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Objective: Oxytocin (OT) synchrony has been suggested as a key mechanism by which bonds are formed
and strengthened in various species, including those between mother and infant and between romantic
partners. It is unknown whether such biological synchrony also plays a role in psychotherapy efficacy,
where it may underlie the adverse effect of social impairment on the efficacy of treatment of depression.
Method: Five hundred eighty OT saliva samples were collected from 37 patient–therapist dyads on a
fixed schedule over a 16-session ongoing randomized controlled trial for psychotherapy for depression.
Biological synchrony was operationalized as the correlation between changes occurring repeatedly over
treatment in patient and therapist OT levels pre- to postsession. Results: OT synchrony between patients
and therapists was found to be associated with effective treatment. The findings support the proposed
mediation model: (a) poorer social functioning at baseline predicted lower levels of patient–therapist
synchrony in OT changes from pre- to postsession over the course of treatment; (b) lower levels of
therapist–patient OT synchrony, in turn, predicted less reduction in depressive symptoms during treat-
ment; and (c) based on quasi-Bayesian Monte Carlo simulations, the levels of therapist–patient synchrony
significantly mediated the association between social impairment and reduction in depressive symptoms.
Findings were replicated using robust inferential methods. Conclusions: The findings suggest that OT
synchrony between patient and therapist may be a biological mechanism by which impaired interpersonal
functioning undermines treatment outcome.

What is the public health significance of this article?
To our knowledge, this is the first study to focus on the biological synchrony between patients and
their therapists during treatment sessions and to suggest that this synchrony is an important
mechanism underlying the effects of impaired interpersonal functioning on treatment outcome.
Patients with poorer social functioning at baseline were less biologically synchronized with their
therapists during treatment sessions, and the poorer synchrony was associated with lower ability to
benefit from treatment and to achieve symptoms reduction.
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Despite effective psychotherapy and antidepressant treatments,
about half the individuals suffering from major depressive disorder
(MDD), the leading cause of disability worldwide (Friedrich,
2017), remain symptomatic and do not respond to treatment (Greer
et al., 2010; Moussavi et al., 2007). Even those who respond
remain at considerable risk of future relapse (Zantvoord et al.,
2013). Over the decades, much effort has been invested in improv-
ing the efficacy of treatment for depression, but progress has been

hindered by limited knowledge about the mechanisms that bring
about therapeutic change (Cuijpers et al., 2019). Accumulating
findings suggest that social functioning deficits, which are preva-
lent in MDD, may impair patients’ ability to benefit from psycho-
therapy for MDD (Altenstein-Yamanaka et al., 2017; Frank et al.,
2011).

The role of social deficits in the ability of patients to benefit
from psychotherapy has been the focus of much research over the
decades. The focus on social deficits and interpersonal factors as
both pretreatment predictors (Bohart & Wade, 2013) and active
in-treatment ingredients (Flückiger et al., 2018) is not surprising
given the circumstances under which most treatments occur––
between two individuals, a patient and therapist, working together
with the aim of reducing the patients’ symptoms and improving
well-being and quality of life. Indeed, findings suggest that pa-
tients with more social deficits, as manifested in less secure at-

Sigal Zilcha-Mano X https://orcid.org/0000-0002-5645-4429
This work was supported by the Israeli Science Foundation (Grant 186/15)

and the Charles J. Gelso, PhD, Psychotherapy Research Grants Program.
Correspondence concerning this article should be addressed to Sigal

Zilcha-Mano, Department of Psychology, University of Haifa, Mount
Carmel, Haifa 31905, Israel. Email: sigalzil@gmail.com

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.

Journal of Consulting and Clinical Psychology
© 2021 American Psychological Association 2021, Vol. 89, No. 1, 49–57
ISSN: 0022-006X https://doi.org/10.1037/ccp0000619

49

https://orcid.org/0000-0002-5645-4429
mailto:sigalzil@gmail.com
https://doi.org/10.1037/ccp0000619


tachment (Levy et al., 2018) and more interpersonal problems
(Dinger et al., 2007), were found to have poorer treatment out-
comes.

The literature has proposed several factors that may contribute
to the adverse effect of social dysfunction on treatment efficacy.
For example, in the case of individuals with more interpersonal
impairments, benefit from gains in the therapeutic alliance were
found to contribute less to improved treatment outcomes than in
individuals with fewer such impairments (Falkenström et al., 2013;
Gómez Penedo et al., 2019; Zilcha-Mano & Errázuriz, 2015).
Another potential candidate for explaining the adverse effects of
social deficits on treatment outcome is impairment in patient–
therapist synchrony. Although many definitions of patient–
therapist synchrony have been suggested (Delaherche et al., 2012),
one common element in these definitions is the level of the
therapist’s attunement to the patient or the mutual temporal coor-
dination in changes in a variety of modalities occurring in patients
and therapists during treatment (Tschacher & Ramseyer, 2017).
When the patient and therapist are showing changes in the same
directions and relatively in the same amounts, they are said to be
synchronized. Findings suggest that higher levels of patient–
therapist synchrony are associated with better treatment outcome
across modalities, including patient–therapist movement syn-
chrony (Ramseyer & Tschacher, 2011) and acoustic synchrony
(Reich et al., 2014). Although the level of synchrony between
patients and therapists has attracted much empirical attention and
is considered a critical ingredient in treatment success, little is
known about its biological underpinning.

It can be suggested that dyads that include patients with better
interpersonal abilities are more likely to be biologically synchro-
nized and that such biological synchrony results in more effective
work between patients and therapists and better treatment out-
comes. As can be expected based on the neurobiology of human
attachment (Feldman, 2017), patients with greater interpersonal
impairment may transfer such impairment, together with the lack
of adequate interpersonal skills for bond formation and mainte-
nance, also to their relationship with their therapist, thereby failing
to form the biologically synchronized interactions critical for treat-
ment success. Thus, biological synchrony between patient and
therapist may serve as a potential mechanism by which impaired
interpersonal functioning undermines treatment outcome. To the
best of our knowledge, no study to date has examined a potential
role of biological synchrony between patients and therapists in
mediating the effect of impaired interpersonal functioning on
treatment outcome.

One promising potential biological mechanism underlying the
effect of social functioning deficits on treatment outcome is the
level of oxytocin (OT) synchrony between patient and therapist.
OT is a nine-amino-acid cyclic neuropeptide produced in the
paraventricular nucleus of the hypothalamus, known to play an
important role in bond formation and synchrony in close relation-
ships (Schneiderman et al., 2014; Shamay-Tsoory & Abu-Akel,
2016). It has been reported that OT generates antidepressant ef-
fects in animal models of depression (Matsuzaki et al., 2012) and
is implicated in the pathophysiology of MDD, in animals (Amini-
Khoei et al., 2017) and humans (McQuaid et al., 2014; though with
considerable heterogeneity, Engel et al., 2019; Massey et al.,
2016). Based on accumulating studies, it has been argued that OT
serves as a biological mechanism by which bonds are formed and

strengthened in various species (Algoe et al., 2017; Josef et al.,
2019; Williams et al., 1992).

It has been suggested that the oxytocinergic system plays a key
role in the interactive reciprocity and dyadic synchronized behav-
ior characterizing the mother–infant relationship (Feldman et al.,
2011), as well as in romantic relationships (Schneiderman et al.,
2012). There have been some indications of biological synchrony
in OT levels between parents and children and between romantic
partners (Feldman et al., 2013; Feldman et al., 2010; Vittner et al.,
2018), but this topic, currently of intense empirical interest, is still
awaiting systematic evaluation. Such OT synchrony may be fun-
damental to effective treatment as well. In psychotherapy, OT
synchrony can be defined as the association between patient and
therapist changes in OT from pre- to postsession, so that when both
therapist and patients are showing changes in the same direction
(e.g., both show an increase in OT levels), they are referred to as
expressing synchrony (Zilcha-Mano et al., 2020). Although OT
synchrony is expected to manifest over time and to serve as the
biological mechanism underlying relationship formation, it is not
clear whether patients and therapist synchronize in their OT levels
during effective psychotherapy. Promising findings suggest that
OT may serve as a biomarker of the therapeutic relationship, as
indicated based on behavioral coding systems and self-report ques-
tionnaires (Zilcha-Mano et al., 2018). However, to the best of our
knowledge, no study to date has examined OT synchrony between
patients and therapists. Similarly to beneficial effects of neuroen-
docrine synchrony in other interpersonal relationships (Priel et al.,
2019; Ulmer-Yaniv et al., 2016), the neuroendocrine synchrony
between patients and therapists is expected to result in more
effective collaborative work between them.

The present study is the first to investigate the potential role of
biological synchrony in the therapeutic relationship between pa-
tients and their therapists. We examined whether patients’ and
therapists’ ability to synchronize on a biological level, as manifest
in the association between changes in OT levels in patients and
therapists following their interaction in therapy sessions (from pre-
to postsession) over the course of treatment, is associated with
more effective treatment. To further identify the role such potential
biological synchrony may play in effective treatments, we pro-
posed and examined a mediation model in which the patients’
baseline levels of social impairment predict the extent to which
they and their therapists are synchronized on a biological level,
which in turn predicts the effectiveness of the treatment. We
expect that (a) impaired social functioning at baseline predicts
lower levels of patient–therapist biological synchrony; (b) lower
levels of therapist–patient synchrony, in turn, predict less reduc-
tion in depressive symptoms during treatment; and (c) the levels of
patient–therapist synchrony mediate the association between social
impairment and reduction in depressive symptoms.

Method

Participants

The data of all patients enrolled in this ongoing randomized
controlled trial (RCT) with the available OT assessments of pa-
tients and therapists, were included in the analyses. Inclusion
criteria for participating in the RCT were (a) MDD diagnosis,
based on structured clinical interviews for DSM–5, with scores
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above 14 on the 17-item Hamilton Rating Scale for Depression
(HRSD; Hamilton, 1967) at two evaluations, 1 week apart, and
current MDD, based on the MINI (International Neuropsychiatric
Interview; Sheehan et al., 1998); (b) if on medication, patients’
dosage must be stable for at least 3 months before the start of the
study, and they must be willing to maintain stable dosage for the
duration of treatment; (c) age between 18 and 60 years; (d) Hebrew
language fluency; (e) provision of written informed consent. Ex-
clusion criteria were (a) current risk of suicide or self-harm (HRSD
suicide item �2); (b) current substance abuse disorder; (c) current
or past schizophrenia or psychosis, bipolar disorder, or severe
eating disorder, requiring medical monitoring; (d) history of or-
ganic mental disease; (e) currently in psychotherapy.

A total of 580 OT samples, collected from 37 patient–therapist
dyads were used in the analyses, so that for most dyads, four time
points were collected (Sessions 4, 8, 12, and 16), with four samples
collected at each time point (pre- and postsession samples of both
patient and therapist). There were 2.02% observations missing
(three dyads missed the last time point). Patients were enrolled in
16-session manualized psychotherapy for MDD, as part of an
ongoing randomized control trial comparing supportive and
supportive–expressive (SE) treatment (Zilcha-Mano et al., 2018).
The mean age was 31.54 (SD � 9.63); 22 participants were
female; 18 of the dyads were same sex (48.6%), and 19 were
mixed (51.4%). Twenty-nine patients had a comorbid personality
disorder. Twenty-five patients (67.6%) had a comorbid anxiety
disorder, including generalized anxiety disorder (62.2%), social
anxiety (32.4%), agoraphobia (21.6%), and panic disorder (2.7%).
Of the patients, 10.8% had a posttraumatic stress disorder, and
5.4% obsessive–compulsive disorder. Patients’ mean levels of the
17-item HRSD at intake was 21.41 (SD � 3.76). The study was
approved by the relevant institutional review board, and all pa-
tients gave informed consent in writing before screening. Six
treating psychotherapists, with a mean of 14.41 years of experi-
ence, participated in the study.

Treatments

Patients received 16 sessions (50-min per session) of SE treat-
ment (Luborsky, 1984, 1995), a time-limited psychodynamic ther-
apy adapted for depression, either in an expressive-focused con-
dition (including the use of expressive techniques, such as
interpretation, confrontation, clarification), or in a supportive-
focused condition (including the use of supportive techniques,
such as affirmation and empathic validation). For SE treatment, the
Luborsky (1984, 1995) manualized treatment was used. The sup-
portive condition includes all supportive techniques detailed in the
manual used by Luborsky (1984, 1995), but it forbids the use of
any expressive techniques, as detailed in Leibovich et al. (2018).

Procedure and Materials

Salivary OT measures are increasingly becoming accepted in
human endocrinology as potential biomarkers of behavior (Carter
et al., 2007). They have been validated in various contexts and
found to be interrelated with OT levels in plasma (Feldman,
Gordon, et al., 2011). Therefore, in the present study, we used
salivary OT measurements because they are minimally intrusive.
OT levels in saliva were assessed at eight time points during the

therapeutic process, before and after Sessions 4, 8, 12, and 16. To
ensure the uniformity of collection parameters, participants were
asked to refrain from eating and drinking (other than water) for 30
min before arrival, and to rinse their mouth 10 min before saliva
collection. They were also asked to refrain from romantic or
intimate touch for 30 min before arrival. Samples were collected
by the evaluator assessing the weekly depression symptoms during
the trial. Both the evaluator and the patient wore gloves during
saliva collection. Saliva was obtained by chewing on a roll-shaped
saliva collector for 2 min to stimulate salivation until it became
saturated. No social interaction or communication took place dur-
ing saliva collection. The roll-shaped saliva collector was checked
visually for blood. The samples were stored in a freezer at �20°C
and analyzed in batch. All samples were analyzed by the same
company, RIAgnosis (RIA; Munich, Germany). The concentra-
tions of salivary OT were quantified using radioimmunoassay (de
Jong et al., 2015). For each sample, the saliva was evaporated (no
extraction was used). Intra- and interassay variabilities of �10%
were assessed; detection limit was 0.1 pg to 0.5 pg, depending on
the age of the 125I-labeled tracer. The RIA analysis method does
not use plates. To measure social functioning, the Social Role
Functioning subscale (SR) of the Outcome Questionnaire (Lam-
bert et al., 2004) was used. The SR contains five items assessing
patient functioning at school, work, and leisure. It was found to
show high validity and to be associated with related constructs
such as functioning in the social role (including school, occupa-
tion, housework, and leisure domains), interpersonal problems,
social anxiety, and social adjustment (de Jong et al., 2015). To
quantify symptomatic change, we used a semistructured clinical
interview, the HRSD, administered at baseline and before each
session, over the 16 sessions of treatment.

Statistical Analysis

OT synchrony between patient and therapist was estimated
repeatedly during treatment as a Fisher’s Z transformation of the
correlation between changes in OT during psychotherapy sessions
using all available observations. For treatment outcome (HRSD),
we used the changes from pretreatment to posttreatment in HRSD
scores. One-sample permutation test (10,000 permutations) was
applied to test the direction pattern of the OT synchrony.

We conducted a series of analyses to examine a mediation
model in which baseline SR predicts the degree of synchrony
between the changes in OT level of therapist and patient, which in
turn predicts patient’s symptom reduction (see Figure 1). We
applied a linear regression-based analysis to test the proposed
mediation model, using a quasi-Bayesian Monte Carlo method
with 5,000 simulations, and White’s heteroskedasticity-consistent
estimator for the covariance matrix (Tingley et al., 2014; Zeileis,
2006). The outcome measure for the mediation analysis was the
reduction in patient depressive symptoms as evaluated using the
HRSD. We applied the following three models to test the proposed
mediation model: (a) examining the ability of baseline SR to
predict therapist–patient OT synchrony; (b) examining the associ-
ation between OT synchrony and patient symptom reduction dur-
ing treatment, conditioned on the effect of the baseline SR; and (c)
examining the mediation effect, which was defined as a�b, with
statistical inferences based on the approach described in the pre-
ceding text (Tingley et al., 2014; Zeileis, 2006). Marginal R2 (Rm

2 )
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statistics were provided as estimates of model effect sizes (Cohen,
1988).

The mediation analysis was based on the two regression models

OT synchronyi � b0 � b1 � baseline SRi � ei (1)

and

�HRSDi � a0 � a1 � baseline SRi � a2 � OT synchronyi

� ui, (2)

where the errors ei and ui are assumed to be normally distributed
around 0. The mediation of the synchrony (the indirect effect)
is measured by b1 � a2. The total effect of baseline SR on the
change in HRSD is measured by b1 � a2 � a1 where a1 is the
direct effect.

Robust inferential methods are available that perform well with
relatively small sample sizes (Ronchetti, 1990; Wilcox, 2011).We
reanalyzed the data using robust regression (Pawitan, 2013) based
on multivariate MM-estimators of the R package, MASS (Ripley,
2002). Generally, the procedure fits a weight to each observation
using the Mahalanobis distance, so that the tail observations re-
ceive less weight. The significance of the estimated effects was
calculated using a robust Wald test, and the mediation effect was
tested based on the approach proposed by Zu and Yuan (2010), in
which a bootstrap estimation of mediation effect was combined
with a robust estimation routine

Results

Patient and therapist presessions OT levels and changes from
pre- to postsessions throughout treatment showed stability over
time at the sample level (see the online supplemental material).

OT Synchrony Between Patients and Therapists

OT synchrony showed no pattern of positive or negative direc-
tion (M � �0.08, p � .49), suggesting that at the sample level,

there were no indications that patients and therapists were OT-
synchronized.

The Proposed Mediation Model

Higher baseline SR was associated with less patient–therapist
OT synchrony (see Figure 2; B � �.45, 95% CI [�0.78, �0.13],
t[36] � �2.83, p � .008, R2 � 0.18). Adjusting for the baseline
SR, higher OT synchrony was associated with better psychother-
apy outcome (B � �4.41, 95% CI [�7.46, �1.35], t[3] � 2.93,
p � .006, R2 � 0.21; see Figure 3). Finally, OT synchrony
mediated the effect of baseline SR on psychotherapy outcome
(indirect effect � 2.01, 95% CI [0.37, 4.38], p � .01). Condition-
ing on the effect of OT synchrony, the baseline SR was no longer
a significant predictor of treatment outcome (B � �2.91, 95% CI
[�6.19, 0.37], t[34] � �1.80, p � .08). Findings were replicated
using the robust inferential method, and OT synchrony remained a
significant mediator of the effect of baseline SR on psychotherapy
outcome (indirect effect � 2.03, 95% CI [0.162,4.58], p � .02; for
more details, see the online supplemental material).

Post Hoc Sensitivity Analyses

To test the robustness of the findings reported in the current
study, a series of post hoc models were tested (see the online
supplemental material), showing that findings remained similar
when (a) controlling for smoking status, use of medications,
recreational drugs, sex of patient and therapist, same versus
mixed sex dyads, and body mass index; (b) controlling for
patient- and therapist-reported positive and negative affect, as
reported after each session using the Positive and Negative
Affect Schedule (Watson et al., 1988); (c) replacing change
scores with postsession scores, while controlling for presession
scores; (d) using only the first three assessments of OT to
predict treatment outcome, with the aim of creating a temporal

Figure 1
The Proposed Mediation Model

X Y

M
Social func�oning 

impairment 
Treatment 
outcome 

a b

c

Synchrony in pa�ent-therapist 
OT changes 

Note. According to the proposed mediation model (a) poorer social functioning at baseline
predicts lower levels of therapist–patient synchrony; (b) lower levels of therapist–patient
synchrony, in turn, predict less reduction in depressive symptoms as a result of treatment; and
(c) the levels of therapist–patient synchrony mediate the association between social impair-
ment and reduction in depressive symptoms. OT � oxytocin. See the online article for the
color version of this figure.
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relationship between the predictor and outcome. Taken to-
gether, the findings based on the post hoc analyses support the
ability of OT synchrony to significantly mediate the effect of
baseline SR on treatment outcome.

Discussion

MDD is the leading cause of disability worldwide, but even with
adequate doses of effective treatment, many patients fail to re-
spond, especially those showing impaired social functioning (Cui-
jpers, 2017). The present findings suggest that patients and ther-
apists tend to be more biologically synchronized in more effective
treatments and that impairment in their level of synchrony is one
of the biological mechanisms by which impaired social function-
ing undermines treatment outcome. The findings support the pro-
posed mediation model, according to which poorer social role
functioning before the start of therapy predicts lower levels of
therapist–patient synchrony in OT changes over the course of
treatment, which in turn predicts less reduction in depressive
symptoms during treatment. To the best of our knowledge, this is
the first study to show biological synchrony between patients and
therapists as a biomarker of effective treatment, and to demonstrate
its role as a mechanism underlying psychotherapy efficacy.

The current findings suggest that only when the treatment was
effective were the patient and therapist biologically synchronized
in OT changes occurring during treatment sessions. This finding is
consistent with the social salience hypothesis (Shamay-Tsoory &
Abu-Akel, 2016), stressing the importance of contextual factors
for changes in OT levels. Because only a few studies to date have
found evidence of OT synchrony in any interpersonal relationship
and even fewer have found an association between such synchrony
and the outcome of the interaction, the current findings contribute
to the general literature on OT in interpersonal relationships.
Moreover, the present study is the first to demonstrate longitudinal
OT synchrony in human relations.

The current findings are consistent with previous reports sug-
gesting synchrony in OT levels between partners involved in
attuned and effective attachment interactions. For example, cou-
pling of parent and infant’s heart rhythms (Feldman & Eidelman,
2007; Feldman, Magori-Cohen, et al., 2011) and coordinated re-
lease of OT (Feldman, Gordon, et al., 2011) were evident during
episodes of social synchrony in gaze and affect. Similarly, there is
evidence to suggest that during naturalistic interactions, romantic
partners are coordinated in their gaze and affect patterns (Anders
et al., 2011) and exhibit an increase in OT levels that correlates

Figure 2
The Association Between Baseline Impaired Social Functioning and Levels of
Therapist–Patient Synchrony in OT Changes

Note. Gray area represents a 95% confidence interval for the regression line. OT � oxytocin. See
the online article for the color version of this figure.
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with the degree of their social synchrony (Schneiderman et al.,
2012). Therefore, it can be suggested that increased functionality
of the OT system is a neurobiological mechanism by which at-
tachment enhances brain-to-brain synchrony.

The current findings shed new light on the role of OT in attuned
interpersonal relationships. Until now, research was based on
rigorous laboratory studies with limited ecological validity (e.g.,
undergraduate students interacting in a lab for a short time around
a given task) or had strong ecological validity but were based on
less controlled laboratory designs (e.g., couples and parent–child
dyads whose relationships are generally unfolding outside of the
lab, starting and ending irrespective of the research). The current
findings demonstrate the role of OT synchrony in relationships that
are formed in the lab and are restricted to the lab alone and at the
same time are genuine. The findings are consistent with the neu-
robiology of human attachment conceptualized by Feldman
(2017), which suggests that synchronous biological and behavioral
processes established as part of the mother–infant bond are trans-
ferred to meaningful relationships throughout the individual’s life,
and play an important, potentially reparatory role. The current
findings may also provide biological evidence for the long-

standing claim that the patient–therapist relationship has a shared
biological basis with mother–infant attachment (Winnicott, 1971).

The most important limitation of the present study is the small
sample size. Note, however, that the findings were replicated by
applying an analytical approach based on robust statistics to reduce
the risk of artifacts in a small sample. An additional limitation is
that social functioning was measured using a subscale of a self-
report measure. Future studies should use full self-report measures,
as reported by the individual or a significant other, as well as less
explicit measures of social functioning. Similarly, although the
assessment of HRSD is considered the gold standard for assessing
depression severity in randomized controlled trials, it also has
shortcomings (Bagby et al., 2004). Future studies with larger
samples should use moderated-mediation models to investigate the
roles of individual differences in patient and therapist characteris-
tics (Shamay-Tsoory & Abu-Akel, 2016) as potential moderators
of the mediation effect of OT synchrony. Such studies should also
measure OT before and after each session of treatment, to enable
a systematic examination of whether improvement in OT syn-
chrony precedes improvement in symptom severity. Future studies
should also evaluate how different operationalization of synchrony

Figure 3
The Association Between Levels of Therapist–Patient Synchrony in OT Changes
and HRSD Changes

Note. Gray area represents a 95% confidence interval for the regression line. OT � oxytocin;
HRSD � Hamilton Rating Scale for Depression. See the online article for the color version of this
figure.
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(Delaherche et al., 2012) may affect the type of knowledge ob-
tained regarding the role of OT synchrony in treatment. Finally,
because it is an ongoing trial and the information regarding treat-
ment condition is held by a third party, and therefore it is not
available to the investigators until the end of the trial, we were not
able to control for it in the current study. Future studies should
examine whether the same findings emerge in different types of
treatments, and especially treatments that focus on producing
changes in the alliance (Safran & Muran, 2000).

This is the first study to investigate the existence of OT syn-
chrony between patient and therapists and to demonstrate the
potential role of OT synchrony as a biomarker of effective thera-
peutic processes. If replicated in future studies with larger samples,
the findings may have important clinical implications. Based on
the current findings, it may be suggested that higher social func-
tioning in patients with MDD is an asset that can provide them
with the capability of forming a more reciprocal and stronger
therapeutic relationship with their therapists, which is character-
ized by high level of hormonal synchrony. By contrast, patients
with impaired social functioning are less likely to form synchrony
in their therapeutic relationship with their therapists, which may
lower their chances of benefitting from treatment. Thus, interven-
tions to enhance biological synchrony between patients and ther-
apists may be of great importance for patients who are screened at
baseline as having impaired social functioning. Such potential
interventions may include training for therapists on the formation
of synchronized relationships, feedback to therapists on their level
of biological synchrony based on OT changes (endocrine fit feed-
back), and administration of intranasal OT to the patient (Flanagan
et al., 2018; MacDonald et al., 2013) or to both patient and
therapist.
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