0.199 0.061 3.279 0.001
Client-therapist 0.666 0.115 5.780 <0.001
Co-therapists 0.141 0.273 0.517 0.605
MEA head synchrony
Couple 0.011 0.139 0.079 0.937
Client-therapist 0.264 0.064 4115 <0.001
Co-therapists 0.017 1.199 0.014 0.989

and MEA (head and body movement) per session were computed
using one-sample -tests.

Statistical Analyses

Due to the nested data (two couple therapy sessions in each
therapy case), associations between the different synchrony
modalities and speech were analyzed using one-level models
with complex method in Mplus v8.4 [Similarly, as was done
in Nyman-Salonen et al. (2021b)]. For each therapy case,
synchrony analyses were conducted for six dyad combinations,
each of which was used as a different variable. Two-level
intraclass correlations (ICCs) were computed for within
(level 1) and between (level 2) therapy cases to account
for the fraction of the total variation in the data that is
accounted for by between-group variation. Table 2 shows
the ICCs for EDA and movement synchrony. Between-
group variation was prominent for couples body movement
synchrony, all the client-therapist EDA and movement
synchronies, and co-therapist EDA synchrony. Hence,
complex method was needed in order to take into account
hierarchical data. Two-level models were not used because the
main interest was not in the difference between within and
between levels.

Models were computed using Full Information Maximum
Likelihood (FIML) estimation and maximum likelihood with
robust standard error (MLR) estimator (values missing at
random). FIML is an efficient estimator for models that are non-
linear in their parameters, and MLR makes the results robust
to non-normality and non-independence of observations. MLR
standard errors were calculated using a sandwich estimator,
which takes nested data into account by correcting the standard
errors, thus producing p-values that are more reliable.

To compare changes in synchrony and speech from
the beginning of therapy to the end of therapy, paired
samples t-tests were calculated using SPSS v26. Differences
between the measuring points were studied first for the
whole sample and then for the subgroups (couples, client-
therapist dyads, and co-therapists). Because there were six

dyad synchrony values per therapy session and four of these
were dyad synchrony values between clients and therapists,
means were calculated for the whole sample and client-
therapist dyads before analyses to account for interdependence
of observations. As sessions were treated as separate variables
in these analyses, observations, that is 8 therapy cases, were
independent of each other and thus not hierarchical. Because
sessions were treated as separate variables in these analyses,
observations, that is 8 therapy cases, were independent of
each other and thus not hierarchical. Effect sizes for within-
group comparisons were calculated using paired samples
Cohen’s d.

RESULTS

Both in-phase (positive) and anti-phase (negative) synchrony
were found in EDA and movement (MEA) (Table 1). The
majority of the synchrony values were statistically significant
on a p-level of <0.05: EDA synchrony (118/120), movement
synchrony (232/240). On average, participants’ synchrony tended
to be in-phase throughout the therapy, although more anti-
phase body synchrony was observed at the beginning of
therapy (ESpoabs = —0.10). However, as shown by the standard
deviations and minimum and maximum values, the effect sizes
varied widely. The co-therapists’ head synchrony was the only
synchrony that was invariably in-phase during therapy. On
average, the client-therapist body synchrony and couples’ head
synchrony were anti-phase throughout therapy.

On average, the couple talked for 67-75% and the co-
therapists for 26-29% of the session time. The percentage of
simultaneous speech in the therapy sessions was 4-5% among
couples, 2% between clients and therapists, and 1% between co-
therapists.

Associations Between Synchrony
Modalities and Speech

Table 3 shows the correlations between the synchrony modalities
and speech variables for all participants and each subgroup,
i.e., couples, client-therapist dyads, and co-therapists. In general,
across the different dyads, EDA synchrony correlated strongly
with movement synchrony (r = 0.81 body, r = 0.72 head), but
not with the amount of speech or simultaneous speech. Body and
head synchrony were associated (r = 0.75), and both correlated
negatively with the amount of simultaneous speech in the dyads
(r=—0.53 body, r = —0.37 head).

Figure 1 illustrates all the statistically significant correlations
between the different synchrony modalities and speech in each
subgroup. Movement synchrony had a negative correlation
with the amount of speech during the therapy sessions among
couples and co-therapists, meaning that the dyads had more
movement synchrony when they talked less (and vice versa).
EDA and movement synchrony walked “hand in hand” only
between clients and therapists. These two synchrony measures
also correlated negatively with the amount of simultaneous
speech in the therapy sessions, indicating less synchrony when
clients and therapists talked on top of each other.
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TABLE 3 | Estimated correlations between synchrony modalities and speech using the complex method.

MEA body synchrony MEA head synchrony Total speech Simultaneous speech Mean Model estimate p
EDA synchrony 0.808* 0.729** —0.260 —0.288 3.303 <0.001
Couple 0.246 0.156 —0.036 -0.137 0.986 0.466
Client-therapist 0.663** 0.590** 0.022 —0.449* 2.737 <0.001
Co-therapists 0.092 0.128 —0.300 —0.024 7.883 0.003
MEA body synchrony 0.751* —-0.370 —0.532** —0.031 0.961
Couple 0.285 —0.623** -0.274 -0.714 0.424
Client-therapist 0.766** —0.228 —0.458* —0.553 0.495
Co-therapists 0.665** —0.385** —0.369 2.742 0.001
MEA head synchrony —0.164 —0.368* 2.244 0.025
Couple —0.470** -0.192 —1.220 0.139
Client-therapist 0.094 —0.292 2.081 0.121
Co-therapists —0.281** —0.169 6.360 <0.001
0 < 0.05, *p < 0.01, N = 20 sessions.
COUPLE THERAPISTS

Body movement synchrony and total speech r = -.62
Head movement synchrony and total speech r = -.47

Body and head movement synchrony » = .67
Body movement synchrony and total speech r =-.39

Head movement synchrony and total speech = -.28

CLIENTS AND THERAPISTS
Body and head movement synchrony » = .77

EDA synchrony and body movement synchrony r = .66
EDA synchrony and head movement synchrony r = .59
Body movement synchrony and simultaneous speech 7= -.46
EDA synchrony and simultaneous speech r = -.45

./

correlations between synchrony modalities and speech.

FIGURE 1 | Simulation picture of the research setting (no actual clients) with arrows representing dyad combinations, and a summary of all statistically significant

Changes From the Beginning of Therapy
to the End of Therapy

Table 1 shows the descriptive statistics of all studied variables
at the beginning and end of therapy. No statistically significant
differences between the synchrony modalities and speech were
observed between the two measurement points based on a p-level
of <0.05. Cohen’s d produced small (>0.2) and close to large (0.8)
effects, which are described below:

The effect sizes indicated that more anti-phase body
synchrony between participants occurred across the whole
sample at the beginning of therapy (M = —0.48, SD = 2.76) than at

the end of therapy [M = 0.08, SD = 2.06; £(7) = —0.77, p = 0.469,
Cohen’s d = 0.23]. However, the participants showed more in-
phase head synchrony at the beginning of therapy (M = 2.72,
SD = 5.69) than at the end of therapy [M = 1.74, SD = 2.54;
t(7) = 0.54, p = 0.605, Cohen’s d = 0.22].

Concerning subgroups, couples talked more at the beginning
of therapy (M = 0.72, SD = 0.13) than at the end of therapy
[M =0.67, SD = 0.18; (7) = 1.67, p = 0.139, Cohen’s d = 0.36].
There was also less simultaneous speech at the end of therapy
[beginning of therapy M = 0.05, SD = 0.04; end of therapy
M = 0.04, SD = 0.02; #(7) = 1.67, p = 0.310, Cohen’s d = 0.36].
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Clients and therapists showed more head synchrony at the
beginning of therapy (M = 3.34, SD = 7.80) than at the end of
therapy [M = 1.03, SD = 2.85; #(7) = 0.99, p = 0.356, Cohen’s
d = 0.39]. Co-therapists showed less head synchrony at the
beginning of therapy (M = 4.43, SD = 2.06) than at the end
of therapy [M = 7.21, SD = 4.81; t(8) = —1.42, p = 0.199,
Cohen’s d = 0.75]. They also talked more toward the end of
therapy [beginning of therapy M = 0.25, SD = 0.10; end of
therapy M = 0.29, SD = 0.11; #(7) = —2.24, p = 0.06, Cohen’s
d = 0.40], and produced more simultaneous speech at the end
of therapy [beginning of therapy M = 0.01, SD = 0.01; end of
therapy M = 0.01, SD = 0.01; #(7) = —0.84, p = 0.06, Cohen’s
d=0.24].

DISCUSSION

The main aim of this study was to assess whether different
modalities of interpersonal synchrony are associated with
each other in couple therapy. We were especially interested
in comparing involuntary synchrony in the SNS to more
voluntary synchrony in the body and head movements
of therapy participants. Further, we wanted to examine
these synchronies in relation to the physical act of talking,
in order to evaluate whether non-verbal synchrony was
related to the amount of verbal communication in therapy
sessions. To our knowledge, the association between SNS
synchrony, movement synchrony and speech has not been
studied earlier in couple therapy. In general, we found
strong positive correlations between SNS synchrony and
movement synchrony, and negative correlations between
simultaneous speech and movement synchrony (moderate for
body synchrony, weak for head synchrony) when looking at
all the possible dyadic combinations. However, the subgroup
analyses revealed differences in these associations between
the couples, client-therapist dyads, and co-therapists. These
differences should be taken into account when interpreting
the results.

Despite the wide variation between the dyads in their
level of synchrony, including both in-phase and anti-phase
synchrony, on average the couple therapy participants’ synchrony
occurred in-phase. Anti-phase synchrony was more evident
in movement than in EDA, especially within couples and
between clients and therapists. This might be related to the
dynamics of turn-taking in a multiactor setting, such as in-
phase movement synchrony reflecting mutual and simultaneous
involvement and anti-phase movement synchrony reflecting
giving space to others (one person talking and the other listening)
(Nyman-Salonen et al., 2021b).

In-phase and anti-phase synchrony may also serve distinct
social functions (Miles et al., 2010). However, it is important to
note that the term “anti-phase” movement synchrony has been
used to describe both morphological (behavioral mirroring or
matching) and temporal synchrony. Morphological synchrony
typically involves counter positioning such as one person
being in full extension while the other is in full flexion
(Miles et al, 2010), or one person having their hand up

while the other’s hand is down (Macrae et al, 2008). In
the present study, anti-phase synchrony refers to movement
energy in opposing directions, that is, negative synchrony
during which one participant starts to move more while
the other starts to move less (Tschacher and Meier, 2020;
Coutinho et al.,, 2021; Nyman-Salonen et al., 2021b). Temporal
movement synchrony can have different associations with
phenomena like empathy, rapport, and anxiety, compared
with morphological movement synchrony (Bernieri, 1988;
Fujiwara and Daibo, 2021).

So far, studies have not really offered an interpretation
of temporal anti-phase synchrony. In this study, as in
our previous study (Nyman-Salonen et al, 2021b), the co-
therapists’ body and head movement synchronies were in-
phase, most likely indicating that they were observing and
reacting to external events at the same time (Butler, 2015;
Tourunen et al., 2020). An interesting finding was that only
movement synchrony and speech, not sympathetic nervous
system synchrony, seemed to change during the course
of therapy. At the beginning there was more in-phase
head synchrony and anti-phase body synchrony between all
participants than at the end of therapy. As movement synchrony
is more voluntary than SNS synchrony, our finding could
reflect changes in how the participants worked together during
the course of therapy, which is compatible with clinical
observations. Previous research on movement synchrony during
individual therapy processes has not yielded similar results
(Ramseyer, 2020b).

An important finding for future research was that EDA and
movement synchrony were associated with each other only
in the client-therapist dyads (r = 0.66 for body synchrony
and r = 0.59 for head synchrony). The fact that a similar
connection was not found between spouses or therapists who
worked together might testify to the special role of the
therapeutic alliance (Koole and Tschacher, 2016; Tourunen
et al., 2020; Nyman-Salonen et al., 2021b) and empathy (Marci
and Orr, 2006; Marci et al, 2007; Messina et al., 2013)
in therapeutic interactions. Future research should aim to
clarify whether non-verbal synchrony has a special association
with the “bond” aspect of the therapeutic alliance (Bordin,
1979), which focuses on client-perceived trust, respect, and
caring in therapy (Johnson and Wright, 2002). Coordination
in movement and speech could underpin the therapeutic
relationship, whereas coordination in physiology could capture
the “real” emotional relationship (Wiltshire et al.,, 2020). The
more clients and therapists spoke on top of each other, the
less EDA and movement synchrony they showed, suggesting
that a good flow of interaction may also be important
for synchrony.

The assumption that movement synchrony would show a
stronger association with speech than EDA synchrony was
supported. However, contrary to expectations, talking actually
correlated negatively with all the synchrony measures. We
thought that the more the members of a dyad talked during
the therapy session, the more synchrony they would exhibit in
movement and arousal. However, the couples and co-therapists
showed less in-phase movement synchrony in sessions where
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they spoke more (and vice versa). Non-verbal behavior may
preface speaking turns (Harrigan et al, 1985), and cultural
and language style matching may inversely correlate with
body movement (Dale et al., 2020). Furthermore, talking
requires retrieving different kinds of information from memory
and combining them into larger structures (Hagoort and
Levelt, 2009). These processes can disrupt bodily attunement
by increasing cognitive load and directing attention toward
the self. Speaking also involves non-verbal movements and
gestures, which reflect self-oriented cognitive functions in
addition to communicative functions (Lausberg and Kita, 2003;
Kita et al., 2017).

An interesting topic for future research is whether
synchrony and speech can work as complementary
processes in which a connection between persons is
established through either non-verbal synchrony or words.
Movement synchrony and language style matching may
reflect a trade-off, whereby one modality of synchrony is
present, the other need not be (Dale et al., 2020). In a
case study involving the precise analysis of a 6-min couple
therapy segment, we found that participants who were
not involved in the conversation displayed synchrony in
several different modalities during moments which required
non-verbal support or repair of the connection (Kykyri
et al, 2019). Verbal abstinence by therapists can support
therapeutic work by keeping difficult feelings activated while
resonant non-verbal behavior enhances the working alliance
(Banninger-Huber and Widmer, 1999).

The findings on the division of speech in couple therapy
were as expected. The couples talked more (~71% of session
time) than the therapists (~28% of session time). This likely
reflects couple therapy in general, although there may be
differences depending on the therapeutic approach used, the
therapists themselves and cultural factors. However, few studies
have addressed cultural differences in relation to interpersonal
synchrony. For example, in Finland generally, silence is well
tolerated and personal space is important, whereas in France
verbal and non-verbal rapport may be more important (Isosivi,
2020). Compared to the beginning of therapy, the couples
seemed to talk less and produced less simultaneous speech
toward the end of therapy, whereas the therapists appeared to
talk more and produced more simultaneous speech. Intuitively,
this result seems reasonable, since in the beginning of therapy
therapists require a lot of information about the clients and
their past.

It is important to note that the coding of speech in
seconds did not contain information on to whom the
talk was addressed. That is, the total speech produced by
a dyad was not a measure of how much of the talk
by the two individuals was directed to each other or to
others, but simply the amount of time spent speaking aloud.
Limiting the coding of who speaks or does not speak is a
straightforward approach that does not, of course, capture the
intricacy of therapeutic conversations. Instead of quantitative
dominance in speech, interactional and semantic dominance
may be more important for dialogue in therapy (Seikkula
and Olson, 2016). Moreover, clients and therapists have many

ways to actively participate in the therapeutic process other
than speaking aloud.

Limitations and Methodological

Considerations

One limitation in this study is the sample size of twelve
couple therapy cases. Although 48-72 dyads is adequate for
overall statistical testing using complex modeling for nested
data, the subgroup analyses pointed to the need of assessing the
couple, client-therapist and co-therapist dyads separately, which
reduces statistical power. Especially the findings concerning
changes from the beginning of therapy to the end of therapy
should be regarded as exploratory because of the small number
of therapy cases (8). When interpreting the results of the
analysis, it should be remembered that the client-therapist
dyad values are the means of four dyad combinations in each
session. One difficulty with the data in multiactor settings
is the use of the same participant’s data in different dyadic
synchrony computations. In future studies there is a need to
find more sophisticated methods to study synchrony between
several participants.

Another issue is the large variance in synchrony scores.
Together with the small sample size, it is hard to obtain
statistically significant results using tests that rely on normal
probability distributions. Although the paired samples f-test
p-values fell below the 0.05 threshold for detecting changes in
the studied variables, we reported Cohen’s d effect sizes for all the
findings that might be interesting for future research. The current
scientific consensus supports the use of effect sizes rather than
relying solely on p-values (e.g., Sullivan and Feinn, 2012). Sample
size and correlations between measurement points (such as the
different therapy sessions treating the same case) affect p-values,
whereas Cohen’s d uses means and standard deviations.

Previously, using a concordance index procedure on the
same data, we found that EDA synchrony occurred between the
majority of the dyads and increased between the spouses from
the beginning to the end of therapy (Tourunen et al, 2020).
However, in this study the windowed cross-correlation calculated
for the same data with the SUSY procedure did not yield a
similar result concerning the change from beginning to end. The
explanation may lie in the greater variance in the SUSY effect
sizes than concordance indices and thus a lack of statistical power
in detecting change, since the descriptive statistics indicated a
similar change. Another possibility is that the skin conductance
responses analyzed using the concordance index procedure may
be more sensitive for detecting change over sessions than the
combined skin conductance levels and responses analyzed using
the SUSY procedure. Time lags in the calculations were also
slightly different in the two approaches (concordance index 15 s
versus SUSY 10 s). Moreover, it should be noted that there
were more significant EDA synchronies when using the SUSY
procedure compared to the concordance index procedure. Albeit,
we chose to calculate synchrony using the SUSY procedure,
because of its extensive use in psychotherapy studies.

Considering our previous study on movement synchrony
where we used the SUSY procedure with a larger data set,
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including also non-measurement, e.g., regular sessions, the
results were similar to the present study (Nyman-Salonen et al.,
2021b). However, according to our previous study regular and
measurement sessions differed in the amount of head synchrony
between the co-therapists, which should be taken into account
when interpreting the results of the present study.

In general, the different methods used to analyze synchrony
tend to produce different results (Palumbo et al., 2017; Tschacher
and Meier, 2020), since they do not measure the same aspects
of synchrony (Schoenherr et al., 2019), and since they compute
synchrony in various ways. The choice of parameters also affects
synchrony values. For example, a window size of 60 s has
been common in previous research for analyzing movement
synchrony in 15-min segments, but our tests of different
parameters and the quality of the analyses gave the best
differentiation between real and pseudosynchrony values using
a shorter 30-s window for the 90-min therapy sessions.

Until now a major focus has been on whether synchrony
occurs above chance level. There is a need to take a further
step for understanding different aspects of synchrony. By using
the SUSY procedure and especially the in-phase and anti-phase
synchrony values, we wanted to separate between the different
kinds of synchronies, which occur during interactions.

For extracting the participants’ movements we used MEA
as an automatic movement tracking technique. The advantages
of video-based automatic movement tracking techniques, such
as MEA or OpenPose (Cao et al, 2017) are in simplicity
and accessibility (Fujiwara and Yokomitsu, 2021). However,
compared to more time-consuming observer-based methods,
they lack information about the direction and form of movement.
In the MEA analysis, one person nodding “yes” and the other
person shaking their head “no” can appear as synchrony. Thus,
researchers need to make decisions about what they want to
focus on, for example based on underlying theories or research
questions. Information is currently lacking on how results
of temporal analyses compare with morphological analyses of
movement synchrony in psychotherapeutic settings.

In the future, it would be important to do dynamic and system
analyses that also account for triadic and quadratic relationships
in couple and family therapy. Some examples of these include
round-robin network approach, Granger causality, recurrence
quantification models, complexity models (e.g., sample entropy),
mutual information models as well as other advances in dynamic
time series network analyses. These approaches allow dynamic
interaction across modalities, and robustness in relation to non-
stationary and non-parametric data.

Finally, it should be noted that focusing on session
level phenomena and aggregated data is a starting point in
understanding the associations between different synchrony
modalities in therapeutic settings. Mixed method approaches and
micro-level process analyses are likely to shed more light on
how people attune with each other verbally and non-verbally
(Kykyri et al., 2019). There may be certain aspects of therapy,
that are more relevant for synchrony research than others, for
example connecting information about synchrony with ruptures
(Deres-Cohen et al., 2021), attachment security (Palmieri et al.,
2018) or in couple therapy, patterns of “soothing” or “spiraling”
(Gottman et al., 1998).

CONCLUSION

Couple therapy provides an interesting setting not only for study
of the therapeutic relationship between clients and therapists,
but also between romantic partners and colleagues who work
together. It is also a good setting for studying the unfolding of
interpersonal synchrony in a natural flow of interaction, without
laboratory tasks or restricting the conversation to specific topics.
Nevertheless, studying multiple individuals entails complexity.

Our findings on the client-therapist relationship support
the idea that ANS and movement synchrony are associated
(Zhang et al, 2016), whereas our findings on couples and
co-therapists suggest that they may also be independent
processes (Codrons et al, 2014; Noy et al, 2015). The
task of a couple clearly differs that of the therapists, and
despite therapists’ best efforts, equality in the power structure
is unlikely to be realized. Several alliances are established
and maintained simultaneously, the participants observe the
alliances of others, and hidden agendas may influence how
therapists create and balance alliances (Friedlander et al,
2006a,b). Thus, owing to the interactional patterns and
the fact that synchrony may serve different purposes in
these relationships, it was hardly surprising that that the
associations between the synchrony modalities varied among the
dyad subgroups.

Research on interpersonal synchrony varies widely in
several respects, including terminology, study designs and
methodology. Synchrony may be more dependent on social
context than the type of relationship or specific affects, and
it can develop through a number of different mechanisms -
including a shared environment and responses to a third
variable (Palumbo et al.,, 2017). Therapy sessions are in many
ways unique social situations, hindering generalizations from
studies conducted in different settings. Understanding the
functions and purpose of interpersonal synchrony seems
clinically important, because research has shown that synchrony
is associated with the therapeutic relationship and therapy
outcome (Mende and Schmidt, 2021). Results of this study
support the idea that there might be something unique
the client-therapist relationship compared to romantic
or collegial relationships, because automatic reactions in
the nervous system and body movements acted in unison
only in this therapeutic relationship. In practice, our
results also point out the need to assess the physical act of
speaking when studying synchrony, because the amount of
non-verbal synchrony and the amount of talking had an
inverse relationship.

The relationship between physiological and behavioral
interpersonal synchrony is poorly understood, and thus calls for
much more research (Mayo and Gordon, 2020). Our findings
suggest that SNS synchrony between therapy participants does
not reflect motor actions of gestures or speech alone. SNS
synchrony may also be present in the absence of observable
action, for example in emotional and cognitive processes.
To understand more about the functions of interpersonal
synchrony in therapy means considering the fluctuating aspects
of interaction and participants’ possible goals at specific
moments. Having more synchrony with others is not always
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beneficial: for example, too much synchrony can be detrimental
for self-regulation (Galbusera et al, 2019), reinforce clients’
disadvantageous interpersonal patterns (Lutz et al, 2020) or
indicate high levels of emotional contagion or transference
(Banninger-Huber and Widmer, 1999). Constant high in-phase
synchrony with others all the time would quickly lead to
dysfunction in interaction and prevent the performance of
complex tasks (Dale et al, 2020). To better understand the
complex patterns of interpersonal attunement requires more
information on the links between different synchrony modalities
(Scheidt et al., 2021).
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