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Abstract

Background The aim of this study was to gain a better understanding of interpersonal coordination (i.e., covariation over
time) in different modalities (e.g., physiology, language) during psychotherapy and their importance for understanding the
dynamics of psychotherapeutic interaction and efficacy.

Methods We conducted a systematic review of all studies examining some form of interpersonal coordination in a psycho-
therapeutic context.

Results We first summarize details of the included studies such as gender composition, therapy types, and methods used.
The collation of these studies provided evidence that, during psychotherapeutic contexts, interpersonal coordination occurs
in physiology, movements, interpersonal displays, and language/vocalizations. Further, it also showed that movement coor-
dination was most frequently associated with psychotherapy outcomes, physiological coordination was most frequently
associated with empathy, and coordination in a variety of modalities including language/vocalizations were most frequently
associated with therapeutic alliance.

Conclusions We discuss these results, shortcomings with the current literature, and highlight three crucial questions for
future research. Research on interpersonal coordination in psychotherapy has potential to advance the both the research and
practice of psychotherapy.
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Introduction research has shown that interpersonal coordination occurs

during human interaction in the aforementioned modalities

Psychotherapy has been described as one of the most com-
plex bio-psycho-social systems in which patterns of lan-
guage, cognition, and emotion are formed and changed
through the dynamics of therapist and patient interactions
(Gelo and Salvatore 2016; Schiepek et al. 1992). In general,
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and in varying contexts (Butler 2011; Louwerse et al. 2012).
This interpersonal coordination refers to the ways in which
behavior, physiology, and emotional/cognitive states tend to
covary between people over time. Increasingly, researchers
have linked various forms of interpersonal coordination to
important constructs and outcomes in several areas including
team work (Chanel et al. 2013; Gorman 2014; Gorman et al.
2016; Guastello and Peressini 2016; Wiltshire et al. 2018),
relationship science (Butler 2011; Gottman 2014; Perry et al.
2017; Randall et al. 2013), conversational dynamics (Abney
et al. 2015; Fusaroli and Tylén 2016), and clinical psychol-
ogy (Crowell et al. 2017; Ramseyer and Tschacher 2011,
2014, 2016). Similarly, in psychotherapy, coordination of
different interpersonal modalities and behaviors has proved
important for understanding the dynamics of psychothera-
peutic interaction and efficacy. For example, coordination
in vocal qualities (e.g., Imel et al. 2014; Reich et al. 2014),
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bodily movements (e.g., Ramseyer and Tschacher 2011),
and physiology (e.g., Marci et al. 2007) between patient and
therapist have all been linked to important therapeutic pro-
cesses and outcomes. Nonetheless, a coherent narrative of
how interpersonal coordination relates to psychotherapeutic
interaction and effectiveness remains non-extant.

Psychotherapy provides a rich context for investigating
the nature of human interaction dynamics in a functionally-
oriented and language-centric, collaborative context (i.e.
working together toward remediation of the patient’s disor-
der, problem, issues, etc.). Still, there are many challenges
involved in understanding the functional benefits of coordi-
nation in psychotherapy as human interaction necessarily
spans multiple timescales and modalities (Davis et al. 2016;
Steffensen and Pedersen 2014; Tilsen 2009). By modali-
ties, we mean what is traditionally referred to as measures
derived from the human system that can be measured relia-
bly and have potential to exhibit coordinated behavior across
persons (cf. Burgoon et al. 2002), which is distinct from the
traditional notion of psychotherapy modalities (Seligman
1995). Specifically, in psychotherapeutic interactions, there
are patterns of coordination that emerge within and across
therapy sessions as well as in various modalities including
the voice, bodily movement, facial expressions, physiology,
and so on. The psychotherapeutic process is both dynamic
and complex because

... it comprises time-dependent biographical, histori-
cal, and developmental processes [and] because these
processes are multidimensional and multidetermined,
manifesting themselves in very different ways at dif-
ferent levels, and resulting from multiple factors recip-
rocally interacting with each other (p. 379, Gelo and
Salvatore 2016).

While examination of interpersonal coordination in psy-
chotherapy has been conducted in some form as far back as
the 1950's (DiMascio et al. 1957), the research has been con-
ducted quite sparsely, with various methods, and typically
has focused only on particular modalities. However, due to
significant advances in technologies and analytical tools
over the last half century, current psychotherapy research
and practice are on the cusp of significant technological
change (Imel et al. 2017). Thus, a systematic review of the
findings surrounding interpersonal coordination during
psychotherapy is quite timely, in part, because such studies
have been greatly facilitated by recent advances in techno-
logical and computational tools. Our aim with the current
review is to (1) bring together into a single source all the
studies that have looked at interpersonal coordination during
psychotherapy to date across the available modalities, (2)
assess the patterns associated with these to determine how
coordination emerges during psychotherapy and relates to
various psychotherapeutic processes and outcomes, and (3)

provide recommendations for future research and practice
on interpersonal coordination during psychotherapy. Prior to
detailing the method for our systematic review, we discuss
coordination and potential theory describing why it relates
to therapeutic outcomes.

Coordination and Psychotherapy

Coordination is a general phenomenon that emerges in phys-
ical, biological, and psychological systems (Turvey 1990). It
is the ways in which components and processes of a system
change together over time (Butner et al. 2014) and it can
take many forms (Butler 2011). For example, the pendulums
of clocks on a wall move in time and in relative phase to
each other when they share a physical medium (Strogatz and
Stewart 1993), and when people swing pendula together they
share oscillatory patterns and bi-directionally influence each
other (Butner et al. 2005). During human interaction, there
is evidence that we coordinate our movements (Abney et al.
2015), communicative behaviors (Louwerse et al. 2012),
neural activity (Likens et al. 2014), physiology (Palumbo
et al. 2016), and voices (Imel et al. 2014; Reich et al. 2014)
with others.

Integrative approaches to psychotherapy have increas-
ingly argued for considering psychotherapy as a dynamical
system (Gelo and Salvatore 2016; Schiepek et al. 2015). The
general notion here is that there is a psychotherapy system
consisting of at least the patient and the therapist, each with
their own sub-systems (e.g., cardiovascular, neural, etc.) that
reciprocally influence each other as they interact. From this
perspective, the ways in which system components coordi-
nate are crucial for effective functioning.

While there are many plausible starting points from which
to investigate psychotherapy, we focus on interpersonal coor-
dination as a form of coordination where a variable meas-
ured from the patient and from the therapist change together
in systematic ways over time. We refer to the term coordina-
tion as it is used in the field of coordination dynamics (Kelso
2009; Turvey 1990), which is superordinate to more specifi-
cally operationalized forms of coordination such as synchro-
nization or alignment (Butner et al. 2014). Not only has there
been some evidence that interpersonal coordination matters
in psychotherapy in certain modalities (Ramseyer and Tsch-
acher 2011), but there has also been more general interac-
tional benefits of coordinating with others such as increased
affiliation (Hove and Risen 2009), increased cooperative ten-
dencies (Wiltermuth and Heath 2009), and increased pro-
social behaviors and attitudes (Rennung and Goritz 2016).
While there is a growing body of literature examining the
benefits of interpersonal coordination, the explanation for its
functionality during psychotherapy is still limited (cf. Koole
and Tschacher 2016).
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One plausible explanation for why interpersonal coordina-
tion has an important role in psychotherapy is that it could be a
manifestation of common factors; factors that occur in psycho-
therapy independent of treatment type, which have shown to
be drivers of therapy effectiveness and are typically conveyed
through social interaction (Messer and Wampold 2002). Relat-
edly, movement coordination has been associated with working
alliance (Koole and Tschacher 2016) and physiological coor-
dination has been related to empathic responding (Marci et al.
2007), both of which are often considered common factors.
Furthermore, it has been argued that it is not only the working
alliance that it is important, but also the ‘real’ relationship that
is evidenced by emotional coordination between therapist and
patient (Liebovitch et al. 2011; Peluso et al. 2012). In relation-
ships broadly, there is compelling evidence for physiological
co-regulation (Butler and Randall 2013), which may also apply
to psychotherapeutic contexts. Another plausible explanation is
polyvagal theory, which describes how coordinated physiologi-
cal responding between patient and therapist may provide the
bio-behavioral basis for feelings of safety that allow the thera-
peutic relationship to progress and flourish (Geller and Porges
2014). And, lastly, social mentality theory prescribes that in
adopting a caregiving role, therapists may be biologically pre-
disposed to attune and coregulate others in their caring/caregiv-
ing relationships (Gilbert 2019), such as those early caregiver
relationships that help infants to regulate their physiology and
behavior (e.g., Evans and Porter 2009; Hofer 1994). Thus,
while there are a number of theoretical explanations for how
interpersonal coordination may function, a systematic review
of these findings in psychotherapy is warranted.

Present Review

In our review, we focus on interpersonal coordination during
psychotherapeutic interactions in any modalities that have been
examined including movement, physiology, vocalizations,
language, and behaviors, and any psychotherapy processes or
outcomes measures of coordination that the modalities have
been linked with. It is our aim that an integrative set of findings
on interpersonal coordination dynamics during psychother-
apy can inform a richer understanding of psychotherapeutic
interactions and human interaction, more broadly. In doing
so, we also aim to form a basis for improving the research and
practice of psychotherapy by providing some tentative recom-
mendations for further evaluation.

Method
Search and Retrieval

We conducted a systematic literature review following
existing models and guidelines (Okoli and Schabram 2010;
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Palumbo et al. 2016). The goal was to retrieve all articles
published in English peer-reviewed journals relating to
interpersonal coordination occurring in psychotherapeu-
tic contexts that were published no later than December
2016. An additional search was conducted on August 20,
2019. We chose our search terms based on prior literature
searches and articles a priori deemed as relevant. Searches
were conducted separately based on the following over-
arching terms: Physiological, behavioral, interpersonal,
and dyadic. For each of these terms, the search algorithm
was connected to the following terms with an AND state-
ment: synchron* OR coordination OR covariation OR
coherence OR linkage OR contagion OR attune* OR
alignment OR mimic* AND psychotherap* OR counseling
OR psychiatry. Asterisks denote that the search engine
will include permutations of the specified root. Searches
based on these keywords were conducted in PsychInfo and
PubMed. Additionally, once articles were identified as rel-
evant and meeting the eligibility criteria below, a reverse
citation search was conducted using Google Scholar. Eli-
gibility and exclusion criteria are listed below. Limitations
of the review, by definition, are that articles outside of our
search terms, time-period, or eligibility criteria were not
included.

Eligibility Criteria

(1) Published in English

(2) Published in a peer-reviewed journal

(3) Empirical examination of dyadic psychotherapy ses-
sions or interviews between patient (or pseudo-patients
based on actual patients) and therapist

(4) Quantitatively assessed temporal relationships in meas-
ures collected from patient and therapist

(5) Must include behavioral and/or physiological measure-
ments recorded at least two times during a therapy ses-
sion

Exclusion Criteria

(1) Studies of psychotherapy patients if there are no analy-
ses derived from actual sessions or interviews (e.g., if
the analyses were conducted on patients performing
laboratory-style tasks)

(2) Studies of couples and group therapy

(3) Examined only the coordination of responses on ques-
tionnaires

Additional details of the search and retrieval pro-
cess as well as the information extracted are available
upon request. Forty-three articles were included in this
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systematic review and denoted by asterisks in the Refer-
ences section.

Results

The results of our systematic review are framed as follows:
(1) we first provide descriptive summaries of the studies to
contextualize the included studies, and (2) we present the
results in terms of how interpersonal coordination in the
variety of observed modalities was linked to psychotherapy
outcomes, processes, as well as other measures and modali-
ties. Additionally, because not all forms of interpersonal
coordination were linked to therapeutic process, outcomes,
or modalities, additional text and tables organized by modal-
ity are available on an Open Science Framework repository:
https://osf.i0/2jz65/.

Descriptive Summaries of Studies

In the following, we provide descriptive summaries of the
studies to provide an overview of the therapy types included
in the studies, the gender composition of the dyads, the dis-
orders and issues of patients, the methods used to quantify
coordination, and the different timescales that were included
in the analyses. Note that the values may sum to more than
the total number of included articles because, for example,
multiple disorders could have been included or multiple
methods could have been employed.

Therapy Types Summary

The following therapy types were included in the reviewed
studies: Psychodynamic therapy (N=9), cognitive-behavio-
ral psychotherapy (N =38), the Hamilton Clinical Interview
(N=4), counseling interviews and sessions (N =13), motiva-
tion interview training sessions (N=2), intensive psycho-
therapy (N =2), daily life counseling, discharge interviews,
pseudo-therapy, process-oriented psychotherapy, remission
interviews, psychoanalysis, psychiatric intervention cogni-
tive-based therapy, body-oriented therapy, exposure-based
therapy, and other non-specified approaches (N =6) were
all represented.

Gender Composition Summary

~70% of the included studies incorporated cases where
there were mixed gender dyads (N =30), ~ 11% of the stud-
ies explicitly only examined same gender dyads (N=35)
and ~ 19% of the included studies did not provide enough

information for us to specify the gender composition
(N=38).

Disorders/Issues Summary

A variety of disorders and personal issues were investigated
in the studies including: depression (N =12), anxiety dis-
order (N =13), relationship issues (N=23), mood disorders
(N=3), affective disorders (N=3), adjustment disorders
(N=2), personality disorders (N =3), personality concerns
(N=2), schizophrenia (N=2), bipolar affective disorder
(N=2), somatization (N=2), family problems (N =2), intel-
lectual disability (N =1), interpersonal problems (N=1),
stress (N=1), eating disorder (N=2), grief/loss (N=1),
hostility (N=1), substance abuse (N=2), suicide ideation
(N=1), emotional issues related to health problems (N=1),
and pseudo-patients with no history of issues (N=3), and
other non-specified disorder/diagnoses (N=38).

Methods Summary

Most of the studies relied on Pearson correlations of meas-
ures taken from the patients and therapists (N=15). In some
cases, these were traditional correlation values (e.g., DiMas-
cio et al. 1957) and in many other cases these were ratios of
positive to negative correlations derived from a windowing
procedure taking time segments across the psychotherapy
session (e.g., Marci and Orr 2006). A large percentage of
the remaining studies relied on cross-correlations (N=11),
which typically quantified coordination by taking an abso-
lute value of the cross-correlation functions across windows
and at various lags (e.g., Galbusera et al. 2016; Ramseyer
and Tschacher 2011). In addition, there were a number of
studies that used various scores (N=15) that involved cal-
culating differences between speaking efforts (Geerts et al.
2006) or skin conductance levels (Marci et al. 2004), sum-
ming dominant behaviors of the patient and therapist (Alten-
stein et al. 2013), or dividing complementary behaviors of
the patient by those of the therapist (Ahmed et al. 2012).
Three studies used cross-recurrence quantification analysis.
A variety of other quantification techniques were also used,
but primarily by single studies including cohesion, multiple
regression, multilevel modeling (N = 3), transition matrices,
and cross-spectral analysis. About 28% (N=12) utilized
some form of null hypothesis comparison such as surrogate
or virtual pairs comparisons (Ramseyer and Tschacher 2010)
or comparisons of model fit (Lord et al. 2015).
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Time Scales

Most of the studies included in this review (N =33) focused
on data from single sessions. Of those 33 studies, most
(N=26) examined only segments of a full session; the most
frequently studied segments had a length of 11-15 min
(N=12) or 1620 min (N=06). Of the 10 studies that drew
from more than one session, many of them (N=7) studied a
series of six sessions. Three studies drew on data from more
than seven sessions, namely full psychotherapy treatment
sequences consisting of 27, 31, and 44 sessions. Of these
three studies, two treated each session as a singular observa-
tion in a way that does not reflect the temporal dependencies
inherent to the course of treatment. Finally, one study in our
sample accounted for change over time for a period longer
than six sessions (Tomicic et al. 2016).

Results by Coordination Function
Links to Psychotherapy Outcomes

Interpersonal coordination in bodily movements, vocaliza-
tions, interpersonal processes, and physiology were linked
to psychotherapy outcomes. Results supporting this can
be found in Table 1. Note that all outcomes not explicitly
labeled session outcomes, refer to an overall outcome meas-
ure of the therapy. A majority of studies found negative asso-
ciations between coordination (primarily in body movements
and “Nonverbal Involvement Behavior”) and symptomatol-
ogy (e.g., Bos et al. 2002; Geerts et al. 1996; Ramseyer and
Tschacher 2011), or a positive association with beneficial
treatment outcomes such as goal attainment (Ramseyer and
Tschacher 2016). This means, that stronger coordination was
often associated with fewer symptoms and thus, better treat-
ment success. In some other cases, changes toward stronger
non-verbal attunement between patients and therapist within
sessions or interviews were related to better responsiveness
to treatment (Geerts et al. 2000) or a lowered risk for relapse
(Geerts et al. 2006).

There were three findings related to vocalization that
were somewhat in contrast to each other. Specifically, when
the therapists’ vocal pitch followed the patients’ vocal pitch
more strongly, an increase in symptoms was observed (Reich
et al. 2014); however, when comparing a good outcome
sessions to a poor outcome session, stronger coordination
of speech rate between therapist and patient was associ-
ated with the better treatment outcome (Rocco et al. 2016).
Moreover, another study showed that higher language style
matching during early phases of treatment was associated
with symptom reduction (Borelli et al. 2019). While vocal
pitch, speech rate, and language style are different aspects of
vocalizations, these results suggest that even within a given

@ Springer

modality there can be variability regarding how interper-
sonal coordination is related to psychotherapy outcomes
(i.e., associated with better or worse outcomes).

Next, references to the interpersonal processes modality
explicitly refers to studies based on the interpersonal pro-
cess circumplex (Wiggins 1996). While many of the other
modalities could be considered interpersonal processes or
behaviors, the studies included in this modality focus on
those that examined relationships between displays of inter-
personal control and affiliation. Generally, they examined
how specific interpersonal displays were complementary
and sufficiently met by matching displays. With regard to
the link between psychotherapy outcomes and interpersonal
processes, one study found that in cases with more success-
ful treatment outcomes and reduction in symptoms, there
was a curvilinear pattern of complementarity that started and
ended high, but decreased during the middle of the treatment
(Tracey et al. 1999).

Lastly, one study found that synchrony of respiration rate
was associated with higher ratings by the therapist regard-
ing the patient’s progress in their treatment (Tschacher and
Meier 2019).

Links to Therapeutic Alliance and Relationship

Interpersonal coordination of body movements, speech,
physiology and general measures of nonverbal interpersonal
processes were linked to measures of therapeutic alliance
(see Table 2). In particular, the included studies linked coor-
dination patterns of body, nonverbal affiliative behaviors,
and physiology (Bar-Kalifa et al. 2019) with positive patient
evaluations of therapeutic alliance (Altenstein et al. 2013;
Ramseyer and Tschacher 2014, 2016; Tschacher and Meier
2019) and self-efficacy (Ramseyer and Tschacher 2011).
Additionally, synchronization of body movement was nega-
tively associated with therapist evaluation of patients’ resist-
ance (Ramseyer and Tschacher 2014).

Three studies included here examined the relation
between coordination of speech and quality of therapeutic
relationship. A study examining vocal pitch and quality of
alliance reported that higher therapist leading was negatively
associated with measures of therapeutic alliance (Reich et al.
2014). Another study investigating speech rate in a compara-
tive case study involving two therapeutic sessions suggested
a relationship between high attunement of speech rate and
relationship quality (Rocco et al. 2016). Moreover, finally,
another study showed a relationship between synchrony of
vocal pitch (as a measure of arousal) and alliance (Bryan
et al. 2018).
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Links to Empathy

Table 3 summarizes the different ways in which measures
of interpersonal coordination were related to measures of
empathy. Empathy is closely linked to measures of therapeu-
tic alliance and relationship, however, as it has been exam-
ined in isolation in some studies included in this review, we
have decided to report these findings separately in the table
below. For a more in-depth exploration of empathy and vary-
ing forms of emotional coordination, we refer the reader to
Singer and Lamm (2009) and Butler (2011).

These studies linked measures of empathy to coordi-
nation mainly in two modalities: physiological measures
(Marci et al. 2007; Marci and Orr 2006; Messina et al. 2013;
Robinson et al. 1982) and coordination of voice/language
(Imel et al. 2014; Lord et al. 2015). The studies reported
that coordination between patient and therapists in physi-
ological measures related to skin conductance (EDA) were
associated with higher measures of empathy. Likewise, the
coordination of fundamental frequency of the voice as well
as the matching of particular linguistic categories between
patient and therapist were associated with higher ratings of
empathy (Imel et al. 2014; Lord et al. 2015), although a large
replication study failed to find such an association (Gaume
et al. 2019).

Links Between Modalities

A few studies investigated the coordination links between
modalities. These are shown in Table 4. The dominant
approach linking modalities tended to correlate physiologi-
cal measures such as heart rate or skin conductance to par-
ticular patient behaviors (as coded by an observer). Taken
together these results suggest that there are systematic vari-
ations in heart rate and skin conductance of both patient and
therapist that correspond to particular patient behaviors such
as displays of tension, tension release, hostility, antagonism,
and anxiety (Coleman et al. 1956; DiMascio et al. 1957).
Further, studies reported evidence of a link between coordi-
nation of “Nonverbal Involvement Behaviors” of patient and
therapist that were associated with increased patient satisfac-
tion with the interaction (Geerts et al. 2006). Two studies
also examined the relationship between two physiological
measures (Stratford et al. 2012, 2014) providing evidence
of a relationship between neural activity and EDA as well
as heart rate variability and EDA.

Discussion

In this systematic review, we set out to collate the extant
findings related to interpersonal coordination in psy-
chotherapy studies across the available interactional

modalities to assess the extent to which interpersonal coor-
dination emerges during psychotherapy and its relation
to psychotherapy processes and outcomes. We found that
interpersonal coordination in physiology, bodily move-
ments, interpersonal processes, and language/speech pat-
terns have been observed in a variety of psychotherapy
contexts and further, that coordination in these modali-
ties is related to important psychotherapeutic outcomes
such as reduction in symptomatology and dropout as well
as reports of therapeutic alliance and empathy. Figure 2
presents a path diagrammatic overview of our findings.
There could be extant moderating or mediating relation-
ships, although the current evidence does not allow us
to predict and/or depict such relationships. Furthermore,
while we draw linear relationships between the variables,
this is only a schematic overview and we encourage future
work to examine more complex and nonlinear relation-
ships that may play a critical role in facilitating effective
psychotherapy (Laurenceau et al. 2007).

With regard to physiology, the literature suggests that
interpersonal coordination in psychotherapy emerges pri-
marily in measures related to the autonomic nervous system
such as heart rate or skin conductance. While some studies
have examined neurophysiological measures such as EEG,
this is not an area that has been widely explored in the psy-
chotherapeutic context (Stratford et al. 2012). In studies that
examined physiological coordination over time, no clear pat-
tern across studies was identified except that the strength of
the coordination changes both within and across sessions
(Di Mascio et al. 1955; Stratford et al. 2012, 2014) and that
coordination levels in early sessions may be related to diag-
noses (Paulick et al. 2018b), symptom reduction (Borelli
et al. 2019), and dropout (Paulick et al. 2018a). Further,
physiological coordination was primarily linked to meas-
ures of empathy and emotion (Marci et al. 2007; Marci and
Orr 2006; Messina et al. 2013) with no direct links between
physiological coordination and psychotherapy outcomes.

Coordination in bodily movements occurred quite
robustly in the included studies with both global upper bod-
ily movements (Ramseyer and Tschacher 2011) as well as
head and hand movements showing evidence of synchroni-
zation between patient and therapist (Ramseyer and Tsch-
acher 2014, 2016). Movement coordination also appeared
to matter significantly for treatment effectiveness as it had
a number of associations with reductions in symptomatol-
ogy, favorable treatment outcomes, and stronger therapeutic
alliance (Ramseyer and Tschacher 2014, 2016). Relatedly,
“Nonverbal Involvement Behaviors” and support behav-
iors which included measures of body movements between
patient and therapist showed evidence of attunement that
was also linked to reductions in symptomatology as well
as reduction of relapse (Bos et al. 2002; Bouhuys and Sam
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2000; Geerts and Bouhuys 1998; Geerts et al. 1996, 2000,
2006).

Additionally, interpersonal process measures derived
from interpersonal theory such as displays of dominance
and affiliation exhibited coordinated, yet primarily comple-
mentary patterns between patient and therapist (Ahmed et al.
2012; Thomas et al. 2014; Tracey et al. 1999); however,
one study examined the reciprocity and correspondence of
these constructs and how they changed over time (Altenstein
et al. 2013). Complementary interpersonal processes were
shown to have a link with treatment outcome. Specifically,
when interpersonal complementarity exhibited a curvilin-
ear U shape over the course of treatment, patients exhibited
improved treatment outcomes (Tracey et al. 1999). Addi-
tionally, the higher the average correspondence of affilia-
tion behaviors between patient and therapist, the higher the
reported therapeutic alliance (Altenstein et al. 2013).

A number of language, speech, and voice related meas-
ures exhibited coordination between patient and therapist
including fundamental frequency (Imel et al. 2014; Reich
et al. 2014), language style (Lord et al. 2015), vocalization-
silence dynamics (Tomicic et al. 2016), and speech rate
(Rocco et al. 2016). One study showed that higher vocal
pitch coordination specifically in the form of therapist lead-
ing, was associated with increases in symptoms and a reduc-
tion in therapeutic alliance (Reich et al. 2014). Another study
showed that stronger attunement of speech rate between
patient and therapist was related to better session outcomes
and relationship quality (Rocco et al. 2016). Other work has
shown that higher coordination of vocal pitch and language
style was related to higher empathy ratings (Imel et al. 2014;
Lord et al. 2015).

coordination was linked to higher

patient low frequency HRYV,

patient and therapist was linked
higher high frequency HRV,

to higher patient low frequency

HRV. In session 4, high EDA
and higher total HRV power. In

session 6, high EDA coordina-

tion was linked to a lower low
frequency/high frequency HRV

high EDA coordination between
ratio

During the second therapy session,

Results

Method
30 dyads (six therapists) Windowed regression and cor-
relation

Sample

General Issues and Critical Questions for Future
Research

Secondary modality

EDA

While we have collated the extant findings on interpersonal
coordination in psychotherapy, a number of critical ques-
tions remain unanswered if the aim is to explain its function-
ality during psychotherapy. On these grounds, we highlight
a number of issues for consideration in future research. In
the following, we propose four general shortcomings and
three critical questions identified by this review. Note that
while we refer to these as shortcomings here, we in no way
diminish the value of the groundbreaking work included in
this review.

Heart rate variability (HRV)

Primary modality

General Shortcomings with Extant Research
Treatment Types and Disorders/Issues

In this review, we were quite agnostic to treatment type
and patient specific disorders/issues. This is a justifiable

“Indicates that this method was also evaluated using surrogate analysis or a control comparison

EDA electrodermal activity; EEG electroencephalography; HRV heart rate variability

Table 4 (continued)
Stratford et al. (2014)

Reference

@ Springer
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approach given that interpersonal coordination as a con-
struct is more related to common factors than particular
treatments for particular conditions. Furthermore, since
studies investigating interpersonal coordination in psycho-
therapy are relatively sparse, it is too premature to conduct
a meaningful review of studies examining coordination in
relation to a single treatment type or patient disorder. That
being said, it is certainly an opportunity for future work to
consider the role of interpersonal coordination in a variety
of modalities as it functions in certain psychotherapy types
and specific conditions.

Methodological Shortcomings

While there are many known methodological challenges
in studying psychotherapy change processes (e.g., Lau-
renceau et al. 2007), such as identifying the shape of
change as well as the mediators and moderators of that
change, these issues are exacerbated when examining
interpersonal coordination and its relationship to psycho-
therapeutic change and constructs. One shortcoming is that
only a few of the studies heavily emphasizing cross-corre-
lational analyses appeared to account for auto-correlation
in the data, which can lead to finding spurious correlations
(see Dean and Dunsmuir 2016); however, methods for sur-
rogate testing can mitigate the chance of spurious findings
(see also Kleinbub 2017 for a discussion of this shortcom-
ing). While a number of the studies do engage in surrogate
testing, this practice should be essential for ensuring that
the observed coordination between patient and therapist is
more than coincidence (Ramseyer and Tschacher 2010).
Another issue is the potential mismatch between con-
struct and measurement (see also Terminological and
Conceptual Shortcomings section below). Specifically, the
most widely used analyses were correlational analyses,
but there are other forms of coordination and correspond-
ing analytical techniques to capture these patterns such
as models that allow for varying strengths of coordina-
tion between multiple variables and different coordination
ratios (Butner et al. 2014), coupled oscillations (Ferrer
and Helm 2013; Ferrer et al. 2012; Fischer et al. 2017;
Helm et al. 2012) that can be specific to each dyad while
also generalizable (Steele et al. 2014) and specify phasic
relationships (Schmidt et al. 2012), patterns of recurrence
(Fusaroli et al. 2014a, b; Fusaroli and Tylén 2016), and
those that assess who is driving the coordination (Crowell
etal. 2017; Sugihara et al. 2012). These and other methods
for assessing coordination are reviewed in detail elsewhere
(e.g., Butler 2011; McAssey et al. 2013). Efforts should
be taken to more clearly articulate the expected form of
coordination, its relation to theoretical constructs, and
appropriate methodological tools for modeling it.

@ Springer

Terminological and Conceptual Shortcomings

As pointed out by Palumbo et al. (2016) and Kleinbub
(2017), the area of interpersonal coordination more gener-
ally, not only in psychotherapy, is rife with terminologi-
cal and conceptual problems that have contingencies with
statistical and measurement issues, which in turn prohibits
many cross-study comparisons (cf., Rennung and Goritz
2016). This review identifies an overall and pervasive lack
of terminological consistency when it comes to referring
to interpersonal coordination in psychotherapy. While a
full analysis of terminology is beyond the scope of the cur-
rent review, we defer to several useful papers that provide
insights that span terminological and methodological uses
of terms related to interpersonal coordination (see Butler
2011; Butner et al. 2014; Cornejo et al. 2017; Delaherche
et al. 2012; Leclére et al. 2014; Palumbo et al. 2016).

One terminological limitation we would like to discuss
is that, of the few included studies that examined phenom-
ena related to language, a rather limited conceptualization
of language was employed. As a result, much more work
needs to be done in this area, and there are many poten-
tially important conversational linguistic features such as
minimal responses and hesitations, among others, that
might prove crucial to examine. Semantic aspects of lan-
guage that could be highly relevant to the treatment pro-
cess in psychotherapy have also not yet received adequate
attention. Related work, for example, has examined seman-
tic coordination between interlocutors (Parker et al. 2016;
Russell et al. 2012), particularly when there are points of
change in the conversation (Wiltshire et al. 2018), and
how those semantic topics change over time (Angus et al.
2012a, b; Angus et al. 2012a, b; Atkins et al. 2012).

This conceptual problem further presents itself within
some frameworks included in this review that concatenate
different modalities in communication collapsing meas-
ures of body movement, vocal engagement, linguistic fea-
tures, eye gaze, hand gestures and so on into interpretative
categories (Ahmed et al. 2012; Altenstein et al. 2013; Bos
et al. 2002; Geerts and Bouhuys 1998; Geerts et al. 1996,
2000, 2006; Thomas et al. 2014; Tracey et al. 1999). Based
on the results of this review, we propose that future stud-
ies investigating singular modalities ought to, rather than
collapsing interpersonal, communicative, and vocalization
behaviors into interpretative categories, preserve the sin-
gular modalities to advance the understanding of the ways
different modalities and interactional behaviors are linked
to aspects such as therapeutic alliance and symptomatol-
ogy (as proposed in the first and second critical questions
below).
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Lack of Multi-Session Studies

Psychotherapy is fundamentally a longitudinal process that
occurs within, across, and in between many sessions. We,
however, observed a tendency for studies to examine meas-
ures derived primarily from a single session. On the one
hand, this makes it difficult to examine changes in therapy
over time. Accordingly, we see potential in systematically
investigating change in coordination over time within and
across sessions. This would allow for the identification of
points where there are concomitant changes in coordina-
tion in many modalities with therapeutic constructs. For
example, it may be that there are expected phases to the
psychotherapy (e.g., Howard et al. 1993) in which coordina-
tion is expected to change in systematic ways in particular
phases. Such efforts would help to answer questions about
the functional role of interpersonal coordination. Nonethe-
less, the ability to predict treatment outcomes with measures
from a single session is of great utility; however, it leaves
us with little explanation as to how and why coordination
is functional in psychotherapeutic contexts, which might be
garnered by studying the time course of coordination across
treatment (cf. Nowak et al. 2017).

Critical Questions for Future Research

With regards to coordination of different modalities in face-
to-face interaction in the context of psychotherapy, some
fundamental, critical questions remain unanswered. First,
an underlying question regarding the link between coordina-
tion and the quality of interpersonal relationships remains
as follows: Is there a larger construct underpinning inter-
personal coordination, is it capturing multiple constructs,
or is coordination its own construct relevant directly for
psychotherapy? For example, is coordination of move-
ment and language underpinning the therapeutic relation-
ship (Ramseyer and Tschacher 2011; Reich et al. 2014) and
coordination in physiology capturing the ‘real” emotional
relationship (Peluso et al. 2012)? Or, are these constructs
better reflected in the questionnaires and ratings systems
designed to capture them? If the former is the case, then per-
haps coordination is something that is more foundational to
social interaction (Dale et al. 2013; Fusaroli et al. 2014a, b)
in a way that allows these relationships to flourish (cf. Bohl
2015). Alternatively, coordination may simply be reflective
of particular common factors or social mentalities and com-
petencies associated with social roles (Gilbert 2019) or they
could reflect evolutionary processes that facilitate feelings of
safety in social interactions (Geller and Porges 2014). Future
work that proposes changes in the relationships between
these variables based on the effectiveness of the treatment
may be one useful way forward for assessing the functional-
ity of coordination in psychotherapy (Rocco et al. 2016).

Relatedly, we propose a second overall critical question
regarding the link between coordination and symptomatol-
ogy: What critical aspects of psychotherapy bring about
change in patient behavior and symptomatology and does
coordination play a role in this change? The fundamental
goal of psychotherapy is to create a change in a patient’s pat-
terns of thought, behavior, and/or emotion that is remedial
for a patient’s disorder, problem, or concern (Wampold and
Imel 2015). While this review shows a general link between
coordination in some modalities and change in symptomatol-
ogy, it is not clear how coordination functions toward bring-
ing about psychotherapeutic change, particularly when the
needs of clients can be so diverse. Indeed, an approach that
emphasizes points of psychotherapeutic change as a basis for
understanding individual psychotherapy effectiveness has
been described elsewhere (Gelo and Salvatore 2016). Our
emphasis on how interpersonal coordination corresponds to
patterns of psychotherapeutic change could readily be incor-
porated into such an approach.

Finally, we propose a fundamental question that remains
unanswered in the literature regarding the link between dif-
ferent modalities, namely: What is the relationship across
modalities? While a few of the studies examined cross-
modality relationships, in considering the patient and thera-
pist as a dynamical system, there ought to be systematic
relationships between measures derived from the various
modalities (Gelo and Salvatore 2016; Schiepek et al. 2015).
The dotted lines in Fig. 2 makes it apparent the lack of
research examining relationship between modalities, and
note that neurophysiological measures, to a large extent,
have been unexamined. One approach to this question is
exemplified in Gorman et al. (2016) who examined the rela-
tionship between neurophysiology and language styles in
a teamwork context. Another example involves a study of
couples therapy in which a method was advanced that links
coordination in vocal pitch with physiology across three
interlocutors (Butner et al. 2017). Answering this ques-
tion could highlight the cascading effects that permeate the
multi-scale psychotherapeutic system (cf. Kelty-Stephen
et al. 2013) and highlight key modalities of influence, for
example, how the behavior of one person may be driving
both the behavior and physiology of another (cf. Crowell
et al. 2017). This may have also practical utility in selection
of important measures for actual psychotherapy sessions
that are incorporated as therapeutic tools (Imel et al. 2017,
Schiepek et al. 2015).

Data from a well-designed study could provide pre-
liminary answers to these questions. Such a study would
include a measure from each of the modalities included in
this review (and shown in Fig. 1), each of the psychother-
apy process and outcome measures, and account for longi-
tudinal change within and across sessions. The important
aspect here is that many of the studies focused only on the
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relationship between specific modalities with particular
outcomes or processes while excluding others. While there
are many valid reasons for doing so, both theoretically and
pragmatically, the cost is that there are potentially important
interconnections and relationships between measures that
are omitted (see Fig. 1 for example), thus precluding answers
to the aforementioned questions. Such a study will likely
need to incorporate machine learning methods for coordina-
tion-based feature extraction across multiple measures (e.g.,
Chanel et al. 2013). While this type of study is a necessary
precursor to the practical implications listed below, we still
find the potential practical implications worth stating here as
motivation for conducting such challenging, yet potentially
rewarding research.

Practical Implications

All of the measures from this review can be grouped accord-
ing to whether they are forms of computer- or human-based
assessment (Imel et al. 2017). Whereas studies that rely
on physiological measures or use automated processes to
extract movement patterns from videos are examples of
computer-based assessments, studies that require human
responses or evaluations of behavior such as joystick ratings
of interpersonal dimensions are human-based assessments.
In many ways, the study of psychotherapy and longitudi-
nal human interaction quickly becomes a big data problem
where there is an increasing need for more computer-based
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assessments. Such methods not only allow for quicker
assessments of more data, but they also open up possibili-
ties for using technology to enhance the interaction (Imel
et al. 2017). In the present context, one crucial goal involves
working toward the adoption of near-real time measures of
coordination, whether in bodily movements, physiology, or
communication patterns, to apply meaningful feedback to
the interaction itself (cf. Gorman et al. 2012; Schiepek et al.
2015; Wiltshire et al. 2020). Of course, much work remains
to be done prior to advancing this effort, such as how these
specific technologies can be used to scaffold specific aspects
of the interaction (cf. Fiore and Wiltshire 2016; Wiltshire
and Fiore 2014), although having this goal may contextual-
ize the types of interpersonal coordination studies conducted
on psychotherapy in the future.

Not only could measures of coordination become a focus
for feedback during psychotherapy sessions, but perhaps first
and foremost, they could become a focus for the training
of psychotherapists. With all the apparent benefits of vari-
ous forms of coordination, it may be a fruitful endeavor to
consider what aspects of extant therapist training coincide
with these findings and could be targeted as training oppor-
tunities. For example, therapists in training could undergo
pitch and behavioral matching training or activities meant to
align interlocutors’ physiology (Ferrer and Helm 2013); or,
perhaps, even dyadic practices that focus on increasing affec-
tive awareness, mentalization capacities (Singer and Engert
2019), and neurofeedback that encourages empathy (Jarveld
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et al. 2019). Activities of this nature, while not substitutes
for current forms of training, may give therapists additional
interactional strategies that allow them to become more
aware of the ways in which they coordinate with patients,
which in turn, may contribute to better psychotherapeutic
outcomes. The benefits of such training remain to be seen,
although there is reasonable motivation to explore these pos-
sibilities given the extant findings.

Advancing the empirical work in this area will have
practical implications for theory building as well. On the
one hand, these studies show that coordination matters in
psychotherapy, but studies in other contexts are beginning
to show that more coordination is not necessarily better and
may be largely contingent upon context (Abney et al. 2015;
Miles et al. 2017; Timmons et al. 2015). It may be that better
therapeutic outcomes are achieved with an optimum amount
of coordination (cf. Harrison and Stergiou 2015; Ramseyer
2011; Wiltshire et al. 2018) that occurs at the right time
and that is in a specific modality or at the right level of
analysis (Koole and Tschacher 2016). In some cases, the
optimum coordination, may in fact be no coordination at
all to achieve a specific interaction/therapeutic goal includ-
ing, for example, interpersonal dynamics that temporarily
rupture the therapeutic relationship (e.g., Colli and Lingi-
ardi 2009). Such efforts to identify more nuanced aspects
of interpersonal coordination as they relate to the particular
needs of the client, different therapeutic contexts, diagno-
ses, personality traits, and personal/therapeutic/interactional
goals, will contribute more largely to understanding and
enriching theory about interpersonal coordination during
human interaction.

Conclusion

Interpersonal coordination plays a functional role in psy-
chotherapy, yet that role is not widely understood. As a first
attempt at clarifying this relationship, we have reviewed the
extant studies on interpersonal coordination occurring in
psychotherapeutic contexts. We showed that there is evi-
dence of coordination in bodily movement, voice, language,
and physiology during psychotherapy and that these modali-
ties differentially relate to treatment outcomes, relationship
quality, and empathy. At least in the studies conducted so far,
we found that movement coordination was most associated
with psychotherapy outcomes, physiological coordination
was most associated with empathy, and coordination in a
variety of modalities including language/vocalizations were
associated with therapeutic alliance. While this area shows
promise for contributing to a better understanding of psycho-
therapy and human interaction, there is much work needed to
better illuminate the relationship between coordination and
psychotherapeutic outcomes and processes. This review is an

essential first step towards unifying the disparate findings in
this area and identifying the critical questions that will guide
this field of inquiry, hopefully, for years to come.
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