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Client–therapist synchrony in various channels (e.g., self-reported affect or physical movement) has been
shown as a key process in the construction and development of therapeutic alliance. However, psycho-
physiological synchrony between clients and therapists has been understudied, with the few extant studies
typically relying on single-session data, and no studies examining it within the context of emotion-
focused techniques. The main aim of the current paper is to examine the role of client–therapist
physiological synchrony during segments of one emotion-focused technique—namely, imagery (IM)
work—in predicting therapeutic alliance, and to compare it to the role of synchrony during segments of
more traditional cognitive–behavioral (CB) techniques. We conducted an open-trial study in which 31
clients with test anxiety received a 6-session protocol-based treatment. Both clients’ and therapists’
electrodermal activity (EDA) were continuously assessed during sessions. The physiological measures
for 5 sessions each (N � 128) were used to compute client–therapist synchrony in IM and CB segments.
Therapeutic alliance was assessed using the Session Alliance Inventory. Client–therapist dyads’ syn-
chrony during IM and CB segments was, on average, greater than chance. Synchrony varied mostly at
the session (vs. the dyad) level. Multilevel analyses revealed that the synchrony within IM segments (but
not within CB segments) was significantly associated with the therapeutic bond aspect (but not the
task/goal aspects) of alliance. Physiological synchrony during emotion-focused IM is tied to the bond
component of the therapeutic alliance at the session level.

Public Significance Statement
Our findings indicate that clients and their therapists synchronize their physiology during therapy.
Furthermore, such synchrony during experiential work may contribute to the therapeutic bond.
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People tend to spontaneously synchronize their perceptual, af-
fective, physiological and behavioral responses with each other
(e.g., Koole & Tschacher, 2016; Liu, Zhou, Palumbo, & Wang,
2016; Ramseyer, 2011; Repp & Su, 2013; Semin & Cacioppo,
2008; Tschacher & Pfammatter, 2016). Such synchrony occurs
more in the context of positive relationships, and tends to
facilitate positive exchanges, cooperation, and helping behav-
iors (Bernieri, Reznick, & Rosenthal, 1988; Tschacher, Rees, &
Ramseyer, 2014).

In their Interpersonal Synchrony (In-Sync) model of psycho-
therapy, Koole and Tschacher (2016) argue that therapeutic
alliance—that is, the indication that a therapeutic relationship is
positive, cooperative, and helpful—may itself be grounded in such
synchrony. Specifically, the model suggests that synchrony be-
tween a client and a therapist allows the dyad to construct mutual
understanding and to share emotional experiences, which ulti-
mately facilitate therapeutic change (e.g., by improving clients’
emotion-regulatory capacities). Indeed, client–therapist synchrony
in various channels, including conscious experience (e.g., Atzil-
Slonim et al., 2018; Kivlighan, Kline, Gelso, & Hill, 2017; Rubel,
Bar-Kalifa, Atzil-Slonim, Schmidt, & Lutz, 2018), somatic-motor
activity (e.g., Paulick et al., 2018, 2018; Ramseyer & Tschacher,
2011), vocal qualities (e.g., Imel et al., 2014), and physiology level
(e.g., Marci, Ham, Moran, & Orr, 2007; for review, see Kleinbub,
2017) were found to be associated with salubrious therapeutic
outcomes (e.g., perceived empathy and lower drop-out).

The main aim of the current paper is to examine the association
between client–therapist physiological synchrony and clients’ re-
ported therapeutic alliance. Specifically, we tested the idea that
synchrony in the therapeutic dyad members’ electrodermal activity
(EDA) will be associated with working alliance. We chose to focus
on EDA as it indexes the sympathetic system, which is robustly
associated with emotional arousal (Braithwaite, Watson, Jones, &
Rowe, 2015).

Despite the growing number of studies that have begun to
examine client–therapist synchrony in EDA, its dynamics and
clinical meaning are still unclear (Kleinbub, 2017). In one of the
earliest studies on the topic (Robinson, Herman, & Kaplan, 1982),
21 new client–therapist dyads were observed in one counseling
interview. Clients from dyads who showed higher concordance in
their electrodermal responses during the session reported that their
therapists were more empathically understanding toward them.
Similarly, Marci et al. (2007) analyzed single therapy sessions
from 20 established client–therapist dyads; clients in dyads show-
ing higher concordance in their electrodermal conductance levels
during the session reported that their therapists were more em-
pathically understanding. Moreover, in moments of high concor-
dance, both clients and therapists demonstrated more positive
behaviors (e.g., showing positive regard).

One limitation of these two early studies on EDA synchrony and
of many of the psychophysiological synchrony ones that have
followed (for review, see Kleinbub, 2017) is their reliance on a
single psychotherapy session (in fact, this has been a characteristic
of most studies on client–therapist synchrony in other channels
[e.g., movement or self-reported affect] as well). Importantly, with
data from only one session, one cannot disentangle dyad-level (i.e.,
between-dyad) variance from session-level (i.e., within-dyad) vari-
ance. Specifically, if synchrony varies mostly at the dyad level, we
should think of it as a characteristic of client–therapist dyads, and

thus should expect it to be associated with other dyad-level char-
acteristics (e.g., dyads who tend to show synchrony across sessions
may tend to have a strong therapeutic bond across sessions).
Alternatively, if synchrony varies mostly at the session level, we
should think of it as a characteristic of sessions, and thus should
expect it to be associated with other session-level characteristics
(e.g., sessions in which dyads are synchronous should be marked
by a stronger bond).

Of course, these two alternatives are not necessarily mutually
exclusive, as processes at both the dyad and the session levels can
be at play. For example, the therapeutic alliance, which in theory
is intimately tied to synchrony (Koole & Tschacher, 2016), often
demonstrates both between-client and within-client effects on out-
come (Falkenström, Granström, & Holmqvist, 2013), although
their magnitude often differs (Accurso et al., 2015; Zilcha-Mano et
al., 2016). Thus, we sought to examine, for the first time, the
relative contribution of these two levels of physiological (EDA-
based) synchrony in predicting alliance.

To this end, we used data from an open-trial study, in which 31
clients with test anxiety (TA) received a six-session protocol-based
treatment. In addition to traditional cognitive–behavioral tech-
niques, each of the six sessions also included imagery work (e.g.,
safe-place imagery, imagery with rescripting), a set of techniques
found to be effective in alleviating various psychological condi-
tions (Lee & Kwon, 2013; Nilsson, Lundh, & Viborg, 2012;
Wheatley, Hackmann, & Brewin, 2009), including TA (Reiss et
al., 2017). By helping clients enter in imagery into anxiety-related
experiences and memories, this technique allows access to mal-
adaptive affective-cognitive schemata in a relatively direct and
emotionally laden manner. Indeed, mental images, more than verbal
prompts, tend to elicit intense emotions (Holmes & Mathews, 2005,
2010). In the context of therapy, such experiential activation provides
a direct opportunity for processing the maladaptive emotions associ-
ated with the anxiety-related experiences (e.g., Goldman, Greenberg,
& Pos, 2005). Using these, clients and therapists can work together to
get a better sense of what was so emotionally distressing in the
original experience, to understand the felt emotions and their previ-
ously inhibited action tendencies, and to recognize the unsatisfied
psychological needs. Subsequently, clients and therapists can work to
“re-script” the original experience in imagery, a process that often
engenders a transformation of the previously held maladaptive
affective-cognitive schemata (e.g., “I am a deficient person, and that’s
why I have poor study skills”) into less maladaptive ones (e.g., “I was
just a kid; with the right guidance, I could have developed better study
skills; in fact, I still can”).

In the current study we were particularly interested in the
interpersonal aspect of imagery work, an aspect that is often
neglected in accounts of this technique. Specifically, we examined
the role of client–therapist physiological synchrony during periods
of imagery work in predicting therapeutic alliance. In our view,
during these emotionally intense segments, as clients get more
deeply in touch with their emotions and pain, they stand to benefit
from having a therapist who is synchronized with their emotions.
We contend that such attuned therapists would be better able to
empathize with their clients’ experience, will gain an experiential
understanding of their clients’ experiences, and thus will be better
equipped to help their clients process and regulate their distress
(for review, see Butler & Randall, 2013).

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

509PHYSIOLOGICAL SYNCHRONY AND THERAPEUTIC ALLIANCE



Joint participation in such moments of empathic attunement
(referred to, elsewhere, as “I-sharing” experiences; Pinel, Long,
Landau, Alexander, & Pyszczynski, 2006), are at the heart of the
therapeutic alliance (Koole & Tschacher, 2016). However, they are
likely to be more pertinent when clients and therapists share
emotionally laden moments. In contrast, we would expect it to
be somewhat less relevant in other moments of therapy. Such (less
emotional) moments can however serve as a within-dyad compar-
ison point, thus providing context for the association between
alliance (on the one hand) and synchrony during imagery work (on
the other). In the present study, we were fortunate to have both
imagery work and more traditional cognitive–behavioral work
within each of the protocol’s sessions. This provided us with a
strong within-dyad comparison point.

To summarize, client–therapist synchrony has been proposed as
a key process in the construction and development of the thera-
peutic bond. To date, studies on the effects of physiological
synchrony have relied on data from a single therapy session per
dyad, and thus could not clarify to what extent synchrony is a
dyad-level or a session-level phenomenon. In the present study, we
used physiological recordings from 31 clients (and their therapists)
who took part in a 6-session protocol-based treatment for TA; we
used data from Sessions 2–6 for reasons outlined below. The
treatment included, in each session, imagery work techniques that
elicit intense emotional responses, and thus, provide a unique
experiential context to test the theorized beneficial relational ef-
fects of synchrony; the treatment also included, in each session,
some traditional cognitive–behavioral work, which allowed us to
examine synchrony levels in each of the contexts, and to test the
prediction that only imagery-segment synchrony will be tied to
therapeutic alliance.

With these aims in mind, the following hypotheses guided our
work:

Hypothesis 1: We expected to find significant synchrony
within segments devoted to both imagery and cognitive–
behavioral work.

Hypothesis 2: We expected to find such synchrony to show
significant variability both at the between-dyad level and at
the between-session level.

Hypothesis 3: Finally, we expected to find synchrony during
the imagery work—but not during CB work—to be associated
with alliance, and particularly with its bond facet (vs. its
task/goal facets; Falkenström, Hatcher, Skjulsvik, Larsson, &
Holmqvist, 2015).

Method

Treatment Program

The treatment involved six sessions, each comprising a cognitive–
behavioral component as well as an imagery-based component.
During the imagery work, clients (and their therapists) were in-
vited to close their eyes and to focus on four phenomenological
elements: body sensations, emotions, cognitions, and behavioral
tendencies. The imagery components in each session were as
follows: Session 1 included safe place imagery work (in which
clients enter in imagery into a safe, calm, and relaxing scene);

Session 2 included exploratory imagery (in which clients explore
a distressing situation relevant to their TA); Sessions 3 and 4
included imagery with rescripting (in which clients enter into a
past test-related experience and rescript it to be less distressing);
Finally, Sessions 5 and 6 included imagery with rescripting fo-
cused on a future experience (in which clients imagine a future
study- or test-related situation and use mental contrasting [Oettin-
gen & Reininger, 2016] to address expected obstacles to a desired
end state). The cognitive–behavioral components in each session
were as follows: Session 1 included psychoeducation about TA;
Sessions 2 and 3 involved identification of automatic and alterna-
tive cognitions and behaviors; Sessions 4 and 5 included review
and adaptation of learning strategies and test-taking skills; Finally,
Session 6 involved consolidation and content review of the entire
therapy. The six-session protocol was administered over 3 weeks.
In the present study, we utilized data from Sessions 2–6 for each
client, as the safe-place imagery practiced during Session 1 was
intended mostly to socialize the clients to imagery work rather than
to elicit strong TA-related emotions. For more details about the
treatment, see Prinz, Bar-Kalifa, Rafaeli, Sened, and Lutz (2019)
and Prinz, Lutz, Bar-Kalifa, and Rafaeli (2016); for the full pro-
tocol, see www.osf.io/hraqd.

Clients

The study is based on a sample comprising 31 clients treated by
10 therapists (ranging from 1 to 10 clients per therapist; M � 3.1,
SD � 2.6). The clients were recruited at two sites: Trier University
in Germany and Bar-Ilan University in Israel. Clients were re-
cruited using flyers posted throughout the campuses and at the
campus health services, ads placed in the newsletters of local
universities, as well as a brief invitation given to participants in a
TA prevention workshop offered on campus. Thirty clients were
university students, and one was a trainee in a nursing program.
The treatment was provided at no cost to participants. Clients
eligible for the study had to meet the following criteria: Test
Anxiety Inventory (TAI; Spielberger, 1980) scores �50, no sui-
cidality, and no current therapy addressing TA. The 31 clients
ranged in age from 19 to 53 years (M � 25.9, SD � 6.3) and the
majority was female (74.2%). This study was approved by Bar-
Ilan University IRB.

Therapists’ Training and Supervision

Four of the 10 therapists were graduates of a masters’ program
in psychology, and had no prior therapy experience; the remaining
six therapists were doctoral-level students in clinical psychology,
each with at least 1 year prior experience as a clinician. All
therapists were trained in the treatment protocol in a 2-day work-
shop, which involved modeling and role-playing the intervention
modules. In addition, all therapists took part in a weekly group
supervision led by an experienced psychotherapist.

Procedure

To identify the imagery work segments, we reviewed the re-
cording of all sessions, and marked the start and stop points of
closed-eye imagery work completed in the session (Mlength � 19.8
min; SD � 8.4). Similarly, we reviewed the recordings and marked
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the start and stop points of the cognitive–behavioral tasks com-
pleted in the session (Mlength � 22.5 min; SD � 9.8).

The study utilized a multiple baseline design, with pretreatment
and posttreatment assessments as well as session-by-session re-
ports. In addition, therapists’ and clients’ electrodermal activity
(EDA) was continuously recorded during the sessions. Below, we
provide details only regarding the measures used in the present
study; for a fuller description of the assessment protocol, see Prinz
et al., 2019).

Measures

Physiological measures. In the Trier site, EDA data were
recorded at a sampling rate of 500 Hz using a Becker Meditec
EDA module amplifier (Karlsruhe, Germany; with 0–100 �S,
Sensitivity 25 mV/�S) connected to the acquisition computer via
Cesys C028149 USB-ISOLATOR. In the BIU site, EDA data were
recorded at a sampling rate of 1 Khz using the Mindware inte-
grated system and software package (Mindware Technology,
Gahnna, OH). In both sites, electrodes were attached to the thenar
and hypothenar locations of clients’ and therapists’ nondominant
hands. Continuous (1 Hz) EDA signals were extracted. These
signals were examined for gross motion artifacts and for detection
of nonresponsive signals (failing to exhibit SCL �1 �S in at least
10% of the data), which were excluded from the analysis (N � 18
sessions). Data from nine additional sessions could not be used for
technical problems. Thus, 83% (128 out of a possible 31 � 5 �
155 sessions) were available for analysis.

Therapeutic alliance. The Session Alliance Inventory (SAI;
Falkenström et al., 2015) was completed by the client after each
session. The SAI is a six-item self-report questionnaire that as-
sesses the therapeutic alliance. Each item is rated on a 6-point
Likert scale ranging from 1 (not at all) to 6 (completely). In the
current study, we used the two subscale scores: for bond (M �
5.38, SD � 0.83) and for task/goal (M � 5.14; SD � 0.88). The
between- and within-person reliabilities for the composite scales
were computed using procedures outlined by Shrout and Lane
(2012); these were .87 and .65 for the bond subscale, and .86 and
.71 for the task/goal subscale.

Analytic Approach

Assessing synchrony. Synchrony between clients’ and thera-
pists’ EDA was computed separately for imagery work (IM)
segments and for the cognitive–behavioral (CB) segments of each
session using a time domain time-series analysis. Specifically, we
first reviewed the recordings and marked the start and stop time of
the IM task as well as those of the CB task of each session. We
then removed the autocorrelated component from each EDA time
series (see Gottman, 1981). This was done using R’s (R Core
Team, 2013) auto.arima function (forecast package for R:
Hyndman et al., 2018), which automates the selection of ARIMA
model parameters for each time series by optimizing model fit. We
then computed the Cross Correlation Functions (CCFs) within
�10 s lags on dyads’ residualized EDA time-series, and used the
maximal correlation as the synchrony level index (see Chatel-
Goldman, Congedo, Jutten, & Schwartz, 2014; Golland, Arzouan,
& Levit-Binnun, 2015; Golland, Keissar, & Levit-Binnun, 2014;
Mauss, Levenson, McCarter, Wilhelm, & Gross, 2005, for a sim-

ilar approach). To account for possible nonstationarity effects in
physiological data over time, we computed the CCF in consecutive
temporal windows of 120 seconds, and then averaged across
windows to obtain an aggregated index of synchrony for each
session’s imagery segment.

To test whether the average client–therapist dyads’ synchrony
was greater than chance, we created surrogate data, by pairing
1,000 randomly selected time-series sequences drawn from our
clients’ EDA data with an equal number of randomly selected
time-series sequences drawn from our therapists’ EDA data. We
then calculated the CCF on each of these random pairs. To test the
statistical likelihood of the observed synchrony, we applied non-
parametric bootstrapping procedure (with 1,000 repetitions) allow-
ing us to compare the average CCF of the observed data to the
sampling distribution of the means constructed from the surrogate
data (for a similar approach, see Feldman, Magori-Cohen, Galili,
Singer, & Louzoun, 2011 and Golland et al., 2014, for example).
This procedure was conducted twice: once for the IM segments
and once for the CB segments.

Assessing variability in synchrony. To estimate the between-
dyad and between-session variability in synchrony, a 2-level hierar-
chal linear unconditional model was estimated with sessions nested
within dyads.1 Specifically, the following mixed model was esti-
mated:

Synchronytd � �00 � u0d � rtd (1)

where the synchrony during session t for dyad d was modeled as
a function of the sample’s intercept (�00), as well as a Level 2
random effect (u0d—representing between-dyad variability) and a
Level 1 random effect (rtd—representing between-session variabil-
ity). Again, this analysis was conducted twice: once for synchrony
in IM segments, and once for synchrony in CB segments.

Assessing the association between synchrony and alliance.
To test the association between client–therapist dyads’ synchrony
and clients’ reported alliance we used an additional 2-level hier-
archal linear model with sessions nested within dyads.2 Specifi-
cally, the following mixed model was estimated:

Alliancetd � �00 � �01 � Avg . Synchronyd

� �10 � Session Synchronytd � �20 � Alliance(t�1)d

� u0d � rtd (2)

where the alliance reported at the end of session t by client from
dyad d was modeled as a function of the sample’s intercept (�00),
the average (across all sessions) synchrony of the client with his or
her therapist (�01), the synchrony of the client with his or her

1 Unconditional three-level models (sessions nested within dyads nested
within therapists) showed no better fit for the CB synchrony (�2[1] �
1.687, p � .194). It did show a significant improvement in fit for the IM
synchrony (�2[1] � 4.070, p � .045); However, this three-level model
yielded hard-to-interpret results in which all Level 2 variance was absorbed
by Level 3. We believe this resulted from the nesting of (too few) clients
within (too few) therapists, and therefore we opted for the two-level models
(sessions nested within dyads).

2 Unconditional three-level models (sessions nested within dyads nested
within therapists) showed no better fit for either the alliance task/goal
subscale (�2[1] � .072, p � .789) or the alliance bond subscale (�2[1] �
1.434, p � .231); therefore, we opted for the two-level models (sessions
nested within dyads).
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therapist at session t (�10), the alliance reported by the client at the
end of session t 	 1 (�20), as well as Level 2 between-dyad (u0d)
and Level 1 between-session (rtc) residual (random) components.
This model was run three times, with either the SAI total scores,
the SAI-bond subscale, or the SAI-task/goal subscale as the out-
come. To disentangle between-dyad and between-session effects,
the session-level predictors were person-mean centered whereas
the between-dyad predictor was grand-mean centered. We reported
three models: (a) using the IM synchrony index as the predictor;
(b) using the CB synchrony index as the predictor; and (c) com-
bining both indices of synchrony as predictors. Analyses were
conducted using R’s lme4 package (Bates, 2005).

Results

Synchrony Within IM Work

Figure 1A presents the distribution of client–therapist dyads’
synchrony scores during IM segments, which had an average of
0.254 and a SD of 0.044. Figure 1B presents the sampling distri-
bution of the means constructed from the surrogate data of ran-
domly paired IM work segments (M � 0.230; SD � 0.004). As can
be seen, the sample’s (observed) mean synchrony level (marked by
a dashed vertical line) was higher than the upper limit of the 95%
confidence interval of the sampling distribution (marked by solid
vertical lines); thus, consistent with Hypothesis 1, client–therapist

dyadic synchrony during the IM segments was, on average, greater
than chance.

Synchrony Within CB Work

Figure 1C presents the distribution of client–therapist dyads’
synchrony scores during CB segments, which had an average of
0.254 and a SD of 0.050. Figure 1D presents the sampling distri-
bution of the means constructed from the surrogate data of ran-
domly paired CB work segments (M � 0.226; SD � 0.005). As
can be seen, the sample’s (observed) mean synchrony level
(marked by a dashed vertical line) was higher than the upper limit
of the 95% confidence interval of the sampling distribution
(marked by solid vertical lines); thus, and again consistent with
Hypothesis 1, client–therapist dyadic synchrony during the CB
segments was, on average, greater than chance. To compare syn-
chrony levels during IM versus CB segments we ran a 2-level
multilevel model (with sessions nested within clients). This model
revealed no significant difference (Est. � 0.0001, SE � 0.006, p �
.901).

Partitioning Synchrony Variability

The results from the unconditional HLM analyses showed that
synchrony during IM segments varied mostly at the within-dyad
level. Specifically, whereas the estimated variability at Level 1

Figure 1. The client–therapist synchrony observed distribution for the imagery (IM) work (Panel A) and the
cognitive–behavioral (CB) work (Panel C) segments, as well as the sampling distribution for the IM work (Panel
B) and CB work (Panel D). The solid vertical lines in Panels B and D denote 95% CI; the dashed vertical lines
denote the observed sample’s average score. CCFs � cross correlation functions.
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was significant (Est. � 0.00193, SE � 0.00028, p 
 .001) and
represented 98.8% of the total variability, the estimated variability
at Level 2 was not significant (Est. 0.00002, SE � 0.00014, p �
.4336) and represented only 1.2% of the total variability. Indeed,
including a Level 2 random component did not improve the fit of
the model as indicated by a nonsignificant deviance test (�2[1] �
0). Thus, in contrast to our prediction (Hypothesis 2), synchrony
during IM segments varied only at the session level.

The results from the unconditional HLM analyses showed that
synchrony during CB segments varied at both the within-dyad and
between-dyad levels. Specifically, both the estimated variability at
Level 1 (Est. � 0.00200, SE � 0.00029, p 
 .001) and at Level 2
(Est. � 0.00050, SE � 0.00027, p 
 .05) were significant, with the
former representing 79.3% of the total variability. Indeed, includ-
ing a Level 2 random component improved the fit of the model as
indicated by a significant deviance test (�2[1] � 7, p � .008).
Thus, in support to our prediction (Hypothesis 2), synchrony
during CB segments varied both at the session and at the dyad
level.

Estimating the Association Between Synchrony During
IM Segments and Alliance

Because synchrony during the IM segments showed no signif-
icant variability at Level 2, we estimated the association of syn-
chrony and alliance only at Level 1 (i.e., session level). The results
from the HLM analyses showed that synchrony was not signifi-
cantly associated with the task/goal subscale of alliance (Est. �
0.987, SE � 1.315, p � .455). In contrast, and in line with
Hypothesis 3, it was significantly associated with the alliance bond
subscale (Est. � 1.926, SE � 0.947, p � .045).

Estimating the Association Between Synchrony During
CB Segments and Alliance

The results from the HLM analyses showed that synchrony was
not significantly associated with the task/goal subscale of alliance
at either the session level (Est. � 0.668, SE � 1.271, p � .601),
or the person level (Est. � 4.576, SE � 3.988, p � .271).
Similarly, synchrony was not significantly associated with the
alliance bond subscale at either the session level (Est. � 	0.201,
SE � 0.961, p � .835), or the person level (Est. � 5.993, SE �
3.342, p � .084), though the latter effect approached significance.

Estimating the Association Between Synchrony During
Both Types of Segments and Alliance

Our final combined models, which included both IM and CB
synchrony indices as predictors, revealed that only session-level
synchrony during IM segments was positively associated with the
alliance bond subscale (Est. � 2.329, SE � 1.002, p � .023).3

Additional Analyses

To test whether the six therapists with prior clinical experience
differed from the four therapists without prior clinical experience
(see Method section, above) we ran an additional series of multi-
level models, which revealed no significant differences in syn-
chrony (Est. � 0.010, SE � 0.009, p � .249 for IM segments;

Est. � 0.014, SE � 0.0126, p � .268 for CB segments) or in
reports of alliance (Est. � 0.024, SE � 0.295, p � .937 for the
alliance task/goal subscale; Est. � 0.485, SE � 0.262, p � .075 for
the alliance bond subscale).

To test whether the alliance subscales or the synchrony indices
showed a linear trend over the course of treatment we ran a series
of unconditional linear growth multilevel models in which the
predictor was session number and the outcomes were one of the
alliance subscales or one of the synchrony indices. The fixed
effects of the alliance subscales indicated relatively high initial
levels of alliance (Est. � 5.006, SE � 0.140,p 
 .0001 for bond;
Est. � 4.869, SE � 0.140, p 
 .001 for task/goal) as well as
significant linear changes (Est. � 0.149, SE � 0.024, p 
 .001 for
bond; Est. 0.110, SE � 0.025, p 
 .001 for task/goal). Of note, no
such significant change was found for the synchrony indices
(Est. � 0.003, SE � 0.003, p � .696, for the IM segments; Est. �
0.002, SE � 0.003, p � .540, for the CB segments).4 In a second
step, we used the models’ random effects to extract the individu-
alized empirical Bayes estimates of the time slope for each client,
and tested the correlations between these estimates. We found a
significant positive association between the linear change esti-
mates for the alliance subscales (r � .661, p 
 .001), as well as a
significant positive association between the linear change esti-
mates for synchrony indices (r � .369, p � .045). However, no
significant associations were found between the linear changes in
either alliance subscale on the one hand and either synchrony
index on the other.

Discussion

The aim of this study was to investigate the dyad-level and
session-level associations between therapeutic alliance and client–
therapist EDA synchrony during imagery work conducted within a
six-session treatment for TA, and to compare these levels and
associations to those found with EDA synchrony during CB work.
Whereas previous investigations have explored the ties between
EDA synchrony and therapist-client empathy, the current study
examined synchrony vis-à-vis alliance and did so within the con-
text of a multisession therapy; it also focused on the synchrony that
occurred within two different types of interventions: imagery work,
during which the therapeutic dyad was engaged in an emotion-
focused technique, and CB work, during which the therapeutic dyad
focused more on psychoeducation, rational analysis, and behavioral
planning.

As expected, we found client–therapist physiological synchrony
to be greater than chance in both imagery and CB segments. We

3 Following a reviewer’s suggestion we tested for the possibility of
reverse directionality—i.e., that alliance scores reported at the end of
session t-1 would be associated with synchrony scores during session t. We
found no evidence for such pattern: the alliance bond and task/goal sub-
scales on session t-1 were not associated with either the synchrony during
IM segments (Est � 	0.010, SE � 0.022, p � .372 and Est. � 0.011,
SE � 0.010, p � .271, respectively) or synchrony during CB segments
(Est. � 0.013, SE � 0.011, p � .242; Est. � 	0.001, p � .912).

4 We also ran models in which the session number was treated as a
categorical predictor (allowing a test of time-independent differences in
levels of synchrony); these models too did not reveal significant differ-
ences in synchrony across the different sessions (F(4,99.2) � 0.04, p �
.996 for the IM segments; F(4,97.5) � 0.32, p � .866 for the CB
segments).
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interpret this finding to mean that in therapy (as in other close
dyadic interactions; e.g., Semin & Cacioppo, 2008), the two part-
ners tend to experience concomitant emotional activation.

To further examine the synchrony levels, we capitalized on the
availability of multisession data, which allowed us to partition the
variability in synchrony into within-dyad as well as between-dyad
levels. Within the imagery segments, synchrony varied signifi-
cantly only at the session level. Within the CB segments, syn-
chrony varied significantly at both levels, though the overwhelm-
ing majority of the variance was at the session level.

Given the low-to-absent variability in client–therapist syn-
chrony at the dyad level, we focused on the session level alone
when examining the association between alliance and physiolog-
ical synchrony in either type of segment. We expected clients to
benefit more from physiological synchrony with their therapist
during emotionally intense segments, in which they come into
deeper contact with their emotions and pain. We contended that
such synchrony will characterize sessions in which the therapists
would be more attuned and thus better able to empathize with their
clients’ experiences, gain an experiential understanding of these,
and be better equipped to help their clients process and regulate
any distress that arises. In contrast, we expected synchrony within
other, less emotionally laden moments, to be somewhat less rele-
vant. As expected, we found clients’ perception of the alliance
bond to be more positive in sessions characterized by greater
physiological synchrony during imagery work, but did not find
such an association with the synchrony observed within CB work.

One plausible alternative explanation for this finding is that
clients and therapists show physiological synchrony because of
simultaneous exposure to anxiety-provoking or agitating content
that arises in the session (e.g., Schumacher et al., 2014). For this
explanation to hold, however, it will need to account not only for
coactivation (in response to shared content) but also for temporal
synchrony in this activation (a pattern absent from the Schumacher
et al. study). Moreover, it would need to account for the differen-
tial synchrony–alliance associations found with synchrony levels
obtained in the imagery versus the CB segments.

Our results extend those found in earlier studies exploring
client–therapist physiological synchrony (e.g., Marci et al., 2007;
for review, see Kleinbub, 2017) in two major ways. First, most of
these earlier studies have looked at the association between syn-
chrony and empathy. In contrast, our work documents an associ-
ation between synchrony and one key aspect of therapeutic alli-
ance—namely, the therapeutic bond. Second, most earlier studies
on client–therapist physiological synchrony utilized data from a
single session (cf., Stratford, Lal, & Meara, 2009, 2012). In con-
trast, our work, which relied on multiple sessions for each dyad,
allowed us to distinguish between-dyad and within-dyad variabil-
ity in synchrony. We found client–therapist physiological syn-
chrony to vary mostly (in CB segments) or entirely (in imagery
segments) at the within-dyad or session level, but not at the
between-dyad level. This finding suggests that synchrony is inde-
pendent from various stable client or therapist characteristics (e.g.,
attachment styles), and is a state-like (rather than a trait-like)
phenomenon (a finding that echoes recent results in dyadic re-
search; see Wilson et al., 2018).

Our findings open up several avenues for further research. For
one, future studies could try to identify particular aspects of
imagery work (or other therapeutic interventions) that facilitate

greater synchrony. In particular, if synchrony indeed reflects a
shared emotional experience (rather than a more rudimentary shar-
ing of external environmental demands), it is likely to be influ-
enced by a host of complex processes. As Koole and Tschacher
(2016) suggested in their recent In-Sync model, these may be
particularly relevant to moments of I-sharing, may involve the use
of common language, and may lead to more adaptive affective
coregulation.

Thinking of shared or synchronous experiences in this way,
future research should also try to uncover the mechanisms that tie
synchrony to greater alliance. The results of prior research on such
synchrony (for review, see Kleinbub, 2017) have mostly been
quite general and thus less informative on this topic. To address the
underlying mechanisms, future research will have to ask more
specific questions—for example, why are some sessions marked
by greater synchrony and others by lesser synchrony? This will
require a more nuanced view, not only of the outcome (as illus-
trated by the distinctions found between the bond and task/goal
components of alliance) but also of the session itself (e.g., its
emotional intensity, or the types of interventions utilized within it).

Relatedly, though we expected a weaker association between
synchrony and the other major component of alliance—that is,
agreement on tasks/goals—no such association was found at all.
This lends support to the idea that the emotional intensity of
imagery segments—that is, of deliberately emotion-focused inter-
ventions within therapy—facilitates a deeper experiencing of emo-
tions in both client and therapist, and is particularly relevant to the
emotional bond between the two parties. We may speculate that
other features of imagery work (e.g., the willingness of the client
to engage in such work) may be particularly relevant to the
task/goal components of alliance—that is, to the degree of agree-
ment between client and therapist vis-à-vis therapeutic tasks and
goals; of course, this speculation merits future research.

Strengths, Limitations, and Future Directions

This study’s contributions should be considered in light of its
limitations. To our knowledge, it is one of the first studies to assess
dyadic psychophysiological synchrony over the course of mul-
tiple psychotherapy sessions (see also Stratford et al., 2009,
2012), and the first to examine EDA synchrony vis-à-vis ther-
apeutic alliance. Moreover, the study’s focus on a particular
therapeutic intervention—imagery work— created an interesting
opportunity to examine synchrony in the absence of eye contact.
Specifically, because imagery work is conducted while the clients
(and quite often, the therapists) had their eyes closed, our results
can be seen as consistent with those of Henning, Boucsein, and Gil
(2001), who found that team members need no social-visual con-
tact with each other to synchronize. These results offer a different
take on the neuroscientific work that considers the mirror neuron
system as the neural foundation of empathy (Gallese, Eagle, &
Migone, 2007; Messina et al., 2013). Of course, the observation of
others’ emotional responses may be mirrored. However, our re-
sults provide evidence for additional processes likely to underlie
shared experience.

One limitation of the current study is its reliance on a relatively
small sample (i.e., 31 dyads), which may mean that we were
underpowered to detect smaller effects. As such, our finding
should be taken as preliminary until replicated, though they now
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provide a good starting point for future a priori power analyses.
Additionally, though the number of sessions analyzed was higher
than in most previous studies of physiological synchrony, it re-
mains a relatively small number (given the brevity of the protocol).
This makes it harder to generalize from this study to ones in which
a larger number of sessions are used. For instance, with a greater
number of sessions, dyad-level differences may become more
pronounced and thus be detectable.

The two study sites utilized different hardware systems for the
acquisition of the dyads’ EDA data. It would have been ideal to use
the same systems, though the systems in both sites used were
well-established, validated, and reliable. Importantly, both partners
at each site were assessed with identical hardware, and the syn-
chrony between partners was itself assessed using identical anal-
yses.

The very unbalanced distribution of clients (ranging from 1 to
10) within very few therapists (10 in total) limited our ability to
examine therapist effects in either synchrony levels or the associ-
ation between synchrony and alliance. It may be important in
future studies to collect data that are sufficiently powered to
examine Level 3 variability reliably, and to test the possibility that
such therapist-level variability underlies therapist effects in alli-
ance or outcomes (e.g., Okiishi, Lambert, Nielsen, & Ogles, 2003).

Finally, an issue which has slowed the progress of attaining
greater clarity about the role of synchrony within psychotherapy is
the lack of an agreed-upon procedure for estimating synchrony. As
Schoenherr et al. (2019) illustrated recently (albeit with regards to
movement synchrony), different operationalizations of the con-
struct can—and do—yield quite divergent results. Thus, as several
authors (e.g., Kleinbub, 2017; Palumbo et al., 2017) have argued,
investigators should put greater effort into establishing empirically
based gold-standard procedures for operationalizing synchrony.
This, in turn, would allow aggregation and comparison of results
across studies, and would thus move us toward a more nuanced
understanding of synchrony’s effects (e.g., when and for what
clients is it effective?).

Summary

These limitations notwithstanding, the results of the present
study highlight the importance of physiological synchrony be-
tween clients and their therapists for therapeutic bond, and offer an
intriguing possibility about the different mechanisms at work
during imagery work versus CB work. We hope this study heralds
a rise in the use of multisession assessments of client and therapist
synchronized physiology, as there is much to learn from studying
these subtle but important markers of client (and therapist) re-
sponses to the rich processes that make up therapy.
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