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The therapeutic alliance represents an important variable in explaining the outcome of mental health treatment. In particular,
research suggests that mindfulness practice might help therapists to develop skills that are key to a good therapeutic alliance.
Although the therapeutic alliance is well-recognised from a clinical perspective, basic quantitative research is still lacking about the
neurocognitive mechanisms involved in establishing and maintaining the alliance between individuals. Recent advances in
two-person neuroscience research have demonstrated that interpersonal neural synchrony -which may develop between speaker
and listener, or parent and child -is a strong predictor of mutual understanding as well as social learning and influence. Further,
social cues that improve communication quality and clarify intent effectively modulate levels of interpersonal neural synchrony,
suggesting that this neural index is sensitive to dynamic changes in speaker-listener engagement. Given that the therapeutic
alliance depends strongly on shared intentionality and mutual engagement between therapist and client, interpersonal neural
synchrony may also index the quality and strength of the therapist-client alliance, and predict treatment outcome. If so, this
quantitative neural index could provide a useful clinical tool for measuring and understanding the nature and efficacy of the
therapeutic alliance. The present paper discusses these hypotheses, presenting preliminary data from a pilot study investigating
neural synchrony between clients and therapists in face-to-face and videoconference interactions, comparing therapists who
practice mindfulness with therapists without any mindfulness experience.
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and listener, or parent and child – is a strong predictor of mutual understanding as well as social learning and influence. Further,
social cues that improve communication quality and clarify intent effectively modulate levels of interpersonal neural synchrony,
suggesting that this neural index is sensitive to dynamic changes in speaker-listener engagement. Given that the therapeutic
alliance depends strongly on shared intentionality and mutual engagement between therapist and client, interpersonal neural
synchrony may also index the quality and strength of the therapist-client alliance, and predict treatment outcome. If so, this
quantitative neural index could provide a useful clinical tool for measuring and understanding the nature and efficacy of the
therapeutic alliance. To our knowledge, this is the first study that used dual-EEG to document brain responses of therapists and
clients, thus representing a first step towards understanding the neural mechanisms that support successful therapeutic
interactions.
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Abstract 16 
The therapeutic alliance represents an important variable in explaining the outcome of mental health 17 
treatment. In particular, research suggests that mindfulness practice might help therapists to develop 18 
skills that are key to a good therapeutic alliance. Although the therapeutic alliance is well-recognised 19 
from a clinical perspective, basic quantitative research is still lacking about the neurocognitive 20 
mechanisms involved in establishing and maintaining the alliance between individuals. Recent 21 
advances in two-person neuroscience research have demonstrated that interpersonal neural synchrony 22 
– which may develop between speaker and listener, or parent and child – is a strong predictor of 23 
mutual understanding as well as social learning and influence. Further, social cues that improve 24 
communication quality and clarify intent effectively modulate levels of interpersonal neural 25 
synchrony, suggesting that this neural index is sensitive to dynamic changes in speaker-listener 26 
engagement. Given that the therapeutic alliance depends strongly on shared intentionality and mutual 27 
engagement between therapist and client, interpersonal neural synchrony may also index the quality 28 
and strength of the therapist-client alliance, and predict treatment outcome. If so, this quantitative 29 
neural index could provide a useful clinical tool for measuring and understanding the nature and 30 
efficacy of the therapeutic alliance. The present paper discusses these hypotheses, presenting 31 
preliminary data from a pilot study investigating neural synchrony between clients and therapists in 32 
face-to-face and videoconference interactions, comparing therapists who practice mindfulness with 33 
therapists without any mindfulness experience. 34 
 35 
 36 
 37 
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1 INTRODUCTION  38 
 39 
1.1 The therapeutic alliance and interpersonal synchrony 40 
The therapeutic alliance is the most studied amongst the common factors, i.e. factors that are present 41 
in virtually all forms of psychotherapy, and, as outcome research has consistently shown, it plays a 42 
critical role within the psychotherapeutic process [1]. According to Bordin [2], it consists of three 43 
elements: agreement on the goals of treatment, agreement on the tasks, and the development of a 44 
personal bond characterized by mutual positive feelings. Meta-analyses of studies on treatments for 45 
both adults [3,4] and young people [5,6] have repeatedly shown an association between measures of 46 
therapeutic alliance and outcome, especially when alliance is assessed in the first stages of treatment 47 
[7]. Both clinicians [8] and clients [9] describe the therapeutic relationship as a key factor influencing 48 
the efficacy of the intervention; moreover, the quality of the client-therapist alliance is a reliable 49 
predictor of positive clinical outcome independent of the variety of treatment modalities and outcome 50 
measures [10].  51 
 52 
Although the therapeutic alliance is well-recognized from a clinical perspective, basic quantitative 53 
research is still lacking about the neurocognitive mechanisms involved in establishing and 54 
maintaining the alliance between individuals. According to the Interpersonal Synchrony (In-Sync) 55 
model developed by Koole and Tschacher [11], the therapeutic alliance emerges from the coupling of 56 
client and therapist’s brains, which can be achieved through the mutual coordination of their 57 
behaviors and experiences, made possible by synchronous activities (i.e. behavioral synchrony). This 58 
suggests that synchrony may be crucial in establishing the therapeutic alliance, however, the 59 
relationship between neural synchrony and the therapeutic alliance has not yet been empirically 60 
tested. 61 
 62 
1.2 Affective attunement, mindfulness and therapeutic presence 63 
Going beyond behavioral co-ordination, an effective therapeutic relationship also requires emotional 64 
engagement between therapist and client. Affective attunement has been described as “the 65 
performance of behaviors that express the quality of feeling of a shared affect state without imitating 66 
the exact behavioral expression of the inner state” [12]. It is an embodied experience that mostly 67 
happens below consciousness, emerging in the “present moment” [13]. The concept of embodied 68 
attunement has been developed by infant researchers, who studied the nonverbal communication 69 
between child and caregiver, characterized by behavioral aspects that “carry important relational 70 
information and are regulated in mutual interaction, within which the various attributes, including 71 
prosodic elements of speech, are turned into forms of feeling” [14]. This continuous process of 72 
emotional interchange, which constitutes the affective core of intersubjectivity [12], operates across 73 
different perceptual and expressive modalities, making it possible to share inner feeling states. The 74 
role of attunement in the therapeutic relationship has been studied by different authors, who mainly 75 
focused on nonverbal synchrony, finding that client’s and therapist’s bodily behaviors become 76 
synchronized during therapy sessions, as shown by coupled patterns in vocal pitch [15], matching 77 
levels of skin conductance [16], head movements [17], and whole body movements [17,18].  78 
 79 
Affective attunement is rooted in the therapist’s ability to be fully present and receptive, noticing the 80 
client’s experience and responding to it accordingly. Therapeutic presence has been defined as 81 
having three components: ‘‘an availability and openness to all aspects of the client’s experience, 82 
openness to one’s own experience in being with the client, and the capacity to respond to the client 83 
from this experience’’ [19]. In particular, mindfulness, conceptualized as “awareness that emerges 84 
through paying attention on purpose, in the present moment, and nonjudgmentally to the unfolding of 85 
experience moment by moment” [20], has been explored as one of the few practices that can 86 
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concretely cultivate therapeutic presence [21,22]. Interestingly, some authors suggest that therapeutic 87 
presence represents the key to an effective therapeutic alliance [19,23]. As highlighted by Surrey 88 
[24], “psychotherapy requires mental presence; treatment cannot occur among passive participants. In 89 
this sense, some degree of mindfulness by the patient and the therapist is present in any effective 90 
therapy. Mindfulness practice is learning to become more present, and relational psychotherapy may 91 
be understood as a process whereby both the therapist and patient are working with the intention to 92 
deepen awareness of the present relational experience, with acceptance. While the therapist may be 93 
the only person in the room to carry this intention at first, over time, the therapist and patient discover 94 
healing together in shared moments of mindfulness”. This suggests that therapeutic presence may 95 
foster a good therapeutic alliance through affective attunement, and that, in turn, cultivating 96 
mindfulness may foster therapeutic presence.  97 
 98 
In this context, videoconference therapy (i.e. virtual rather than physical presence) represents an 99 
interesting format to study the therapeutic relationship, as therapist and client can only see each 100 
other’s upper bodies and their perception of subtle nonverbal modulations is limited. A recent 101 
systematic review on videoconference therapy identified seven RCTs, three case-controlled studies 102 
and several uncontrolled pilot or single case studies that measured the therapeutic alliance, finding 103 
that patient-rated alliance in videoconferencing therapies was homogeneously high and equivalent to 104 
face-to-face therapies [25]. Even though only few studies have been conducted so far, these findings 105 
suggest that therapist and client are able to establish a good alliance also when nonverbal cues are 106 
limited, therefore videoconference therapies might offer an opportunity to determine what supports 107 
the therapeutic alliance and whether interpersonal neural synchrony can be hindered when two people 108 
are interacting remotely.   109 
 110 
1.3 Interpersonal neural synchrony and the therapeutic relationship 111 
Recent advances in two-person neuroscience research have demonstrated that interpersonal neural 112 
synchrony – which may develop between speaker and listener, or parent and child – is a strong 113 
predictor of mutual understanding [26–28] as well as social learning and influence [29]. Further, 114 
social cues that improve communication quality and clarify intent – such as eye contact – effectively 115 
modulate levels of interpersonal neural synchrony [28,29], suggesting that this neural index is 116 
sensitive to dynamic changes in speaker-listener engagement. Given that the therapeutic alliance 117 
depends strongly on shared intentionality and mutual engagement between therapist and client, it 118 
seems reasonable to expect that interpersonal neural synchrony may also index the quality and 119 
strength of the therapist-client alliance.  120 
 121 
Further, it has been suggested that through the functioning of the mirror neuron system “the 122 
observation of another triggers an automatic and unconscious ‘embodied simulation’ of that other’s 123 
actions, intentions, emotions, and sensations. Embodied simulation […] constitutes a fundamental 124 
functional mechanism for empathy and, more generally, for understanding another’s mind” [30]. The 125 
implications of this perspective for psychoanalysis have been discussed by Gallese and colleagues 126 
[30], who proposed “a mechanism in which the therapist’s accurately attuned response to the patient 127 
is automatically simulated by the patient, enhances the patient’s sense of ‘we-ness’ (a sense of 128 
connectedness to the other), and thereby contributes to a feeling of self-integrity. The patient’s 129 
embodied simulation of the therapist’s [behaviorally- and emotionally-] attuned response has the 130 
potential to clarify and articulate the patient’s own feeling state and therefore can itself contribute to 131 
self-integrity”. Both client and therapist may be noticing and responding to subtle verbal or non-132 
verbal cues from the other, and the perception of these cues may activate shared neural patterns. This 133 
process may occur repeatedly, in a circular and reciprocal manner [30], and might be reflected in 134 
patterns of interpersonal neural synchrony. 135 
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Therefore, we suggest that interpersonal neural synchrony originates from affective attunement [12] 136 
and shared mental states [31–33] between therapist and client, which may be promoted by therapeutic 137 
presence and mindfulness practice. The present paper will explore this hypothesis, and report 138 
preliminary data on the measurement of therapist-client interpersonal neural synchrony in the context 139 
of their therapeutic relationship.  140 
 141 
 142 
2 A PILOT STUDY 143 
 144 
2.1 Aims and Hypotheses 145 
The present pilot study was designed as a proof of concept, to assess the feasibility of using dyadic 146 
brain imaging methods to interrogate the therapeutic relationship. It is a first step towards 147 
understanding the neural mechanisms that support successful therapist-client interactions, with a 148 
specific focus on therapists’ mindfulness practice, both in face-to-face and online settings. Following 149 
previous successful naturalistic studies of dyadic interaction [28,29,34], we used dual-150 
electroencephalography (dual-EEG) to concurrently capture the brain activity of therapists and 151 
clients during therapy sessions. We predicted that therapists with experience of mindfulness practice 152 
would show higher levels of neural synchrony with their clients than therapists who did not practice 153 
mindfulness. We also expected that there would be higher levels of neural synchrony established 154 
during face-to-face as compared to online interactions. Finally, we hypothesized that higher 155 
convergence between client and therapist’s perceptions of the alliance would be associated with 156 
higher neural synchrony.  157 
 158 
2.2 Methods 159 
 160 
Participants  161 
 162 
In total, 27 participants took part in the study (13 therapists and 14 clients), yielding 14 therapist-163 
client dyads (1 therapist participated twice with two different clients). Ten dyads interacted face-to-164 
face and 4 dyads interacted online. Therapists varied in their level of mindfulness practice: 7 165 
therapists attended at least an 8-week mindfulness course and practiced regularly, 6 did not practice 166 
mindfulness. Therapists with and without mindfulness experience were pseudo-randomly allocated 167 
across online and face-to-face conditions, yielding 7 dyads with and 7 dyads without mindfulness 168 
experience (5 face-to-face and 2 online for mindful and non-mindful groups each).  169 
 170 
For the face-to-face condition (N = 10 dyads), 9 therapists (1 male, 8 female) participated in the 171 
study. They were between 22 and 49 years of age (M = 35.90 years, SD = 7.37). Clients were 10 172 
young adults (2 male, 8 female), between 21 and 26 years of age (M = 22.80, SD = 1.75). For the 173 
online condition (N = 4 dyads), 4 female therapists participated in the study. They were between 23 174 
and 49 years of age (M = 42 years, SD = 12.7). Clients were 4 young female adults, between 21 and 175 
26 years of age (M = 23.5, SD = 2.1). 176 
 177 
Clients identified themselves as having experienced low mood and/or anxiety in the last fortnight. 178 
Individuals with mental health diagnoses and/or sensory processing difficulties and those taking 179 
psychiatric medication were excluded from participation.  Ethical approval was granted by the 180 
Department of Psychology Ethics Committee at the University of Cambridge (Application No: 181 
PRE.2018.008). 182 
 183 
 184 
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Procedure 185 
 186 
Dual-EEG (Mobita TMSi, see Fig. 1 for details) was used to measure neural synchrony within 187 
therapist-client dyads as part of a therapy session, which was either delivered face-to-face (N = 10 188 
dyads) or online (N = 4 dyads). The face-to-face session was set-up in a room designed to simulate a 189 
therapeutic setting (see Fig. 1a), whereas two different rooms were used for the online interactions. 190 
For this second condition, participants were communicating through monitors connected by wires to 191 
two different cameras – the therapist was watching the monitor connected to the camera in the 192 
client’s room and vice-versa. This set-up simulated an Internet videoconference session while 193 
avoiding potential delays in the videos/audios, which might have constituted a confounding variable. 194 
Therapists with mindfulness experience listened to an audio-recorded mindfulness practice before the 195 
session, whereas the other therapists listened to a relaxation exercise.  196 

 197 
To reduce the effects of inter-individual variability, dual-EEG data were collected twice from each 198 
therapist-client dyad using a 5-minute resting state task, administered before and after a 20-25 minute 199 
therapy session respectively. During the resting state task participants were asked to sit silently 200 
together whilst avoiding movement, in order to minimize speech and movement artifacts. However, 201 
other non-verbal affective cues (such as eye gaze, arousal and postural changes) were still present 202 
between the dyad. The same procedure was followed in face-to-face and online conditions. Therapist-203 
client neural synchrony was computed using the Phase-Locking Value (PLV) [35] in Theta and 204 
Alpha bands, and across frontal and central sites (see Fig. 1 for details).   205 
 206 
Finally, after the therapy session, therapists and clients separately completed questionnaires on the 207 
therapeutic alliance (Working Alliance Inventory (WAI); [36]),   208 
which reflects Bordin’s definition of alliance. Both therapist (WAI-T) and client (WAI-C) versions of 209 
the questionnaire comprise 36 items referring to 3 subscales: goal, task and bond. Higher scores 210 
indicate a stronger therapeutic alliance. Many items of the bond scale refer to the therapist’s 211 
contributions to the personal relationship; moreover, the scale (both therapist and client versions) 212 
highly correlates with therapist’s empathy [37].  213 
 214 
2.3 Results 215 
 216 
Effect of mindfulness training on therapist-client interpersonal neural synchrony. Overall, 217 
significantly higher therapist-client neural synchrony was observed for therapists with mindfulness 218 
experience (N = 7 dyads) than without mindfulness experience (N = 7 dyads; F(1,11) = 8.30, p < .05, 219 
ηp

2 = .43; see Fig. 1b left). There was no significant interaction between mindfulness group and 220 
electrode region of interest (F(1,11) = .57, p = .47) or frequency band (F(1,11) = .02, p = .88), 221 
suggesting that this effect was consistently observed across both frontal and central regions, in both 222 
Theta and Alpha frequencies. 223 
 224 
Effect of interaction modality on therapist-client interpersonal neural synchrony. No significant main 225 
effect of interaction modality was observed (F(1,11) = .01, p = .94; see Fig. 1b right), and there were 226 
also no significant interactions between interaction modality and electrode region of interest (F(1,11) 227 
= 1.51, p = .25) or frequency band (F(1,11) = .51, p = .49), suggesting that client-therapist neural 228 
synchrony did not differ significantly between face-to-face and online modalities in either frequency 229 
band or scalp location.   230 
 231 
Therapeutic alliance and therapist-client interpersonal neural synchrony. To assess the relationship 232 
between the therapeutic alliance and neural synchrony, we computed the difference between 233 
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therapists’ and clients’ overall WAI scores for each session (i.e. WAI-T – WAI-C). For Alpha PLV 234 
over the central region, we observed a significant negative correlation (r = -.67, p < .01), suggesting 235 
that a smaller difference between therapists’ and clients’ scores (i.e. higher convergence) was 236 
associated with higher neural synchrony. Further, dyads where the clients’ ratings were very much 237 
higher than their therapists’ had the highest synchrony scores (see Fig. 1c). There was also a trend 238 
toward a significant negative correlation for central Theta PLV scores (r = -.49, p = .07), but no 239 
significant correlation with PLV scores from the frontal region (p > .11 for both Alpha and Theta 240 
bands). 241 
 242 
2.4 Discussion 243 
 244 
This pilot study demonstrates the feasibility of applying dual-EEG measurement methods for the 245 
study of the therapeutic relationship. The results supported our hypothesis that mindfulness practice 246 
is associated with elevated therapist-client neural synchrony, but, surprisingly, we observed no 247 
difference for face-to-face and online interaction modalities. This lack of a significant modality effect 248 
is likely due to the small sample size, but if the result is confirmed with a larger sample, it could 249 
potentially suggest that online modalities (which also support contingent, dynamic exchange of social 250 
cues) also allow a good therapeutic relationship to be established.  251 
 252 
Further, we observed a significant correlation between the similarity in therapists’ and clients’ 253 
perceived strength of the therapeutic alliance and interpersonal neural synchrony, which indicates 254 
that an agreement on the quality of the interaction might be reflected in therapist-client neural 255 
synchrony. Interestingly, our results also suggest that interpersonal neural synchrony was stronger 256 
when WAI-C scores were much higher than WAI-T scores, which could indicate that the client’s 257 
response and perception of the working alliance is the primary driving factor for therapist-client 258 
synchrony. However, these preliminary results should be interpreted with caution, as research shows 259 
that the WAI is a valid and reliable measure when used after the third session [36].  260 
 261 
 262 
3 RECOMMENDATIONS FOR FUTURE RESEARCH  263 
 264 
3.1 Relating patterns of behavioral, physiological and neural synchrony  265 
The Interpersonal Synchrony (In-Sync) model [11] underlines that movement/behavioral synchrony 266 
may help to establish inter-brain coupling, which is crucial to develop the alliance, but does not take 267 
into account the role of affective synchrony (attunement) and shared mental states. In a recent study 268 
exploring soft prosody and embodied attunement in therapeutic interactions, Kykyri and colleagues 269 
[14] identified two different patterns of synchrony between clients and therapists. “The first pattern 270 
showed a kind of ‘complementary synchrony’, i.e. a mirroring tendency in the arousal of the client 271 
and the therapist, occurring during the active therapeutic processing. The second pattern showed what 272 
could be called ‘matching synchrony’, i.e. a simultaneous decreasing tendency in the arousal of all 273 
the participants during a silent moment of the interaction” [14]. The complementary synchrony 274 
pattern was related to the differing roles and tasks in some specific interactions, when they were 275 
engaged in different challenges in order to work together towards the same therapeutic goal. A focus 276 
on both matching and complementary synchrony would be crucial to study attunement [14], which is 277 
largely cross-modal and reflects the feeling state and not the behavior per se [12]. For example, in a 278 
study by Reich and colleagues [38] vocal pitch synchrony between therapist and client was 279 
negatively associated with the quality of their relationship and therapeutic outcomes, thus suggesting 280 
that complementary synchrony might have represented a better response to clients’ distress. Also eye 281 
contact might facilitate or hinder affective attunement [39]; in fact, people interacting together direct 282 
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their gaze to express and regulate their internal states, but also to monitor how the other person feels 283 
[40,41]. Infant research has shown that vocal pitch and gaze modulate interpersonal neural synchrony 284 
[28], but it is still unclear whether these behavioral cues would play the same role within the 285 
therapeutic relationship. In order to better understand different patterns of neural synchrony future 286 
research should focus on analyzing therapeutic interactions, identifying behavioral, physiological and 287 
neural responses during crucial relational events, for example ruptures within the alliance and 288 
subsequent attempts to repair them [42].  289 
 290 
3.2 Measuring therapeutic presence 291 
In the present study we compared therapists who practice mindfulness vs. therapists without any 292 
mindfulness experience, assuming that the first group would be “more present” during the 293 
interactions. Future research could administer measures of therapeutic presence, like the Therapeutic 294 
Presence Inventory [43], in order to empirically test the hypothesis that mindfulness practice supports 295 
therapeutic presence, but also to distinguish between different degrees of presence. 296 
 297 
3.3 Interpersonal motivational systems  298 
Another interesting avenue would be to study motivational systems within the therapeutic 299 
relationship. According to an evolutionary-ethological approach [44], we share at least seven 300 
motivational systems with primates. These systems direct our goals in social interactions and can be 301 
identified through the use of coding systems, like the Assessment of Interpersonal Motivation in 302 
Transcripts [44], making it possible to study their correlation with therapist-client neural synchrony. 303 
 304 
3.4 Insight Dialogue (interpersonal mindfulness) and therapeutic presence 305 
Insight Dialogue is a form of relational mindfulness specifically developed [45] to increase 306 
awareness and attunement while in the midst of an interpersonal interaction.  Future research may 307 
explore whether therapists who practice Insight Dialogue are able to show an even deeper quality of 308 
therapeutic presence and if cultivating a form of specifically relational mindfulness fosters affective 309 
attunement and therapeutic alliance, as well as test whether this may correlate with increased 310 
interpersonal neural synchrony. 311 
 312 
 313 
4 CONCLUSION 314 
 315 
To our knowledge, this is the first study that used dual-EEG to document brain responses of 316 
therapists and clients as a function of their interaction modality and therapists’ mindfulness practice. 317 
Our results suggest that therapeutic presence (which is developed by mindfulness) may facilitate 318 
affective attunement, which is reflected in interpersonal neural synchrony between therapists and 319 
clients. Accordingly, the dual-EEG method may be a useful tool for the study of therapist-client 320 
interactions and aspects of the therapeutic alliance. 321 
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