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In remote psychotherapy, challenges arising from remote client-therapist interactions can impact the thera-
peutic alliance and overall outcomes. HCI research has focused on leveraging sensing technology to bridge
gaps in remote interactions. In this work, we investigate the values and risks of integrating sensing technology
in remote psychotherapy, specifically to capture and interpret non-verbal cues, by conducting a speculative
design study with both clients and therapists. Our findings reveal that sensing technology has the potential to
facilitate self-reflection in therapy. The sharing of tracked non-verbal cues could also possibly foster mutual
disclosure, supporting therapists’ judgments and balancing power dynamics between clients and therapists.
However, clients and therapists were concerned about the accuracy of sensing systems, potential privacy
threats, and additional cognition burden. Our insights into system values imply how sensing technology could
potentially balance power dynamics in client-therapist relationships as well as general interpersonal relation-
ships. We also emphasize the increased considerations in sensing-technology-empowered communication for
remote psychotherapy than in non-vulnerable settings.
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1 INTRODUCTION
Remote psychotherapy1 indicates the practice of conducting synchronous mental therapy sessions
through internet-supported video-conferencing or audio calls. This connects clients and therapists
who are physically located in different places. With the evolution of Computer-Mediated Communi-
cation (CMC) technology, remote psychotherapy has been increasingly adopted by psychotherapy
clients and psychotherapists, as it provides a more convenient venue for conducting therapy and
shows effectiveness in dealing with various mental disorders [25, 26, 32, 37, 69, 107].
However, researchers found numerous clients and therapists question the reliability of remote

psychotherapy due to concerns about reduced engagement and information loss in a remote
setting [82, 97]. Notably, in a virtual environment, people’s ability to catch or infer non-verbal infor-
mation could be compromised, attributing to the diminished and delayed information transmission
through text, audio, and video [19]. This challenge in remote communication can limit therapist’s
understanding of their clients through interpreting non-verbal reactions and expressions, impeding
a strong therapeutic outcome eventually [48, 91, 97, 112]. The diminished non-verbal information
also threatens a solid therapeutic alliance, a deep and collaborative client-therapist relationship that
positively correlates to the therapeutic outcome of clients [9, 33, 66]. Previous research revealed that
in remote communication, trust among people is fragile and delayed due to ineffective non-verbal
information exchanges [19]. Likewise, the diminished non-verbal signals often lead to a weak
and slow feeling of feedback from both clients and therapists when interacting over a distance,
rendering their dialogue indifferent and creating a feeling of disconnection [69, 86, 112]. It results
in a less robust therapeutic relationship when compared to face-to-face therapy [27, 30, 52, 80, 82].

Given the challenges in remote client-therapist interaction, enhancing the remote psychotherapy
experience may be achieved by directly incorporating and interpreting non-verbal information
during therapy sessions. Human-Computer Interaction (HCI) researchers have developed sensing-
technology-based applications to capture, enhance, explain, and exchange additional information
to improve interaction among humans. Sensing technology can promote communication through
aggregating explicit non-verbal information – human-perceptible non-verbal contents in com-
munication, such as non-verbal expressions (e.g., eye movement, facial expression) [99] and envi-
ronmental clues [23]. It can also reveal internal vitals that cannot be perceived by humans, which
were considered as ‘expressive’ and utilized for supplementing non-verbal expressions in prior
works [49, 77, 79, 85, 122]. In this paper, we use non-verbal cues to describe these two types of
information incorporated in sensing-technology-empowered communication. Sensing technology
has predominantly been applied in supporting remote communication, as it directly addresses the
challenge of information loss in remote settings by compensating with the tracked non-verbal
cues [48, 79]. Researchers have shown that sharing non-verbal cues can solidify interpersonal
relationships by promoting understanding, intimacy, and empathy among people [49, 60, 68, 77–
79, 99, 106, 122]. Therefore, our work aims to explore opportunities and challenges of applying
sensing systems to detect and share non-verbal cues in remote client-therapist interactions.
Sensing technology has been widely used to empower communication in casual settings, such

as interactions between friends and couples. However, considering the potential invasion sensing
systems bring and the fragile nature of therapy, the values and risks of applying sensing systems in
remote psychotherapy should be further investigated. As the tracked data is personal, private, and
holds contextual-relied meanings, prior works address the importance of studying the value sensing

1There is no consensus on the terminology of the internet-based psychological therapy [108]. “Teletherapy” commonly
refers to mental health therapy over the phone or online. However, to specify the modality as internet-based, we use the
term “Remote Psychotherapy” to create a clearer distinction.
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and sharing process brings before incorporating it in different contexts [49, 83, 85]. Thus, it is impor-
tant to understand clients’ and therapists’ attitudes toward how non-verbal cues should be tracked,
explained, and shared to support client-therapist interaction. Moreover, remote psychotherapy is
rigorously regulated regarding personal privacy and ethics, given the client’s vulnerability in ther-
apy and the data sensitivity of digital health services [8, 50, 81]. Therefore, potential risks should be
carefully investigated when incorporating additional technology support in remote psychotherapy.
In this study, we investigate clients’ and therapists’ thoughts on leveraging sensing systems to

facilitate client-therapist interaction in remote psychotherapy. Specifically, we focus on the values
of tracked non-verbal cues to support the therapeutic alliance and outcomes, as well as concerns
about personal and social risks. To this end, we ask:

• RQ1: (Values) How can tracked non-verbal cues, including non-verbal communication and
vitals, be utilized to support client-therapist interactions?

• RQ2: (Risks) What potential risks can be introduced by the sensing and sharing process?
We conducted a speculative design study through scenario-based interviews with psychother-

apy clients and psychotherapists. In these interviews, we explored their thoughts on potential
approaches, values, and risks of sensing and sharing non-verbal cues during challenging situations
in remote psychotherapy. Scenario-based interviews have been frequently adopted in previous
empirical HCI studies to understand user perceptions and design norms of technology systems
in novel socio-technical settings [36, 92]. Through interviews with 9 clients and 10 therapists, we
found that clients and therapists envision the possibility of using the monitoring of their personal
non-verbal cues as a means of self-reflection during therapy. They also perceived the potential
benefits of sharing non-verbal cues in enhancing mutual disclosure, which not only could offer
supplementary information for therapists’ assessments but also could foster a deeper mutual un-
derstanding and balance the power dynamics within their relationship. However, our findings
also revealed clients’ and therapists’ considerations on potential risks associated with sensing and
analysis accuracy, personal privacy and system security, and increased cognition burden. We further
discuss the impacts of sensing and sharing non-verbal cues on the client-therapist relationship and
other interpersonal relationships. Additionally, we highlight the concerns about deploying sensing
systems in vulnerable contexts like remote psychotherapy, compared to those in non-vulnerable or
causal contexts like close relationships.
Our work contributes to digital mental health research by exploring the potential and risks of

applying technology to facilitate client-therapist interaction, with the ultimate goal of promot-
ing remote psychotherapy experiences. Moreover, our work extends recent literature in HCI of
sensing-technology-empowered communication by investigating its potential application in a
vulnerable social setting: remote psychotherapy. Taking remote psychotherapy as a representative
case, our work also provides insights into end-users’ different perceptions of sensing technology
for communication in vulnerable settings and non-vulnerable ones.

2 RELATEDWORK
2.1 Research Context: Client-Therapist Interaction and Therapeutic Alliance in Remote

Psychotherapy
Remote psychotherapy, known as one of themost prevalent methods of internet-based psychological
interventions, has long existed since the emergence of remote technology. Multiple meta-reviews
have analyzed the development of remote psychotherapy, showing how the proliferation of CMC
incentivizes its promotion [25, 26, 37, 107]. Prior works show that remote psychotherapy can be
effective in various types of mental disorders, including anxiety [3, 15, 73], depression [3, 15, 73],
trauma [53, 54], and anorexia [2]. Potential benefits have been found in remote psychotherapy,
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such as reducing commuting and related cost [73], mitigating the embarrassment of clients [30],
and serving marginalized populations [105] or people from under-served regions [16, 32].
Regardless of its benefits, numerous previous works pointed out the challenges of remote

psychotherapy, specifically in remote client-therapist interaction. The interaction barriers in remote
client-therapist interaction are similar to well-known challenges in typical remote communication
such as information loss, transition delay, and tendency to multitask [19, 24]. In terms of clients,
it is common to be distracted by things happening around them, such as receiving an email and
multi-tasking [82]. According to an empirical study conducted by Robledo Yamamoto et al., young
clients can be easily distracted in online therapy owing to their developing cognitions [97]. Prior
studies also show that clients sometimes resist expression in remote psychotherapy, partly led by
their unfamiliarity and untrustworthiness with online communication [114] or a poor therapeutic
alliance [82]. In terms of therapists, it is difficult for them to determine information beyond verbal
cues via remote communication [97, 112]. Robledo Yamamoto et al. pointed out that the lack and
loss of non-verbal cues can be caused by poor video quality or audio-only situations, making it
harder for therapists to get a deeper understanding of their clients [97]. Lacking non-verbal cues
also leads to difficulties in conducting special types of therapy in which therapists heavily rely on
non-verbal cues, such as Sensorimotor Psychotherapy [91], within a remote environment.
There is a broad agreement that the outcome of psychotherapy can be significantly affected

by therapeutic alliance [45, 65, 66, 121], making it an important role in ensuring the quality of
psychotherapy. However, the based verbal cues and diminished non-verbal cues may compromise
the solidity of trustworthiness in remote communication [19], which is also applicable in remote
psychotherapy. Unsurprisingly, the robustness of the therapeutic alliance in remote psychotherapy
has been called into question by researchers, psychotherapy clients, and psychotherapists. Prior re-
search reveals that therapists especially have reservations about the strength of therapeutic alliance
in remote psychotherapy [27, 52, 80]. Lopez et al. found that concerns about the weak therapeutic
alliance could lead to a low willingness to take psychotherapy online [80]. Chen et al. perceived
a paradoxical sense of clients that although online interaction makes them feel safer, they identify
their therapists as colder and more indifferent [30]. In practice, several studies reveal that a feeling
of disconnection has been detected from both therapist’s side [86, 112] and the client’s side [69, 112],
which can lead to less intimacy in the client-therapist relationship than it is in face-to-face ther-
apy [82]. By investigating multiple practitioners’ personal experiences, Russell argued that a screen
relationship can hardly ever substitute for a real in-person relationship in psychotherapy [101].
To overcome challenges that arise from remote client-therapist interaction, researchers have

proposed suggestions on how to enhance communication and trust in remote psychotherapy, usually
regarding what therapist could do [28, 82, 97]. However, we found limited research that explores
the potential of using assistive tools to mitigate the interaction barriers in remote psychotherapy.
Meanwhile, digital health approaches have already been applied in psychotherapy. Technology
intervention in therapy usually targets therapy experience improvement, such as motivating client’s
engagement or evaluating the therapy quality [64, 74]. The adoption of remote technology, including
videoconferencing andweb-based calls, for the delivery of psychotherapy is alsowell-established [25,
26, 37, 107]. However, additional technological support to facilitate remote interactions between
clients and therapists is relatively limited.

Within this background, we regard sensing systems, widely used to empower interpersonal com-
munication by HCI researchers, as potential assistive tools to support client-therapist interactions.
Specifically, our work investigated the potential system deployments through a speculative design
study.
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2.2 Sensing and Sharing Non-verbal Cues in Interpersonal Communication
Psychologists have investigated the indispensable role of non-verbal communication. According
to Mehrabian’s model of communication, body language can account for more than half of the
expression cues when interpreting the complete meaning of a message [84]. Several works have
revealed people’s tendency to interpret non-verbal cues to understand the true attitude of the other
person during communication, which is especially helpful if there are conflicts between verbal and
non-verbal expressions [5, 6, 94]. Non-verbal communication has been shown to be important in
various social scenarios, such as classroom and workplace [18, 88].

Regarding the importance of non-verbal information in interpersonal communication, researchers
have developed applications based on pervasive sensing and computing systems, to track, analyze,
and interpret non-verbal cues to enhance the communication experience. For example, eye-tracking
systems, beyond their use as research tools, have been employed to supplement remote com-
munication and collaboration [87, 117], especially for people with limited verbal abilities [119].
Affective computing techniques, such as facial expression analysis and sentiment analysis, have
also been widely applied to enhance emotional understanding in communication [99]. The potential
of tracking and sharing environmental information in remote communication was also explored
by researchers [23]. Moreover, sensing systems can also interpret implicit non-verbal information
that people are unlikely or unable to detect on their own, such as micro-movements and biosignals.
Researchers also recognized the potential of revealing and sharing this type of tracked information
as ‘expressive social cues’ in communication [49, 77, 79, 85].
Prior works have already proved that sharing non-verbal cues tracked by sensing systems

can promote empathy building [60, 78, 99, 106, 122], intimacy building [68, 70, 77, 79], social
interaction [39, 76, 106], and collaboration [34]. Most of the systems work in a co-presence-required
or asynchronously remote communication context, while there are also emerging applications
showing how real-time sensing and sharing benefits synchronous remote communications. For
instance, Rojas et al. investigated the potential of videoconferencing to enhance empathy by creating
a videoconferencing application featuring real-time emotion cues as feedback. This approach led to
increased awareness of others’ emotions and a greater willingness to self-disclose [99]. Faucett et al.
introduced a system that senses and provides real-time feedback on clinicians’ speaking attributes
in video telehealth. It resulted in successful improvements in clinicians’ behavior, concentration,
and self-reflection during clinician-patient communication [48].

Researchers also raised concerns about using pervasive sensing to support communication. First,
the sensing technology itself might not perfectly track or interpret non-verbal cues, which compli-
cates the communication process. For example, the accuracy of emotion detection and analysis has
been identified as one of the biggest challenges of applying affective computing to communication
support [41]. Thinking of incorporating physiological information in communication, Feijt et al.
argued that the meaning of such information is highly context-dependent, leading to an ambiguity
of interpretation by machines and humans [49]. Moreover, information collected by sensing systems
could be treated as private by people. Prior works have discussed people’s resistance to sensing
systems in social spaces because of the feeling of intrusion and surveillance [35, 36, 83]. In terms of
the sharing process, Ethical concerns of sharing tracked information in communication, such as
privacy concerns and unwilling reveals, were also identified by researchers [23, 49, 85]. Moge et al.
advocated researchers pay attention to how social norms change in sensing-technology-empowered
communication compared to typical communication [85].
We have identified wealth attempts to share non-verbal cues through technology supports in

causal contexts, such as communications between friends or couples. However, there is scarce
research work exploring the opportunities for deploying sensing technologies in vulnerable settings

Proc. ACM Hum.-Comput. Interact., Vol. 1, No. 1, Article CSCW. Publication date: January 2025.



CSCW:6 Lan Gao, Munmun De Choudhury, and Jennifer G Kim

like remote psychotherapy, in which the system’s potential usages and risks need to be re-evaluated.
Our work extends the exploration of sensing-technology-empowered communication in the context
of remote psychotherapy, inquiring about the system’s potential values and risks by investigat-
ing clients’ and therapists’ perspectives. The implications from our work reveal users’ different
attitudes to sensing-technology-empowered communication in vulnerable settings compared to
non-vulnerable ones.

3 METHODOLOGY
To explore clients’ and therapists’ expectations of sensing and sharing non-verbal cues during
challenging situations in remote psychotherapy, we conducted a speculative design study with both
psychotherapy clients and psychotherapists by taking the approach of scenario-based interviews.
All sessions were conducted online via Zoom individually. During the interview, all participants
completed the same procedure, with each session lasting no longer than 90 minutes. All the study
procedures were approved by the Georgia Institute of Technology IRB (Protocol No. H22459).

We acknowledge that conducting a field study using actual sensing technology and data would
provide the most accurate insights into the behaviors and perceptions of remote psychotherapy
therapists and clients. However, we identified several challenges in deploying multiple sensing
systems in real-world remote psychotherapy for our study. Psychotherapy has strict requirements
in conducting conditions and client information protection to ensure clients’ rights [8, 50]. Col-
lecting and analyzing additional data in real therapy without preliminary compliance evaluation
can have immeasurable and irretrievable impacts on clients, complicating the accountability of
therapy eventually. This hazard can also be intensified by the technical difficulties of tracking and
analyzing. Therefore, we opted for an alternative approach, conducting interviews with scenario-
based activities in which participants speculated how sensing and sharing non-verbal cues could
or could not address challenges presented in particular scenarios. Scenarios are one of the most
common tools for design approaches, enabling experts and users to envision future socio-technical
technology [100]. Leveraging scenarios that describe system use has been shown to uncover user
behavior with novel technology systems [125], reveal possible use cases early on in system devel-
opment [123], and highlight social values and ethical impacts for future designs [124]. Specifically,
the in-scenario interview approach has been widely used for evaluating new socio-technical set-
tings, providing insights into user-centered design requirements by revealing user perceptions of
technology use [36, 92].

3.1 Participants
3.1.1 Recruitment. We recruited 9 psychotherapy clients and 10 psychotherapists from China
Mainland. Our inclusion criteria for client participants required a minimum of one course of
treatment through remote or hybrid (conducted partly in-person and partly remote) psychotherapy,
lasting more than 2 months with at least 4 online sessions attended. Our inclusion criteria for
therapist participants required a valid license conducting psychotherapy, a minimum of 1 year of
both professional experience and previous experience conducting remote psychotherapy. We only
recruited participants who were over 18 years old.
All client participants were recruited by advertising in verified psychological communities

(N=6) or snowball sampling starting from authors’ personal and professional networks (N=3). We
employed this strategy for client recruitment because verifying the authenticity of the client’s
therapy-receiving experience is challenging. To reduce the risk of fake self-reports, the first author
initiated the recruitment by reaching out to individuals known personally, whose experiences
could be reliably confirmed. All therapist participants were recruited by contacting the licensed
psychotherapist contact lists (N=1) and advertising in verified psychological communities (N=6), or

Proc. ACM Hum.-Comput. Interact., Vol. 1, No. 1, Article CSCW. Publication date: January 2025.



Breaking Barriers in Remote Client-Therapist Interaction CSCW:7

(a) Time Distribution of Client Par-
ticipants Receiving Remote or Hy-
brid Psychotherapy.

(b) Session Count Distribution of
Client Participants Receiving Re-
mote Psychotherapy.

(c) Time Distribution of Therapist
Participants Providing Remote Psy-
chotherapy.

Fig. 1. Participant’s experience in remote psychotherapy.

directly contacting via authors’ personal and professional networks (N=3). To minimize the sample
bias of snowball sampling, safeguard clients from the mental health stigma of familiars, and avoid
ethical issues in therapy relationships, we ask participants to avoid soliciting potential participants
from families, close friends, or clients and therapists with whom they have collaborated.

3.1.2 Participant Demographic. There were 3 male and 6 female client participants. The gender
distribution of our client participants corresponds with the typical gender patterns observed in
therapy attendance [93]. Our client participants had varied experiences in engaging in remote
psychotherapy (i.e. from 2 months, 5 times to 2.5 years, over 125 times). They reported a wide range
of mental concerns and claims for the therapy including anxiety, depression, self-exploration, and
so on. All client participants identified themselves as participating in Talk Psychotherapy. While all
client participants possessed prior experience with remote psychotherapy, 7 out of 9 had experience
in receiving both remote and in-person therapy. Conversely, 2 out of 9 had exclusively undergone
remote therapy without prior in-person therapy experience.
There were 1 male and 9 female therapist participants. The predominance of females in our

therapist participants matches a gendered skew in the psychological profession [109]. Our therapist
participants represent a wide range of professional experiences in providing psychotherapy services
(i.e. from 2 years to 14 years) and conducting remote psychotherapy (i.e. from 1 year to 9 years).
Their expertise varied from general psychoanalysis to specific mental disorders such as anxiety,
depression, and interpersonal relationship issues; and specific client types such as kids, teenagers,
and family. In the remote condition, all of the therapist participants provided Talk Psychother-
apy, spanning Cognitive Behavioral Therapy (CBT), Interpersonal Therapy (IPT), Psychodynamic
Therapy, and Family Therapy. One therapist participant also provided Somatic Psychotherapy.
Only one therapist participant provided remote psychotherapy exclusively, while the others (N=9)
conducted psychotherapy both online and in person. All therapist participants had experience
receiving supervision or personal therapy, in which they experienced therapy from the client’s
perspective. Note that during our study, two therapist participants (T5, T9) volunteered to share
their perspectives on receiving psychotherapy as clients for their personal mental health needs2.

We visualize the statistics of participants’ experience in remote psychotherapy in Fig. 1. We also
include participants’ detailed demographic information in Table 3 (Appendix A.1).

2T5 and T9 were identified as therapist participants because most of their reports are from the therapist perspective.
However, their insights from the client’s perspective were also analyzed and added. In the subsequent Findings section, we
distinguish and highlight their statements accordingly.
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Fig. 2. In-scenario activity procedure (Taking Example Scenario as an example).

3.1.3 Context Statement: Psychotherapy and Remote Psychotherapy in China. With an increasing
rate of mental disorders over 30 years [67], psychotherapy services are improving constantly in
China [22]. Notably, the remote psychotherapy industry is also growing rapidly. A report shows
that the number of online therapy platforms in China increased from 1 to 64 between 2014 and
2016 [22]. During the Covid-19 pandemic, therapists from China indicated more experience and
preparation for remote psychotherapy, compared to therapists from other regions [31].
However, several challenges are identified in conducting psychotherapy in China. First, the

regulations governing therapy have a short history, with China’s first Mental Health Law established
in 2013 [11, 22]. Given the short development time, the integrity and compliance of therapy-
providing policies often remain uncertain [75]. The complex Chinese culture and lower awareness
of therapy ethics also block the implementation of ethical standards, such as informed consent and
confidentiality [1]. Also, there is a lack of regulatory supervision of remote psychotherapy [95].
Moreover, the relatively conservative Chinese society leads to a high rate of mental health stigma,
making people reluctant to seek professional support [22, 126].

3.2 Materials Design for the In-Scenario Activities
An overview of the in-scenario activities in each scenario is shown in Fig. 2. For each Scenario
(Fig. 2 1 ), participants were asked to select sensing systems and their corresponding outputs from
provided Sensing System Design Options (Fig. 2 2 3 ), then explained their imagined system
design and how it could work in this situation (Fig. 2 4 ). In the following section, we present the
materials we used during the in-scenario activities. All the materials shown to the participants
were originally in Simplified Chinese. Before the formal study, we conducted 3 pilot sessions with
2 clients and a therapist to ask about their opinion of the material design, after which we slightly
revised the materials based on their feedback.

3.2.1 Scenarios: Challenges in Remote Psychotherapy. We designed five textual scenarios describing
potential emergent use–cases of sensing systems. When brainstorming the scenario design, we
considered problematic situations in therapy more representative and did not design a scenario
representing a typical therapy session. As shown in Table 1, each scenario describes one fictional
situation corresponding to one of four key challenges that could arise from remote client-therapist
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interaction. The challenges in remote psychotherapy identified from existing studies and reviews
around remote interactions [82, 97, 114]. The scenario narratives in Scenario 1 (Distraction), Scenario
2 (Lack of non-verbal cues), and Scenario 3 (Self-overlooked therapist burnout) were adapted from
the excerpts of participant responses reported in Robledo Yamamoto et al.’s interview study about
therapist’s practices conducting therapy online [97]. All quotes we chose directly described real
experiences in formal therapy. We then rephrased the quotes and blurred identifiable information.
Also, Example Scenario and Scenario 4 (Lack of trustworthy and safety) were crafted by expanding
on descriptions of real-world remote psychotherapy cases where challenges occurred, as reported
in previous literature [82, 97]. Each scenario narrative contains the following two aspects. First,
we included background settings about the client, the therapist, and the therapy. Second, a story
describing the difficult situation was illustrated. The comprehensive narratives for each scenario
can be found in Table 5 (Appendix A.2).

3.2.2 Sensing System Design Options: Sensing systems and Corresponding Outputs. We showed
participants six types of sensing systems that can be potentially used in remote psychotherapy. We
also presented five features – properties of tracked objects that the systems can interpret and output
from tracked non-verbal cues. The six systems and five features served as options for participants
to describe their envisioned socio-technical setting and system design in each scenario.
In this study, we narrowed the definition of “sensing system” to those used in daily life, only

focusing on sensor-enabled technologies in common devices. Conversely, we opted for a broader
definition of “sensors”, including any receivers capable of capturing non-verbal cues, such as
a webcam. We explored possible systems for client-therapist remote interaction support from
previous literature and real applications. Eventually, we adopted Sys 1 (Webcam-Based Eye Tracking),
Sys 2 (Webcam-Based Facial Expression Analysis), Sys 4 (Verbal Sentiment Analysis), and Sys 5
(Personal Biosignal Detection) from prior works of real-time sensing and sharing for interaction
support [48, 77, 99] and engagement evaluation [104]. We also opted for Sys 3 (Accelerometer-Based
Tremor Detection) and Sys 6 (Environmental Analysis) based on the proposal by Robledo Yamamoto
et al. on the potential application of sensing technology in remote psychotherapy [97], which also
advocated the utilization of Sys 4 (Verbal Sentiment Analysis). We found that sensing systems usually
present interpreted features of tracked objects (i.e. emotion) to the end user rather than the raw
data of non-verbal cues (i.e. facial expression). Therefore, we looked into input and output metrics
that previous research or applications (cited above) used in their system design, identifying which
features each system could interpret from the tracked non-verbal cues. We finally identified five
different features that the sensing systems could interpret directly or infer indirectly by algorithm
from non-verbal cues. The six systems and five corresponding features can be found in Table 2.

Additionally, we created an explanation for each system, which was shown to participants during
the interview to provide them with an informative foundation of sensing technology. The textual
introduction was written referring to works mentioned above as well as official handbooks of
related smart devices, sensors, and real applications [4, 13, 96, 110]. Each introduction contained
reading materials outlining the i) sensor(s) in the sensing system, ii) device(s) that support the
system execution, iii) how the system works, including input non-verbal cues of the system, and
iv) usages of the system, including output features the system computed from inputs. Complete
reading materials for each sensing system can be found in Table 4 (Appendix A.2).

3.3 Study Procedure
Before the study, participants completed a screening survey that asked for demographic information
and qualification confirmation. Afterward, participants were invited to sign the consent form and
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Table 1. Scenario and Corresponding Challenges (Detailed narratives and reference are shown in Table 5)

Scenario Code Corresponding Challenge

Example Scenario Distraction
Scenario 1 Distraction
Scenario 2 Lack of non-verbal cues
Scenario 3 Self-overlooked therapist burnout
Scenario 4 Lack of trustworthy and safety

Table 2. Sensing Systems and Features Revealed from Tracked Non-verbal Cues (Detailed introductory
materials and reference are shown in Table 4)

Features Revealed
From Non-Verbal Cues

Code Feature Name
Feature 1 Concentration
Feature 2 Emotion and Sentiment
Feature 3 Stress
Feature 4 Biosignal Rate (i.e. Heartbeat, Blood Pressure)
Feature 5 Environmental Change

Sensing System and
Corresponding
Features

Code Sensing System Name Detectable Feature(s)

Sys 1 Webcam-Based Eye Tracking Direct: N/A
Indirect: Feature 1

Sys 2 Webcam-Based Facial Expression Analysis Direct: Feature 2
Indirect: Feature 1, Feature 3

Sys 3 Accelerometer-Based Tremor Detection Direct: N/A
Indirect: Feature 3

Sys 4 Verbal Sentiment Analysis Direct: Feature 2
Indirect: Feature 3

Sys 5 Personal Biosignal Detection Direct: Feature 4
Indirect: Feature 3

Sys 6 Environmental Analysis Direct: Feature 5
Indirect: N/A

then join in the interview session conducted by the first author. At the beginning of the session,
we asked participants to give verbal consent of video and audio recordings during the session.

3.3.1 Introductory Interview. During the introductory interview phase, participants were encour-
aged to thoroughly contemplate the context of remote psychotherapy. This phase aimed to help
them establish an initial understanding of how incorporating non-verbal cues sensing might ad-
dress challenges in remote client-therapist interaction. It could preclude potential confusion in
the following in-scenario activities. For both client and therapist participants, we first asked them
about their experiences with remote psychotherapy. Then, we asked our client participants about
their overall perceptions of therapeutic outcomes from remote psychotherapy and their experience
interacting with therapists remotely. For therapist participants, we asked about their thoughts on
delivering therapeutic intervention remotely and their experience interacting with clients. For the
participants who have experience in both online and in-person therapy, we asked them to compare
their perspectives on remote psychotherapy with in-person therapy. Considering the mental health
stigma and to safeguard participants’ privacy, we explicitly communicated to all participants that
they could decline to answer any questions.

3.3.2 In-Scenario Activities. The goal of the in-scenario activities is to explore participants’ per-
ceptions of the idea of sensing and sharing non-verbal cues to support remote client-therapist
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interaction in therapy sessions. During this phase, we presented all materials related to our study
on Miro3, an online collaborative whiteboard. First, we introduced participants to the sensors
commonly found in everyday devices and the concept of sensing systems. We also introduced our
design idea of deploying non-verbal cues sensing and sharing to support remote client-therapist
interaction. After that, we asked them to read the explanation of each sensing system. During their
review, participants were encouraged to ask questions related to sensing technology. They had
the option to revisit the explanation about sensing systems or ask questions anytime during the
following activities. Participants were encouraged to share their initial thoughts on the sensing
systems and the idea of using those systems in remote psychotherapy.

Next, after presenting an example within the Example Scenario, participants were asked to com-
plete the in-scenario activities under all four scenarios (Scenario 1-4) in Table 1. As shown in Fig.
2, the activity for each scenario was as follows: participants first read a narrative describing a situ-
ation in remote psychotherapy, which they were informed had occurred in actual therapy sessions.
They were asked to imagine how to track and share non-verbal cues to support client-therapist
interaction under the presented situations, given the goal of promoting therapy experience (Fig.
2 1 ). We encouraged participants to start by assuming they were the role in the scenario, either
as a client or a therapist, depending on their identity.

Then, participants were asked to think aloud about whose and which non-verbal cues could be
tracked, interpreted, and shared. To describe their thoughts on the sensing and sharing pattern,
they would select from the five feature options for four design decision categories: “Features you
want the client to get from sensing systems and share”, “Features you want the client get from
sensing systems but NOT share”, “Features you want the therapist to get from sensing systems and
share”, and “Features you want the therapist to get from sensing systems but NOT share” (Fig. 2
2 ). After that, participants would think about sensing systems the client and the therapist could
use within the scenario. They were asked to consider not only the ability of each system to capture
and interpret non-verbal cues but also their satisfaction and concerns about the system mechanism.
To reflect their thoughts on the system design, they would select six system options for two design
decision categories: “Sensing system selection for the client” and “Sensing system selection for the
therapist” (Fig. 2 3 ). Participants dragged digital sticky notes to each design decision category in
Miro to present their selections. The purpose of the design decision selection tasks was to provoke
participants’ deep thoughts on the values and risks of the sensing systems in context, rather than
comparing which system or non-verbal cue was better.

When filling out design decisions, participants could use each design option one time, multiple
times, or zero times. Moreover, participants were told that the use of sensing systems was optional.
In other words, they could deny applying any tracking or sharing processes to the scenario, if they
hold significant concerns or think that sensing aids were unnecessary here. For example, if they
believe that no sensing system was needed for the therapist in the scenario, they did not need to
choose anything for the categories “Features you want the therapist to get from sensing systems
and share”, “Features you want the therapist to get from sensing systems but NOT share”, and
“Sensing system selection for the therapist”.

After finishing the activity in each scenario, participants were asked to describe their imagined
system design and explain why or why not they made a certain selection before continuing to the
next scenario (Fig. 2 4 ).

After all four in-scenario activities, we asked participants about their overall feelings about sens-
ing and sharing non-verbal cues in typical remote psychotherapy sessions. Specifically, participants

3https://miro.com/
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were encouraged to share their opinions on which situations they found sensing systems most
valuable, as well as which situations they didn’t want to be tracked by the systems.

3.4 Data Analysis
Our data collection consists of two parts: study session records (qualitative data), and participants’
design decision selections for four scenarios (quantitative data). Our main analysis reported in
the present work is the qualitative analysis of the study session records. We include a response
summary of every design decision inquiry for each scenario in the Appendix (Section A.3).
To perform qualitative data analysis, all 19 study sessions were conducted in Mandarin, the

records of which were later transcribed into Simplified Chinese. All excerpts were translated into
English by the first author, who is an English-Chinese bilingual. We then conducted an iterative
analysis using open coding associated with the research questions. The analysis execution is as
follows: First, the first author went through five transcriptions and developed codes for concepts in
the text. They then categorized and merged these open codes and built an initial codebook using
existing codes. After establishing the initial codebook, all members of the research team passed
through the initial codes. With modification when disagreement occurs, the authors finally reach
a consensus on the structure of the initial codebook. Then, the first author utilized the refined
initial codebook to code the remaining transcriptions. During this process, all members of the
research team regularly checked and discussed emerging themes. All members of the research
team eventually ensured that they agreed on all the codes of the codebook. After the first round of
coding, the first author iterated another round of open coding referring to the final codebook. All
members of the research team passed the second round of coding results and discussed the codes
until everyone agreed with the final analysis.

We eventually identified three key themes for RQ1, and three key themes for RQ2. We present
the key themes, following our research questions, in Section 4.

4 FINDINGS
4.1 The Values of Tracked Non-verbal Cues: Enhanced Personal Reflections and Mutual

Understandings
Overall, both client and therapist participants envisioned tracked non-verbal cues helpful in all four
scenario we provided. They considered tracked non-verbal cues valuable for facilitating personal
reflection and mutual understanding, especially when facing problems or challenges during remote
psychotherapy. Sensing systems that can reveal nuanced changes were especially appreciated by
participants, such as Sys 3 (Accelerometer-Based Tremor Detection) that were capable of detecting
micro hand-shaking, and Sys 5 (Personal Biosignal Detection) that revealed vital signs that were not
perceivable by the human eye. In the following section, we present participants’ perceived value of
tracked non-verbal cues in detail.

4.1.1 Self-Monitoring Personal Cues for Self-Reflection. Sensing systems could potentially facilitate
self-reflection and self-understanding. Particularly, our participants envisioned self-tracking as an
assistive tool for therapists to reflect on their work performance (4/9 Clients; 10/10 Therapists).
To deliver high-quality mental health services, therapists must not only understand their client’s
needs but also be aware of their own states. This involved reflecting on their own performance
during the session, which helped them hold up in their interaction with clients.

As psychological professionals, therapists should stay neutral in response to their client’s state-
ments and actions [115]. However, as T4 indicated, avoiding subjective expressions could be “easy to
overlook”. Therefore, therapist participants found a potential value of self-reflection on non-verbal
cues as helping themmaintain a professional demeanor. For instance, T2 chose to track their Feature

Proc. ACM Hum.-Comput. Interact., Vol. 1, No. 1, Article CSCW. Publication date: January 2025.



Breaking Barriers in Remote Client-Therapist Interaction CSCW:13

2 (Emotion and Sentiment) if they had been the therapist in Scenario 1 (Distraction) since “if I rarely
encounter such cases, my emotional changes would be harder to control.” Considering the situation in
Scenario 4 (Lack of trust and safety) that the therapist failed to comfort their client, T8 indicated
that “the therapist’s emotions and stresses may undergo significant changes”. They explained that
tracking such changes “might not have any effect during this therapy session”. However, they noted
that it might help reflect in retrospect: “It can assist the therapist in self-reflection after the session
ends, providing a judgment like I tend to show lots of stress in these situations, indicating a prospect
where they need to grow.”

Therapists could also leverage tracked cues as an alert for overall bad well-being and exhaustion,
as our participants imagined. T8 explained that “It is necessary for the therapist to reflect themselves
like, am I in a good state? [...] However, if there is external data support, they may find it easier
to convince themselves (that they are not in a good state).” Client participants indicated that their
therapists could potentially employ self-tracking methods to detect any decline in their mental
condition, viewing this practice as a responsible approach to delivering professional mental health
intervention. For example, C2 recommended the stressful therapist in Scenario 3 (Self-overlooked
therapist burnout) to capture Feature 3 (Stress) and Feature 4 (Biosignal), because “He (the therapist)
had a very busy schedule, so he could monitor his stress. I think he would react physiologically to his
tiredness, so he could also monitor his biosignal. I think he can understand his situation by tracking this.”
Moreover, our participants speculated that clients could also track themselves to support their

interaction with therapists as well as self-improve simultaneously, potentially aligning with the
therapy goal (4/9 Clients; 1/10 Therapists). Imagining themselves as the nervous client in Scenario
4 (Lack of trustworthy and safety), C8 was willing to monitor Feature 1 (concentration) to prevent
themselves from becoming overly self-centered in client-therapist interaction: “When I find it hard
to control my emotions, I want to remind myself, for instance, not to concentrate on past events that
are traumatic for me, but perhaps to focus on the present or the other person’s reactions. So monitoring
concentration could be a reminder.” C4, imagining themselves as the client in Scenario 1 (Distraction),
chose to be tracked by a combination of Sys 1 (Webcam-Based Eye Tracking), Sys 2 (Webcam-Based
Facial Expression Analysis), Sys 4 (Verbal Sentiment Analysis) and Sys 6 (Environmental Analysis),
indicating a need for a self-reflection on personal reaction during communication with the therapist:
“[...] Tracking where my eyes are looking when I’m distracted. I need to know what factors in my
environment might distract me. [...] It is necessary to understand how my surroundings impact my
behavior and emotions.”

4.1.2 Clients Sharing their Cues with Therapists to Support Therapists’ Judgement.

When conducting therapy sessions in person, I can see the clients with my own eyes, hear
their voices with my ears, and even feel their feelings. However, I can’t genuinely perceive
all these things in virtual. Facial expression analysis and biosignal detection are like
placing my eyes, nose, and ears in front of the clients. They help me collect information
and assist me in making a judgment. (T8)

One of the most significant potentials of incorporating sensing systems, as agreed upon by all
client and therapist participants, was improving the capacity for collecting valuable information.
Therapist participants talked about the possibility of gaining a deeper understanding of clients
with the support of sensing systems. As T8 noted, receiving non-verbal cues from clients might
simulate the experience of being physically present with them, allowing him to assess their mental
state by referencing their immediate expressions. Additional information provided by sensing
systems might also assist therapists in offering more effective and personalized interventions. As
C4 suggested, “To help someone alleviate their tension, you need to know how intense their tension is.”
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During therapy sessions, therapists often analyze their clients continually, drawing inferences
from their every action to guide the therapeutic process. In this continuous analysis, all of our
participants reported that the tracked cues from clients could potentially offer supplementary
information for therapists, helping them make a holistic assessment. Therapists noted that micro
changes of clients, such as micro-sentiment changes apart from normal sentiment (T4), a moment of
eye closing (T4), and performance of nervous (T8), were easily being overlooked. Some participants
also stated that certain cues, such as biosignals (C3, T10, T11), were not identifiable without
technological assistance. These cues could play a crucial role in therapists’ evaluations of their
clients, especially when therapists were uncertain about their judgment. For example, clients might
act differently from their thoughts and feelings, making the therapists’ judgment process more
challenging. As C8 described their experience of noticing their therapist distracted in their first
meeting, “I didn’t express my dissatisfaction (verbally) because it was the first meeting.” They thought
Sys 2 (Webcam-Based Facial Expression Analysis) possibly worked in this situation to help them
signal their feelings without verbal expression, “I hope he (therapist) realizes I’m quite unhappy
right now.” T5 also envisioned that seeing clients’ cues could help reduce therapists’ stress and
mental load, “(Clients and therapists) might have some misunderstandings. The therapist may feel
like the client does not trust them. However, if the system shows that the client is just too nervous, it
will alleviate therapists’ pressure.”

Additionally, both client and therapist participants conjectured that therapists could store clients’
tracked cues after every session and aggregate them for long-term analysis (4/9 Clients; 4/10
Therapists). T3 suggested these tracked cues could “be a part of the process note”, from which
therapists might “use quantitative data to observe whether the client has become more stable”. C7 also
pointed out that “there would be a large quantity of information exchange in a session. Therapists may
have limited ability to handle it”. They expected the therapists “could find out some breakthrough
points by retrospecting (tracking records) when encountering a bottleneck in therapy”.
Participants also recognized the potential benefits of this sharing pattern in spontaneous sit-

uations, such as when therapists experience fatigue, leading to reduced responsiveness (C6, C7,
C8), and when therapists need to make quick judgments (C1, T2). Specifically, in extreme situa-
tions where direct information gathering is difficult, therapists might still obtain valuable insights
through the tracked cues from their clients. For instance, T2 noticed that the therapist in Scenario 2
(Lack of non-verbal cues) might not be able to get useful information from the video. They then
suggested the client opt for Sys 4 (Verbal Sentiment Analysis) since “client’s emotional changes are
still identifiable through their voice”.

In psychotherapy, silence – where there is no verbal communication between clients and thera-
pists – is a common situation. Therapists often perceive silence as an opportunity, and even a tool,
to explore clients’ mental models by observing their non-verbal reactions like facial expressions
and micro-movements, which may differ from those in regular conversations and convey addi-
tional information [63, 102]. Using sensing systems, such as Sys 2 (Webcam-Based Facial Expression
Analysis), to analyze those non-verbal expressions could potentially assist therapists in this process.
For example, T7 explained a case where extended silence persisted across 17 therapy sessions,
suggesting that sensing systems could uncover underlying changes in non-verbal cues: “I know
there was a therapist and a client that had maintained silence for over 17 sessions. They hadn’t spoken
even a single word. [...] Information changes are happening in silence. I think it might be interesting to
incorporate sensing systems and provide analysis in this case.”

4.1.3 Therapists Sharing their Cues with Clients for an Equal Mutual Disclosure and Power Dynamic.

Since the client is willing to provide these (tracked information) to the therapist, then to
be equal, the therapist should also, as reassurance, display the same information to the
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client. [...] This approach maintains an equal power dynamic between the client and the
therapist. (C3)

To keep themselves professional, therapists generally maintain a good boundary with their
clients, merely disclosing themselves in therapy sessions [62, 90]. However, appropriate therapist
self-disclosure has been shown to be valuable for promoting therapeutic alliance [55, 98, 127].
Sharing therapists’ non-verbal cues with clients might serve as an additional channel for their
self-disclosure to balance the disclosure inequality. All of our client participants indicated that they
would like to know more about their therapist through the sharing process. C3 articulated the idea
that clients should possess an equitable level of power within their therapeutic relationships. They
imagined that therapists could actively engage in sharing the same sensing information as their
clients. C9 believed that many mental concerns stemmed from unequal disclosure in interpersonal
communication, which was also applicable in therapeutic relationships. With a high willingness to
avoid “treating therapists as emotional trash bins”, they especially appreciated it if therapists could
share their non-verbal cues with the support of sensing systems.

As mental service receivers, clients cared about their therapists’ overall well-being and behavior,
to ensure the delivery of high-quality therapeutic care. Regarding Scenario 3 (Self-overlooked
therapist burnout) where the therapist was exhausted, all client participants suggested that the
client should see the therapist’s tracked cues if there were sensing systems deployed. T1, even
from a therapist’s perspective, indicated that “They (clients) also have the right to know whether the
therapist, as a service provider, is in a good mood.” Clients also wished to know if their therapists
genuinely cared about them, particularly when therapists exhibited limited responsiveness (3/9
Clients). For example, C1 mentioned that their therapist usually remained silent when they were
talking. Therefore, they regarded seeing therapists’ Feature 2 (Emotion and Sentiment) provided by
Sys 2 (Webcam-Based Facial Expression Analysis) might “help clients judge whether their therapist is
following their narratives”. C8, similarly, wanted the therapist in Scenario 4 (Lack of trustworthy and
safety) to share their Feature 1 (Concentration) since “Although he (the therapist) always says it’s fine,
it sounds a bit perfunctory. I hope to know that he is truly paying attention to the matter.” Interestingly,
some clients also expressed concern about the potential impact of their actions on their therapists
(3/9 Clients). For example, “whether the therapist feels angry [...] because of my behavior” (C6). In
these cases, clients wanted to see therapists’ tracked cues to keep them sympathetic.

Notably, participants suggested that accessing therapists’ tracked cues could also offer comfort
to clients, as these cues can foster a sense of empathy towards their therapists (2/9 Clients; 2/9
Therapists). Regarding the case of Scenario 4 (Lack of trustworthy and safety), T9 noted that “therapists
can show concrete feelings of themselves to help clients reflect on their feelings (through sensing systems).”
T10 believed that clients might find reassurance in seeing therapists’ bad moods and exhaustion
displayed by the system, since “they might realize that the therapist isn’t so untouchable” through
this process. C7 indicated a similar statement from a client’s perspective: “I might feel awful if I had
a bad experience in therapy. However, if I know that the therapist also feels terrible, I might have a
sense of resonance. This is not my fault nor yours; rather, the remote approach limits our performance.”

4.2 The Risks of Sensing and Sharing: Compromised Mental Interventions, Personal
Rights, and Social Dynamics

Although most participants found it acceptable to track and share non-verbal cues in all four
scenarios we provided, many of them questioned whether sensing systems and sharing pipelines
were reliable and secure enough. Participants also raised concerns about whether tracking and
sharing non-verbal cues could undermine the therapeutic alliance. Therefore, some participants
expressed hesitance to use these systems when clients discussed sensitive topics, or when either
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clients or therapists felt mentally overwhelmed. In the following section, we present participants’
main concerns and perceived risks related to sensing and sharing non-verbal cues in remote
psychotherapy.

4.2.1 Potential Inaccuracy in Detection and Analysis. Participants described their hesitation to use
the system because of the potential inaccuracy of sensing and analysis. Some participants raised
the doubt of accuracy regarding the technology limitation of the tracking and sharing process (3/9
Clients; 2/10 Therapists). For example, T5 expressed that the error rate of detection could be a bit
high. T10 doubted the capacity of internet transition: “As sharing so much tracking information, can
the internet speed handle it?”

Participants were also concerned that sensing systems might not possess the capability to inter-
pret the diverse modes of expression exhibited by different individuals in different situations. They
thus saw a need for a contextual framework for the system analysis (4/9 Clients; 4/10 Therapists).
For example, T5 noted that the tracking of eye movement by Sys 1 (Webcam-Based Eye Tracking)
was not a reliable indicator of concentration, referring to their personal experience as a client:
“When I was in a therapy session, I could feel my eyes wandering. [...] This could also be because I don’t
want to stare at the therapist all the time [...] so I might look elsewhere. But this doesn’t mean I’m
distracted.” C5 also questioned the accuracy of Sys 3 (Accelerometer-Based Tremor Detection), which
uses hand trembling as an indicator of pressure: “Sometimes hands may shake when people are very
emotional. But for many people and in different situations, the presence of significant pressure won’t
manifest as hand trembling.” Moreover, the analysis and interpretation could be particularly difficult
for specific cues. For example, many participants regarded Feature 2 (Emotion and Sentiment) as
complex. C8 commented that it “can not be simply quantified” and “is not just a label (describing
a person)”. C2 also indicated that people can pretend their expressive emotion, making it hard to
interpret referring to just facial expressions: “A person may feel upset, but they turn their mouth
corners to lift into a forced smile. How can the system distinguish whether the person is truly happy or
sad? It just observes how the muscles are moving and then determines whether the facial expression
represents a smile or not.”

The potential of inaccurate sensing and analysis could directly compromise the therapy experi-
ence, as many participants speculated. C2 imagined their feeling of being misinterpreted by the
system as “the machine doesn’t understand me”, which might intensify their discomfort in therapy.
T5 raised the concern that inaccurate analysis could lead to confusion when therapists were making
a judgment. They indicated that “Maybe it’s enough for the therapist to rely merely on their intuition
to understand the client’s condition, however, adding wrong information (provided by sensors) [...] can
be a disturbance on the contrary.”

4.2.2 Personal Information Privacy Concerns. Participants expressed their concerns about their
personal information privacy if they were tracked by a system. Some participants were especially
concerned about the collection and analysis processes of specific non-verbal cues (2/9 Clients;
1/10 Therapists). For example, C2 identified Feature 4 (Biosignal Rate) as “an extremely private and
personal signal”. They were cautious about their heartbeat being collected and resisted being tracked
in general. C1, similarly, also thought Feature 2 (Emotion and Sentiment) private, and therefore
refused to share it with their therapist. Additionally, many clients commented that they didn’t want
to be tracked during sensitive conversations (6/9 Clients; T9 from a client perspective), reluctant to
any information being recorded as they might talk about content never shared with others before.
For example, C2 elaborated on their concerns: “(I don’t want to be tracked) When I talk about things
that shame me, such as topics [...] like sex, I want these things to be kept as confidential as possible.
Even if you tell me these data will be well managed or whatever, I might still have doubts because,
after all, this stuff exists.”
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Some client participants were especially uncomfortable regarding the passive disclosure through
the sensing and sharing process. As C5 addressed, they would feel as if they were “naked, exposed
body completely”. Client participants, therefore, wanted the right to selectively disclose themselves
when using the systems (3/9 Clients). C5, for example, indicated that they preferred “the therapists
guess (my thoughts) rather than providing a clear-cut analysis.” C1 mentioned that they didn’t want
to be tracked because they sometimes lied to their therapist: “Sometimes I don’t want to tell the
truth to my therapist. Maybe because I did something bad and I want to beautify my behavior [...] I
hope to turn them (sensing systems) off because I don’t want my attitude to be exposed. I would also
have an exaggerated feeling of lying (if turned them on).”

Participants also reported their concerns about potential data breaches during the transition and
storage process (1/9 Clients; 4/10 Therapists). For example, T5 noticed that sharing the tracked
cues was “Relying on internet”, therefore stating that “There are risks here [...] possibly be spied on by
hackers.” T7 also mentioned their doubt about the database storing tracked cues “not absolutely
secure”. Additionally, both clients and therapists identified the risk that stored data could potentially
be accessed and utilized without their explicit consent (2/9 Clients; 1/10 Therapists).

4.2.3 Extra Cognition Burden.

I feel that sensing systems themselves might interfere with our communication. These
sensors don’t ever exist in general situations. It’s something additional. If this extra factor
interferes with our communication, how should we assess accountability? (C3)

During client-therapist interaction, a wealth of information was exchanged both explicitly and
implicitly. Although seeing tracked cues could promote understanding of themselves and each other
(Section 4.1), as a trade-off, this process could potentially introduce a cognitive burden for both
clients and therapists. C3 perceived sensing systems as extra factors in communication, addressing
potential interference the sensing and sharing process might bring.

Therapists require strong skills for improvisation and analysis during therapy. Therefore, some
therapist participants expressed concern that the introduction of extraneous tracked data, while
providing more details about the therapy and their clients (Section 4.1.1, Section 4.1.2), might
interfere with the therapy conduction process (6/10 Therapists). On the one hand, viewing their
personal tracked cues might be a distraction. As T5 commented on the situation in Scenario 3
(Self-overlooked therapist burnout), “Therapists usually have the self-awareness to adjust their state
accordingly. However, if external sensors provide them with some data, it might distract or confuse
them.” On the other hand, getting additional clients’ information might adversely interfere with
therapists’ judgment. T6 noted that the presence of clients’ tracked cues required additional efforts
for evaluation: “If I see a sudden increase in their stress level, I have to ask them, ‘Are you feeling
anxious right now? Why are you anxious?’ I have to think about it. This might be a disturbance for
me.”
Compared to therapists, clients could potentially face greater mental threats when interacting

with the sensing systems. Some client participants raised concerns that the feeling of being under
surveillance could make them uncomfortable (4/9 Clients). It aligned with the concept of the “white
coat effect”, “a kind of psychological intrusion, as if you feel you have a tube inserted into you, or
something else has entered your body” (C3). C6, for example, was afraid of being tracked, indicating
a possible tendency to express less because of fear: “I become the one being experimented on [...]
(being tracked) reminds me to be rational, to hide my emotions, and to act like a person without mental
issues.”

Seeing an excessive number of tracked cues might pose a burden on clients’ concentration and
mood (5/9 Clients; 3/10 Therapists). Both T3 and T10 suggested presenting the analysis of non-
verbal cues to their clients as little as possible, concerning that clients could not process an overload
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of information. T4 also imagined clients viewing their personal tracked cues similar as looking
into the mirror constantly, which could negatively impact the efficiency of therapy. Furthermore,
awareness of poor personal state, which could become easier supported by the tracked data, might
also intensify the depression of clients. C8 gave an example regarding this: “if I’m already very
nervous [...] recalling a painful experience about failing an exam, and then the system tells me ’you
don’t seem to be doing well’, or ’you seem to be under a lot of pressure’, of course, I already know that.
But what can I do about it?”

As proposed by our participants, clients might feel comforted if seeing therapists’ tracked cues,
which promote equity and empathy between them (Section 4.1.3). However, they raised a trade-off
that sharing therapists’ tracked cues might sometimes burden clients (3/9 Clients; 8/10 Therapists).
Many therapist participants, therefore, hesitated to share their cues with clients. Participants
attributed this concern to two aspects: the already heightened mental burden on clients and the
potential negative implications of therapists’ tracked cues. First, in many situations, clients were
already struggling to manage themselves and had little capacity to process additional information.
Therefore, they indicated a lack of interest in their therapists’ actions at that time. C6 confessed
that “Whether (therapist) share it or not makes no big difference [...] I’m self-conscious. I don’t want
to consider additional information.” T10 was afraid that the clients “start guessing their therapists
after they receive additional information.” During therapy sessions, therapists’ negative moods and
unprofessional behaviors, such as those in Scenario 3 (Self-overlooked therapist burnout), could hurt
clients. Therapists were particularly concerned about their negative cues being aggregated and
augmented by the sharing and visualizing process, therefore being reluctant to share their cues
with clients. For example, perceiving a conflict between professional and personal perspectives, T6
refused to be tracked if they had a negative tendency towards clients’ statements. They indicated
that “[...] if my (negative) tendency was tracked, it might hurt the clients, or even led to their distrust
and resistance”. T5, similarly, refused to reveal their tracked cues to clients since they were “not
certain what interpretation the client might make”, which “would make the client-therapist relationship
more complex”.

5 DISCUSSION
We investigated perceived values and risks of sensing and sharing non-verbal cues in remote
psychotherapy, by inquiring clients and therapists about speculating sensing technology for com-
munication in challenging therapy scenarios. Our findings provide initial insights into designing
sensing systems for remote client-therapist interaction, highlighting the possibility of extending the
application of sensing-technology-empowered communication to vulnerable settings like therapy. In
the following sections, we highlight the implications of our findings. We discuss how the utilization
of sensing systems could influence power dynamics in therapeutic alliances and other interpersonal
relationships. We also assess the considerations of incorporating sensing-technology-empowered
communication for remote psychotherapy in real practice, comparing it to other non-vulnerable
settings.

5.1 Reciprocal Disclosure of Non-verbal Cues: Balancing Power Dynamic Within
Therapeutic Alliance and Other Interpersonal Relationships

Sensing and sharing non-verbal cues has shown success in enhancing understanding, intimacy, and
empathy in task-oriented collaboration and day-to-day social interaction [49, 60, 68, 77–79, 99, 106,
122]. Aligning with previous reports, our findings highlight the potential benefits of mutual sharing
of non-verbal cues in fostering therapeutic alliance. From the therapist participants’ standpoint, such
integration could deepen their understanding of clients and improve their evaluative capabilities,
enabling more targeted interventions (Section 4.1.2). From the client participants’ perspective, such
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integration could offer them insights into their therapists, giving them a sense of empathy (Section
4.1.3).

Notably, the reciprocal sharing of non-verbal cues could potentially balance the asymmetric
client-therapist power dynamic by encouraging more self-disclosure from therapists (Section 4.1.3).
Similar to the tension between health service providers and customers [103], clients usually have
less power than their therapists. Aiming to seek mental support, clients invest authority in their
therapists, enabling therapists to use their specialized expertise to improve their mental well-being.
This mental model creates an inherent power imbalance in the therapeutic relationship [21, 51, 116].
Moreover, clients often disclose their personal experiences much more than their therapists during
the therapy session [72], which could exacerbate the power asymmetry in their relationship. Asmore
information provides more power in the therapeutic relationship [21], clients can be empowered
through the sharing process. The act of therapists sharing their tracked cues with clients can be
considered a form of therapist self-disclosure, the openness of which contributes to a feeling of
equality by exposing therapists’ humanness to clients [55, 98, 127]. Our client participants perceived
a potential to see therapists’ tracked cues to ensure their interests as service receivers (Section
4.1.3). Therefore, the asymmetric power between therapists and clients could be mitigated through
the reciprocal disclosure of non-verbal cues, leading to a more equitable and intimate therapeutic
relationship.

The possibility of sharing non-verbal cues to balance power dynamics is worth exploring. Beyond
remote psychotherapy, the challenges in power imbalances are prevalent across a diverse range of
interpersonal relationships. For example, power asymmetric among colleagues, especially between
workers and their managers, is commonly observed in workplace settings, leading to obstacles in
their collaborations [43]. Within the context of family, the power asymmetry between parent and
child, often exacerbated by parental over-control, has been identified as a primary source of tension
between them [58]. Power imbalances are prevalent even within intimate relationships. Usually
stemming from gender nature, controlling behaviors, and imbalanced responsibility [59, 111], this
asymmetry in power poses a significant threat to the stability of close relationships. Although the
sensing and sharing of non-verbal cues has been employed to strengthen understanding, intimacy,
and empathy, how such reciprocal disclosure could influence power imbalances remains largely
unexplored. We recommend future works investigate this possibility in multiple contexts.

5.2 Deploying Sensing Systems in Remote Psychotherapy: Increased Cautions and
Considerations

Unlike casual interactions, psychotherapy maintains a professional, service-oriented endeavor.
Clients seeking mental support through therapy are often fragile and sensitive about their per-
sonal rights. Considering the vulnerable nature of remote psychotherapy, the risks introduced by
sensing systems could be highly detrimental to clients and therapists. Our findings revealed that
both clients and therapists have many concerns about the use of sensing systems. They raised
questions regarding potential violations of not only client rights but also therapy professions and
ethics (Section 4.2), which go beyond the known concerns about sensing-technology-empowered
communications (Section 2.2). Based on our findings, we discuss how sensing systems should be
designed to empower remote client-therapist interactions, highlighting how these considerations
exceed those for system deployment in non-vulnerable interactions.

5.2.1 Demand for System Accuracy and Contextualized Analysis. While system inaccuracy has been
a concern in applying sensing technology to social activities [41, 49, 79], researchers have found
that people maintain a high tolerance for system errors in casual interaction contexts [71, 79]. In
contrast, when it comes to client-therapist interactions, both of our client and therapist participants
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expressed significant concerns about system accuracy, stating that poor quality analysis could
harm the quality of therapy (Section 4.2.1). Therapists are especially vulnerable to inaccurate
analysis, as it could lead to biased judgments and ineffective mental interventions (Section 4.2.3).
Inaccurate analysis could also introduce complexities in accountability, similar to the problems
faced in technology-mediated medical practices [38, 42].
Highly accurate sensors and robust predictive algorithms are not enough to meet the needs of

client-therapist interaction. Both of our clients and therapists argued that expressions can vary
significantly between individuals and contexts (Section 4.2.1), which poses a risk of erroneous
algorithmic estimates. People’s behavior can also vary because of their personality and contextual
factors, which has already been identified as a challenge for interpreting sensing data for both
machines and humans [49, 79]. Moreover, as therapy continues, clients’ mental transformations
can also result in a changed behavior [47]. Therapists, therefore, must continuously learn about
their clients through observation and reflection [40]. Admittedly, internal states like biosignals
are more reliable for analysis because they cannot be disguised (Section 4.1.2), reducing the need
for complex contextual analysis. However, the implications of internal states can be uncontrolled
and significantly affected by personal factors [49, 76, 106], making them harder to interpret than
external expressive cues.

Therefore, our findings suggest that remote psychotherapy, due to its professional nature, requires
higher system accuracy supported by contextualized analysis compared to casual conversations to
effectively leverage sensing systems.

5.2.2 Rigorous Requirements for System Privacy and Security. As prior works report, privacy and
security risks associated with sensing-technology-empowered communication have long been
questioned by end-users [29, 49, 79, 85]. Biological, vital, and psychological signals are more widely
used beyond communication support for physical health and mental well-being inference. Many
people, therefore, regard this type of tracked signal as identifiable, treating it as private, sensitive
information that needs extra protections [83].
Unsurprisingly, we found the client and therapist participants concerned about the system’s

security risks and invasion of personal information privacy in both the sensing and sharing process
(Section 4.2.2), aligning with the general concerns above. Furthermore, we consider system privacy
and security in remote psychotherapy as more critical than those in causal communications.
First, successful psychotherapy hinges on conducting therapy sessions in a private, comfortable
setting while maintaining confidentiality [10, 113], where clients are more likely to open up and
build intimacy with their therapists [47, 113]. Moreover, in therapy sessions, clients may share
experiences they never disclosed to anyone else (Section 4.2.2, Section 4.2.3). The disclosure of
private content could make the invasion and leakage of personal privacy intolerable [44]. Therefore,
confidentiality and privacy protection are highly respected in psychology’s code of ethics [8]
and emphasized in health laws, such as privacy requirements outlined in The Health Insurance
Portability and Accountability Act (HIPAA) [50]. Furthermore, there is a broad agreement that digital
health carries a higher safety risk compared to standard digital services, especially in the transition,
storage, and processing of sensitive health data [81]. Similarly, sensing systems introduced in
remote psychotherapy, compared to communications in health-irrelevant contexts, could be more
vulnerable to privacy and security risks.

Therefore, ensuring the security of these systems is crucial for supporting effective remote
client-therapist interactions, more so than in non-private or less sensitive contexts. To further
reduce the risk of potential security incidents, we suggest limiting the duration of sensing system
use. For example, instead of tracking throughout every therapy session, clients and therapists could
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consider turning off the sensing systems when the session is going smoothly, as tracking may not
always be necessary.

5.2.3 Complex Norms for the Sharing Process. Resistance to sharing tracked cues with others
is frequently reported in sensing-technology-empowered communication. People often have a
feeling of invasion and involuntary disclosures on the sharing process [49, 76, 79]. When sharing
biological and vital signals, this feeling could be exaggerated their personal health-related nature.
Moreover, the willingness to share highly depends on the relationship solidity and trustworthiness
between the communication entities. And, unsurprisingly, people expressed the highest comfort
in sharing the information in close relationships [23, 49, 60, 76, 77]. In the context of remote
psychotherapy, both clients and therapists expressed heightened considerations about the sharing
process, which can be more complicated than in close relationships, intruding on therapeutic
relationship boundaries (Section 4.2.2, Section 4.2.3).
According to psychology’s code of ethics, clients have the right to selectively choose what

and how much information to disclose [10]. Furthermore, disguising is a common social manner
in interpersonal communication. For example, “butler lies” have been frequently identified in
messenger-mediated communication, indicating a tendency of communication avoidance while
maintaining politeness [57]. Clients, similarly, may withhold information or deceive their therapists.
Such behavior can manifest as an expression of underlying psychological conflicts, such as a feeling
of shame [17, 46]. However, sensing systems usually collect and process information passively and
continuously. This could undermine clients’ right to selective disclosure, making them excessively
uncomfortable or reluctant to self-disclosure in therapy. Further, sharing tracked data and analysis
without constraints triggers users’ anxiety especially when they feel a lack of control over their
physiology [85], which could be particularly harmful to clients considering their elevated cognitive
and mental burden [28].
Although moderate therapist self-disclosure is valuable for therapeutic alliance promotion [55,

98, 127], psychologists have constantly argued the risks of excessive disclosure on clients intruding,
boundary violations, and role reversal [12, 14, 90], eventually resulting in the motivations departure
from the original therapeutic stance [14, 56]. Therapists are required to be client-oriented in
self-disclosure, disclosing themselves less frequently at the proper time, in the proper way, and
with the proper reasons [61, 72]. Moreover, boundary violation has long been a consideration in
remote psychotherapy, as clients can easily get in touch with therapists through the internet, where
therapists’ unnecessary sharing occurs [128]. Sensing systems without sharing restrictions could
intensify the risk of oversharing from therapists, which may not only disrupt the clients but also
intensify privacy and ethical concerns for the client-therapist relationship.

Given the nature of therapy and the importance of the therapeutic alliance, we recognize complex
norms needed to regulate the sharing of non-verbal cues in remote psychotherapy, compared to
what happens between intimate relationships. Below, we further discussed the implications of
setting proper norms in sensing-system-empowered client-therapist interactions.
Prohibited Sharing Cases. According to Nissenbaum’s contextual integrity framework [89],

people’s perception of privacy in data sharing highly depends on context, including ‘when’ and
‘where’ the data transmission happens. Based on this framework, we suggest that sharing tracked
cues should be strictly prohibited in many situations to maintain personal and therapeutic bound-
aries. Any sharing of tracked cues and data must only happen with the explicit consent of both
clients and therapists. To protect clients’ privacy and rights, they should have the option to withhold
sharing whenever especially when they are discussing sensitive content. Therapists should be
conscious when sharing their tracked cues with clients, refraining from sharing any information
that does not benefit the therapeutic process.
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Informing Sharing Norms through End-User Participation. Beyond incorporating system
features and principles to prevent unrestricted sharing, we see an opportunity to better maintain
the boundary of sharing by involving end-users – both clients and therapists – in the design and
adjustment of sensing systems. This approach is inspired by the concept of users’ participation in
the design process to promote control and agency over the system [120]. First, when developing the
sensing system, the system manufacturer could invite clients and therapists to participate from the
early stages, including design ideation to system testing. They could gather feedback on preferences
for system usage (i.e., what sensing system and tracked cues should or should not be engaged in
certain therapeutic contexts), and what and how extra features could be introduced to protect the
boundary when sharing non-verbal cues (e.g., auto-shutdown of a sharing process). Then, to ensure
the sharing process fits the personalized boundary in a specific therapeutic relationship, the client
and therapist could actively and periodically discuss their system use preference, adjusting the
sharing pattern as the therapy series continues. Their system use logs could also be shared with the
system manufacturer to inform further adjustments on boundary protection settings in general.

6 LIMITATIONS AND FUTUREWORK
As a speculative study, we conducted scenario-based interviews with participants. Although we
provided a comprehensive introduction to every sensing system, participants’ understanding of
sensing and sharing technology relies mostly on their knowledge and experience, which could
bias their judgment. Moreover, all scenarios used in the study were developed based on prior
research [82, 97, 114] that represents problematic situations in therapy, whereas no scenario
represented a typical or control therapy session. Although we received feedback on the scenario
design from 2 clients and 1 therapist to ensure the scenarios could reflect real-world therapy
situations, it is possible that they may not accurately represent real therapy sessions, which could
be more complex.

The participant demographic also introduces bias to this work. Participants were all from China
Mainland and identified themselves as Chinese. They all collaborated with Chinese therapists or
clients as well. The practice of psychological intervention is varied due to cultural differences [118].
Therefore, our participants can only represent limited diverse cultural backgrounds in psychother-
apy. Moreover, our client participants represented limited client types in psychotherapy. The mental
concerns of all client participants were self-identified or diagnosed as mild or moderate. People with
severe mental disorders usually have physical and cognitive impairment besides mental pains [20],
compromising their communication skills drastically. They may even hold a different view on ther-
apy goals and client-therapist relationships. This group of clients may have a different perspective
on sensing systems, which future works can address.

Additionally, our present work emphasizes breadth over depth. We offer a broad overview of sens-
ing systems and recommend that future research concentrate on a specific type of sensing technol-
ogy or non-verbal cue. Similarly, we disregarded the distinction among different types of psychother-
apy. Following different psychological theories, the requirements and implementation of psychother-
apy can vary a lot [7]. We acknowledge that this consideration is beyond the scope of our work.

7 CONCLUSION
In the present work, we explore the design space of sensing and sharing non-verbal cues in remote
psychotherapy through scenario-based interviews with both clients and therapists. By asking clients
and therapists to envision sensing technology for challenging situations in remote psychotherapy,
our study reveals the potential value of tracked non-verbal cues as a facilitator for self-reflection and
mutual disclosure in client-therapist interaction. Our findings also highlight clients’ and therapists’
concerns about the system accuracy, as well as privacy threats and cognitive load introduced by
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the sensing and sharing process. We discuss how reciprocal disclosure of tracked non-verbal cues
potentially enhances the client-therapist relationship and general interpersonal relationships. We
also point out the cautions of applying sensing-technology-empowered communication in remote
psychotherapy, compared to its use in non-vulnerable settings such as interactions between couples.
Our work explores the values and risks of implementing sensing technology to overcome challenges
in remote client-therapist interaction. It also adds to the growingHCI research that leverages sensing
technology to promote interpersonal interactions by inquiring about such socio-technical systems
served in a vulnerable setting.
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A APPENDIX
A.1 Participants Demographic

Table 3. Participants Demographic

Client
Participants

ID Gender Experience on remote
or hybrid psychotherapy

In-person
therapy
experience?

Claims

C1 Female 1 course of treatment, 3 months
around 8 online sessions Yes Anxiety,

Emotional Support Needed

C2 Female 1 course of treatment, 2.5 years
around 125 online sessions No Depression Disorder

C3 Male 1 course of treatment, 4 months
around 12 online sessions Yes Not Disclosed

C4 Female 1 course of treatment, 9 months
around 20 online sessions Yes Anxiety

C5 Male 2 courses of treatment, 2 month
around 5 online sessions Yes Anxiety,

Interpersonal Relationship Problem

C6 Female 1 course of treatment, 2 years
around 10 online sessions Yes

Depression Disorder,
Stress,
Self Exploration

C7 Female 1 course of treatment, 2 month
around 5 online sessions No Self Exploration

C8 Female 2 courses of treatment, 5 weeks
around 5 online sessions Yes

Anxiety,
Emotional Support Needed,
Self Exploration

C9 Male 2 courses of treatment, 6 months
around 20 online sessions Yes Depression Disorder

Therapist
Participants

ID Gender
Experience on psychotherapy
(Experience on
remote psychotherapy)

In-person
therapy
experience?

Professionals

T1 Female 7 years (3 years) Yes Kids and Family Relationship
T2 Female 14 years (6 years) Yes Educational Psychology

T3 Female 7 years (2 years) Yes Personal Growth,
Interpersonal Relationship

T4 Female 9 years (9 years) Yes

Emotional Distress,
Personal Growth,
Somatization Disorder,
Interpersonal Relationship

T5 Female 2 years (1years) Yes General Mental Health Concerns
T6 Female 10 years (3 years) Yes Kids and Family Relationship

T7 Female 2 years (2 years) Yes

Depression Disorder,
Anxiety,
Personal Growth,
Interpersonal Relationship

T8 Male 3.5 years (3 years) Yes General Mental Health Concerns

T9 Female 1 year (1 year) No Depression Disorder,
Anxiety

T10 Female 1.5 years (1.5 years) Yes General Mental Health Concerns
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A.2 Materials for In-Scenario Activities

Table 4. Sensing System Explanation Reading Materials

Label Name Description ReferenceThe sensor(s) used Device(s) How it works Usages
Sys 1 Webcam-

Based Eye
Tracking

Webcam Computer, Mo-
bile Phone

This system uses
the webcam to
capture people’s
eye movement.
Referring to this,
you can see which
part of the screen
people are looking
at.

A person may look around with an un-
usual eye movement because of distrac-
tion. This technology can capture and
visualize that. People can infer if the
tracked people are distracted.

[48, 104]

Sys 2 Webcam-
Based Facial
Expression
Analysis

Webcam Computer, Mo-
bile Phone

This system uses
the webcam to
capture people’s
facial expressions
and analyze their
emotions.

People can see the facial expressions
of the tracked person. People can infer
how stressed the tracked person is based
on facial expression. People can know
the emotion of the tracked person refer-
ring to the analysis. People can infer if
the tracked person is distracted based
on the facial expression.

[99, 104]

Sys 3 Accelerometer-
Based Tremor
Detection

Accelerometer Mobile Phone,
Smartwatch

This system uses
the accelerometer
to detect the tremor
of your device. Re-
ferring to this, you
can see how the de-
vice moves.

A person’s hand may be shaken because
of nervousness. If the tracked person is
holding a mobile phone for therapy, or
if he is wearing a smartwatch, this tech-
nology can easily identify if their hand
is shaken and show it to people. People
can infer how stressed the tracked per-
son is.

[97]

Sys 4 Verbal Analy-
sis

Microphone Computer, Mo-
bile Phone

This system an-
alyzes people’s
verbal based on
changes in the
volume, pitch, and
speed of speech.
It would provide
speaking attributes
and sentiment
analysis ultimately.

People can see how the tracked per-
son speaks, and also an analysis of how
stressful based on the voice tone and
speed. People can infer how stressed
the tracked person is based on the sen-
timent. People can know the emotion
of the tracked person referring to the
analysis. People can infer if the tracked
person is distracted based on the senti-
ment.

[48, 97, 99]

Sys 5 Personal
Biosignal
Detection

Optical Heart Rate
Sensor, Pressure
Sensor, Oximetry
Sensor

Smartwatch This system utilizes
multiple sensors
to detect people’s
biosignals, like
heartbeat rate,
blood pressure,
breathing rate,
etc. Based on the
detection, the
system will analyze
people’s overall
status.

When people’s emotions drastically
change, their biosignal may also change
quickly. E.g: heartbeat rate rises when
nervous. This technology can show
these changes immediately. People can
see the overall status of the tracked per-
son. People can infer how stressed the
tracked person is.

[77]

Sys 6 Environmental
Analysis

Webcam, Mi-
crophone, Light
Sensor, LiDAR

Computer, Mo-
bile Phone

This system utilizes
multiple sensors to
detect changes in
the physical envi-
ronment and social
environment.

When there is a light change in the room
/ extra noises happen in the room, this
system will notify the tracked person
about that. People can change the envi-
ronment based on this feedback.

[97]
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Table 5. Scenario Descriptions

Label Setting Story Corresponding Chal-
lenge

Reference

Example Scenario Gloria is a therapist who
works on anxiety problems.
She offers a long-term consul-
tant to Mary, a company em-
ployee who had severe insom-
nia because of her work. This
time, they planned to have a
one-hour meeting via phone.

Gloria is a therapist who works on
anxiety problems. She offers a long-
term consultant to Mary, a company
employee who had severe insomnia
because of her work. This time, they
planned to have a one-hour meeting via
phone.

Distraction [82, 97]

Scenario 1 Jane is a therapist who works
on general mental health
problems. She was helping
one of her clients, Tim, a
youth who has an ADHD
problem, to integrate into
the school environment. They
were having a one-hour meet-
ing from both of their homes.
The therapy was conducted
via Zoom.

Jane met Tim online with both cam-
eras open. The first ten minutes of the
therapy went well. However, Tim then
tried to pull out the phone and watch
a TV show. He did not turn the volume
down at all, so sometimes Jane could
not hear what Tim said but could just
see him looking at the phone. Besides,
Tim sometimes got bored in the therapy
process. He was distracted by the TV
show and was disengaged with Jane.

Distraction [82, 97]

Scenario 2 Jane is a therapist who works
on general mental health
problems. She was offering
therapy to Jerry, who was bur-
dened with anxiety because
of marriage Issues. They were
having a one-hour meeting
via Zoom.

Jerry talked about his story with Jane.
He was so upset that he started crying
in the middle of his narrative. It was
not obvious because he tried his best
to restrain himself from crying. A win-
dow backlighted his face at that time.
So Jane did not realize he was crying. It
was about 10 minutes later when Jane
noticed that.

Lack of non-verbal cues [97, 114]

Scenario 3 Ben is a therapist who works
on general mental health
problems. He had a lot of
clients at that time, and many
of them scheduled remote
therapy on that day. He usu-
ally worked from home.

Staying in the living room of his house,
Ben started his remote therapy sessions.
He just kept working without a break
because he thought he was at home.
During each therapy, he paid full atten-
tion to every detail of the clients. In the
end, he felt exhausted and even cannot
keep concentrate on the last therapy of
the day.

Self-overlooked thera-
pist burnout

[97]

Scenario 4 Steve is a therapist whoworks
on trauma. This was the first
time he met his client, Susan.
Susan asked for his help be-
cause of PTSD after a traffic
accident.

At the beginning of the meeting, Su-
san was super nervous so she cannot
express her situation clearly. Although
Steve wants to calm her down, what he
can do is just say “That’s fine”. It took a
long time for Susan to integrate into the
online therapy environment. Therefore,
this first-time meeting did not have as
big progress as Steve once made with
other clients in person.

Lack of trustworthy and
safety

[82]
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A.3 In-Scenario Activity: Design Decision Selection Responses
A.3.1 Scenario 1 (Distraction).

Table 6. Scenario 1: Features the client gets from sensing
systems

Get but NOT share Get and share
Client
Response

Therapist
Response

Client
Response

Therapist
Response

Feature 1
(Concentration) 1/9 2/10 8/9 5/10

Feature 2
(Emotion and
Sentiment)

1/9 0/10 7/9 6/10

Feature 3
(Stress) 1/9 2/10 4/9 2/10

Feature 4
(Biosignal Rate) 1/9 0/10 4/9 6/10

Feature 5
(Environmental
Change)

1/9 3/10 6/9 2/10

Table 7. Scenario 1: Sensing system selections
for the client

Client
Response

Therapist
Response

Sys 1
(Webcam-based eye tracking) 8/9 7/10

Sys 2
(Webcam-Based
Facial Expression Analysis)

8/9 8/10

Sys 3
(Accelerometer-Based
Tremor Detection)

2/9 3/10

Sys 4
(Verbal Sentiment Analysis) 7/9 6/10

Sys 5
(Personal Biosignal Detection) 5/9 6/10

Sys 6
(Environmental Analysis) 7/9 5/10

Table 8. Scenario 1: Features the therapist gets from sensing
systems

Get but NOT share Get and share
Client
Response

Therapist
Response

Client
Response

Therapist
Response

Feature 1
(Concentration) 2/9 3/10 2/9 1/10

Feature 2
(Emotion and
Sentiment)

2/9 4/10 5/9 2/10

Feature 3
(Stress) 3/9 1/10 3/9 0/10

Feature 4
(Biosignal Rate) 3/9 1/10 1/9 0/10

Feature 5
(Environmental
Change)

1/9 0/10 1/9 0/10

Table 9. Scenario 1: Sensing system selections
for the therapist

Client
Response

Therapist
Response

Sys 1
(Webcam-based eye tracking) 3/9 3/10

Sys 2
(Webcam-Based
Facial Expression Analysis)

7/9 6/10

Sys 3
(Accelerometer-Based
Tremor Detection)

2/9 0/10

Sys 4
(Verbal Sentiment Analysis) 6/9 4/10

Sys 5
(Personal Biosignal Detection) 4/9 1/10

Sys 6
(Environmental Analysis) 2/9 0/10
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A.3.2 Scenario 2 (Lack of non-verbal cues).

Table 10. Scenario 2: Features the client gets from sensing
systems

Get but NOT share Get and share
Client
Response

Therapist
Response

Client
Response

Therapist
Response

Feature 1
(Concentration) 0/9 0/10 3/9 1/10

Feature 2
(Emotion and
Sentiment)

0/9 1/10 7/9 8/10

Feature 3
(Stress) 0/9 1/10 6/9 4/10

Feature 4
(Biosignal Rate) 2/9 0/10 4/9 7/10

Feature 5
(Environmental
Change)

1/9 2/10 4/9 6/10

Table 11. Scenario 2: Sensing system selections
for the client

Client
Response

Therapist
Response

Sys 1
(Webcam-based eye tracking) 3/9 1/10

Sys 2
(Webcam-Based
Facial Expression Analysis)

8/9 8/10

Sys 3
(Accelerometer-Based
Tremor Detection)

5/9 5/10

Sys 4
(Verbal Sentiment Analysis) 7/9 8/10

Sys 5
(Personal Biosignal Detection) 6/9 7/10

Sys 6
(Environmental Analysis) 5/9 8/10

Table 12. Scenario 2: Features the therapist gets from sens-
ing systems

Get but NOT share Get and share
Client
Response

Therapist
Response

Client
Response

Therapist
Response

Feature 1
(Concentration) 3/9 4/10 2/9 1/10

Feature 2
(Emotion and
Sentiment)

2/9 3/10 5/9 2/10

Feature 3
(Stress) 3/9 1/10 2/9 0/10

Feature 4
(Biosignal Rate) 3/9 2/10 1/9 0/10

Feature 5
(Environmental
Change)

1/9 1/10 1/9 0/10

Table 13. Scenario 2: Sensing system selections
for the therapist

Client
Response

Therapist
Response

Sys 1
(Webcam-based eye tracking) 2/9 4/10

Sys 2
(Webcam-Based
Facial Expression Analysis)

7/9 5/10

Sys 3
(Accelerometer-Based
Tremor Detection)

3/9 0/10

Sys 4
(Verbal Sentiment Analysis) 6/9 5/10

Sys 5
(Personal Biosignal Detection) 4/9 2/10

Sys 6
(Environmental Analysis) 2/9 1/10
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A.3.3 Scenario 3 (Self-overlooked therapist burnout).

Table 14. Scenario 3: Features the client gets from sensing
systems

Get but NOT share Get and share
Client
Response

Therapist
Response

Client
Response

Therapist
Response

Feature 1
(Concentration) 0/9 1/10 7/9 2/10

Feature 2
(Emotion and
Sentiment)

2/9 0/10 5/9 5/10

Feature 3
(Stress) 1/9 2/10 4/9 3/10

Feature 4
(Biosignal Rate) 0/9 1/10 4/9 4/10

Feature 5
(Environmental
Change)

0/9 0/10 4/9 3/10

Table 15. Scenario 3: Sensing system selections
for the client

Client
Response

Therapist
Response

Sys 1
(Webcam-based eye tracking) 5/9 3/10

Sys 2
(Webcam-Based
Facial Expression Analysis)

6/9 5/10

Sys 3
(Accelerometer-Based
Tremor Detection)

3/9 3/10

Sys 4
(Verbal Sentiment Analysis) 7/9 5/10

Sys 5
(Personal Biosignal Detection) 4/9 5/10

Sys 6
(Environmental Analysis) 4/9 3/10

Table 16. Scenario 3: Features the therapist gets from sens-
ing systems

Get but NOT share Get and share
Client
Response

Therapist
Response

Client
Response

Therapist
Response

Feature 1
(Concentration) 0/9 6/10 7/9 2/10

Feature 2
(Emotion and
Sentiment)

1/9 4/10 5/9 2/10

Feature 3
(Stress) 2/9 8/10 6/9 1/10

Feature 4
(Biosignal Rate) 2/9 6/10 6/9 2/10

Feature 5
(Environmental
Change)

1/9 2/10 5/9 0/10

Table 17. Scenario 3: Sensing system selections
for the therapist

Client
Response

Therapist
Response

Sys 1
(Webcam-based eye tracking) 8/9 5/10

Sys 2
(Webcam-Based
Facial Expression Analysis)

7/9 7/10

Sys 3
(Accelerometer-Based
Tremor Detection)

7/9 4/10

Sys 4
(Verbal Sentiment Analysis) 8/9 5/10

Sys 5
(Personal Biosignal Detection) 8/9 8/10

Sys 6
(Environmental Analysis) 6/9 2/10
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A.3.4 Scenario 4 (Lack of trustworthy and safety).

Table 18. Scenario 4: Features the client gets from sensing
systems

Get but NOT share Get and share
Client
Response

Therapist
Response

Client
Response

Therapist
Response

Feature 1
(Concentration) 1/9 1/10 5/9 6/10

Feature 2
(Emotion and
Sentiment)

0/9 0/10 8/9 7/10

Feature 3
(Stress) 0/9 0/10 8/9 10/10

Feature 4
(Biosignal Rate) 1/9 2/10 6/9 8/10

Feature 5
(Environmental
Change)

0/9 1/10 6/9 5/10

Table 19. Scenario 4: Sensing system selections
for the client

Client
Response

Therapist
Response

Sys 1
(Webcam-based eye tracking) 6/9 5/10

Sys 2
(Webcam-Based
Facial Expression Analysis)

8/9 9/10

Sys 3
(Accelerometer-Based
Tremor Detection)

8/9 8/10

Sys 4
(Verbal Sentiment Analysis) 7/9 9/10

Sys 5
(Personal Biosignal Detection) 7/9 10/10

Sys 6
(Environmental Analysis) 6/9 6/10

Table 20. Scenario 4: Features the therapist gets from sens-
ing systems

Get but NOT share Get and share
Client
Response

Therapist
Response

Client
Response

Therapist
Response

Feature 1
(Concentration) 1/9 3/10 4/9 1/10

Feature 2
(Emotion and
Sentiment)

3/9 5/10 4/9 3/10

Feature 3
(Stress) 2/9 7/10 4/9 1/10

Feature 4
(Biosignal Rate) 2/9 4/10 3/9 3/10

Feature 5
(Environmental
Change)

1/9 0/10 2/9 0/10

Table 21. Scenario 4: Sensing system selections
for the therapist

Client
Response

Therapist
Response

Sys 1
(Webcam-based eye tracking) 4/9 4/10

Sys 2
(Webcam-Based
Facial Expression Analysis)

7/9 8/10

Sys 3
(Accelerometer-Based
Tremor Detection)

4/9 6/10

Sys 4
(Verbal Sentiment Analysis) 6/9 6/10

Sys 5
(Personal Biosignal Detection) 5/9 7/10

Sys 6
(Environmental Analysis) 3/9 0/10
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