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Abstract

Background: Despite the promising benefits of self-guided digital interventions for adolescents recovering from concussion,
attrition rates for such interventions are high. Evidence suggests that adults can develop therapeutic alliance with self-guided
digital interventions, which is in turn associated with intervention engagement. However, no research has examined whether
adolescents develop therapeutic alliance with self-guided digital interventions and what factors are important to its development.
Additionally, social presence—the extent to which digital encounters feel like they are occurring in person—may be another
relevant factor to understanding the nature of the connection between adolescents and a self-guided digital intervention, though
this has yet to be explored.

Objective: This qualitative study explored the extent to which adolescents recovering from concussion developed therapeutic
alliance and social presence during their use of a self-guided digital mindfulness-based intervention. Additionally, this study
aimed to determine factors important to adolescents’development of therapeutic alliance and social presence with the intervention.

Methods: Adolescents aged between 12 and 17.99 years who sustained a concussion were recruited from 2 sites: a pediatric
emergency department up to 48 hours after a concussion and a tertiary care clinic over 1 month following a concussion to capture
adolescents who had both acute and persisting symptoms after concussion. Participants (N=10) completed a 4-week
mindfulness-based intervention delivered through a smartphone app. Within the app, participants listened to audio recordings of
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mindfulness guides (voice actors) narrating psychoeducation and mindfulness practices. At 4 weeks, participants completed
questionnaires and a semistructured interview exploring their experience of therapeutic alliance and social presence with the
mindfulness guides in the intervention.

Results: Themes identified within the qualitative results revealed that participants developed therapeutic alliance and social
presence by “developing a genuine connection” with their mindfulness guides and “sensing real people.” Particularly important
to the development of therapeutic alliance and social presence were the mindfulness guides’ “personal backgrounds and voices,”
such that participants felt more connected to the guides by knowing information about them and through the guides’ calm tone
of voice in audio recordings. Quantitative findings supported qualitative results; participants’ average score for therapeutic alliance
was far above the scale midpoint, while the mixed results for social presence measures aligned with qualitative findings that
participants felt that the mindfulness guides seemed real but not quite as real as an in-person connection would.

Conclusions: Our data suggest that adolescents can develop therapeutic alliance and social presence when using digital
interventions with no direct human contact. Adolescents’development of therapeutic alliance and social presence with self-guided
digital interventions can be bolstered by increasing human-like qualities (eg, real voices) within interventions. Maximizing
therapeutic alliance and social presence may be a promising way to reduce attrition in self-guided digital interventions while
providing accessible treatment.

(JMIR Form Res 2024;8:e49133) doi: 10.2196/49133
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Introduction

Concussions are one of the most common injuries among
adolescents, responsible for nearly 50,000 pediatric emergency
department visits in Canada each year [1]. While most
adolescents who sustain a concussion recover within 1 month,
approximately 30% develop persistent postconcussion symptoms
(PPCS) that continue longer than 1 month after their injury
[2-4]. PPCS are associated with a variety of negative outcomes
in adolescents, including reduced quality of life [5]. Despite the
prevalence of PPCS and the detrimental effects that they have
on the quality of life, few accessible evidence-based treatments
exist for acute and persistent symptoms of concussion [6].

One promising intervention for those with acute or persisting
concussion symptoms is mindfulness-based intervention (MBI)
[7,8]. Most MBI research has focused on interventions delivered
in-person. However, traditional in-person therapies are
inaccessible for many due to financial barriers and
sociodemographic disparities in access to health care. Moreover,
a higher incidence of concussion in rural settings [9] means that
many patients may have difficulty accessing specialized
concussion care clinics, which are typically concentrated in
urban settings [10]. Beyond geographical distance alone,
specialized clinics often have long waitlists and operate solely
during work and school hours, further complicating access to
care. Additional barriers for adolescents to accessing treatment
result from reliance on parental support for transport to and
funding for in-person treatments. Finally, during infectious
disease outbreaks such as the COVID-19 pandemic, in-person
treatments may be severely limited or not available at all due
to public health regulations. Taken together, in-person treatment
for acute or persisting concussion symptoms in adolescents may
not be readily accessible.

By contrast, self-guided digital interventions offer a potential
solution to disparities in access to care for concussions in
adolescents. A total of 95% of adolescents in Canada own a

mobile digital device [11], highlighting that almost all youth in
Canada have good access to digital care regardless of
socioeconomic status. Digital interventions can be used
anywhere and are a more affordable alternative to in-person
treatments [12]. Some digital MBIs have also been shown to
be effective in treating a range of conditions such as chronic
pain, depression, anxiety, and stress [13,14], even when
controlling for expectancy effects with active control comparison
groups [15]. These conditions are also secondary consequences
of concussion [2,16], which can further complicate the recovery
process. Given digital MBIs’ effectiveness for treating these
secondary consequences of concussion, they may have use for
concussion recovery itself as well. However, attrition rates are
high, and adherence suboptimal to digital interventions, with
attrition rates as high as 52% in self-guided digital MBIs
[12,17,18]. If patients do not adhere to treatment, they are less
likely to benefit from it as intended. Thus, it is imperative to
understand the factors underlying the large variation in
self-guided MBI attrition rates.

One factor known to be essential for adherence and positive
patient-reported outcomes following clinician-delivered
behavioral interventions is the therapeutic alliance. Therapeutic
alliance refers to the collaborative relationship and affective
bond between a therapist and their patient [19,20]. The
therapeutic alliance comprises 3 dimensions: the agreement on
therapeutic goals, the agreement on therapeutic tasks, and the
emotional bond between a therapist and their patient [21].
Particularly important to the conceptualization of therapeutic
alliance is the collaborative nature of the relationship between
a therapist and patient; this collaboration is integral to the
success of psychotherapeutic treatments [19]. In face-to-face
treatments, a strong therapeutic alliance is associated with
positive treatment outcomes [20] and lower attrition [22].

Therapeutic alliance may also be relevant to patient adherence
in the context of self-guided digital interventions. Self-guided
digital interventions lack the direct contact with human
therapists found in in-person treatments. However, research
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suggests that individuals often respond to digital technology as
if it was another person [23]. As such, researchers have explored
whether individuals may anthropomorphize—or attribute
human-like qualities to—digital interventions themselves and
therefore develop therapeutic alliance with the interventions.
Indeed, initial evidence from interventions for adults focused
on addressing a range of health behaviors and outcomes [24-31]
suggests that individuals can develop therapeutic alliance when
using self-guided digital interventions by feeling a connection
to the intervention or digital social actors within it. Intervention
format varied across studies; interventions included audio
recordings of human voice actors [30], human-like digital
avatars [25], fully automated text-based “conversations” with
an intervention [28,29], and intervention content delivered
through multimedia modules [24,26,27,31,32], highlighting that
therapeutic alliance can develop with self-guided digital
interventions in a variety of contexts. Additionally, evidence
from quantitative studies of self-guided digital interventions
indicates that therapeutic alliance is positively associated with
patient engagement [27,32] and therapeutic outcomes [31,32].
This suggests that similar to in-person treatments, feeling
socially supported is important to adherence in self-guided
digital contexts as well. However, none of these studies sampled
adolescents. Adolescents’ experiences of therapeutic alliance
with self-guided digital interventions may differ from those of
adults, given that adolescents engage with digital technology
in unique ways from adults [33,34]. As such, whether and how
adolescents develop therapeutic alliance when using self-guided
digital interventions remains to be explored.

The nature of therapeutic alliance in self-guided digital
interventions may differ from that developed during face-to-face
treatments, given the lack of real-time interaction with a human
therapist. For example, previous research found that while
participants felt emotionally connected to and
anthropomorphized their self-guided digital intervention, at
other times, they felt that the intervention was a thing rather
than a real person [29,30]. Holter’s relational model of “making
come-alive” and “keeping un-alive” [28,29] can provide
theoretical context as to why therapeutic alliance in self-guided
interventions may be unique from therapeutic alliance developed
in in-person therapy. The model suggests that individuals engage
in 2 types of relational processes when using self-guided digital
interventions: “making come-alive,” or thinking of a digital
intervention as a social actor with human-like qualities, and
“keeping un-alive,” or viewing the intervention as an inanimate
object without real emotions. Individuals’ dynamic interplay
between “making come-alive” and “keeping un-alive” produces
a therapeutic alliance that at once both involves emotional
closeness to a digital intervention and emotional distance
through recognition that the program is not a real human entity.

Social presence may be a suitable construct for further
understanding the therapeutic relationship and the extent to
which individuals “make come-alive” or “keep un-alive” within
self-guided digital interventions. Stemming from the
communications and education literature, social presence is the
extent to which a digital encounter feels like it is occurring
in-person and has a sense of human connection to it [35-37].
Higher social presence is related to more trust in a web-based

communicator [38] and greater relationship satisfaction,
attachment, and perceived benefit of caregiving robots [39].
This suggests that social presence may approximate how much
individuals experience a bond with social actors within a digital
intervention. Social presence is also associated with satisfaction
with, enjoyability of, and intention to use a mobile app or
website [40-42]. Given the importance of these factors for
adherence to treatment [43], attending to the social presence in
self-guided digital intervention design may maximize adherence.

Social presence has not yet been examined in the context of a
clinical intervention, and adolescents’ development of
therapeutic alliance in the context of self-guided digital
interventions is not well understood. This study sought to
address these gaps in the literature and identify what factors
may be relevant to adolescents’ development of therapeutic
alliance and social presence in self-guided digital interventions.
The aim of the present study was to determine if therapeutic
alliance and social presence can be developed with
audio-recorded mindfulness guides in a self-guided digital
intervention among adolescents with acute or persisting
concussion symptoms. Second, we aimed to determine what
aspects of the intervention were important to the therapeutic
alliance’s and social presence’s development.

Methods

Study Design
A qualitative exploratory design was used in the study. Since
adolescents’ experiences of social presence and therapeutic
alliance in clinical self-guided digital interventions are not yet
well understood, we chose to use qualitative methods to explore
the nuances of these experiences. Qualitative methods are
well-suited for exploring participants’ experiences with digital
applications, including what aspects of the application met their
needs and what could improve their experience with the
application. This was a planned secondary data analysis from
an open-label pilot trial of a digital MBI for adolescents post
concussion. The study was an open-label pilot trial because both
the research team and participants knew that participants would
be receiving a digital MBI. The pilot trial was a small-scale
study and centered around the first stage of intervention
development. The primary aim of the pilot trial was to gain
information on the feasibility, credibility, and satisfaction of
patient users with the digital MBI. The reporting of the study
followed the Journal Article Reporting Standards for Qualitative
Research (JARS-Qual) guideline [44].

Research Team and Reflexivity
Interviews were conducted by KMKO, OB, and RK. KMKO
conducted interviews with the PPCS cohort (adolescents
experiencing PPCS) and OB and RK with the acute cohort
(adolescents recovering from acute concussion). KMKO has a
bachelor’s degree in psychology and was a directed studies
student at the University of British Columbia at the time of the
interviews. They were trained and supervised while conducting
the interviews by MC, a postdoctoral fellow at the University
of British Columbia at the time of data collection. MC holds a
PhD in clinical psychology. OB has a bachelor’s degree in
psychology and was a PhD candidate in experimental
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psychology at the time of the interviews. RK has a bachelor’s
degree in neuroscience and mental health and was a master’s
candidate at the time of the interview. They were trained and
supervised while conducting the interviews by AAL, a scientist
at the Children’s Hospital of Eastern Ontario Research Institute.
AAL holds a PhD in experimental psychology.

Interviewers were specifically trained to conduct interviews in
a nondirective manner and were given feedback from
supervisors during practice interviews. Given the self-guided
nature of the intervention, the research team remained open to
the possibility that participants would not develop a therapeutic
alliance or social presence with their mindfulness guides. If
participants did not develop a therapeutic alliance or social
presence when using the app, the research team planned to
change the intervention during subsequent stages of intervention
development based on participant feedback in this study to better
support future users. As such, interviewers explored whether
or not participants experienced therapeutic alliance and social
presence with curiosity and openness to participant feedback.
The participants and interviewers were unknown to each other
before the study. At the beginning of the interviews, participants
were made aware that the interviewers were research assistants
affiliated with the research team that conducted the study. They
were told that the researcher was interested in learning about
their experiences while using the mindfulness app.

Qualitative data were analyzed by KMKO and TO. At the time
of data analysis, KMKO had approximately 2 years of
experience conducting research about patient experiences with
digital interventions. Based on their professional background
and familiarity with the therapeutic alliance and social presence
literature, KMKO brought certain assumptions to data analysis.
For example, KMKO expected that participants would likely
develop some degree of therapeutic alliance and social presence
with the mindfulness guides given the human-like qualities
present in audio recordings of the guides (eg, using real human
voices). Additionally, because KMKO conducted interviews
with the PPCS cohort, they had familiarity with the experiences
of the PPCS cohort before beginning data analysis. Due to
KMKO’s awareness of their preconceived expectations, they
exercised caution during data analysis and engaged in constant
peer debriefing with TO to ensure that findings were indeed
based on participants’accounts. TO is a Rehabilitation Sciences
PhD student at the University of British Columbia who is trained
in qualitative methodologies and has a background in
psychology. TO was not versed in the therapeutic alliance, social
presence, or digital intervention literature and did not conduct
any of the interviews. As such, TO had limited assumptions
about the findings going into data analysis.

Participants
The sample included 10 adolescents aged between 12 and 17.99
years who were either recovering from acute concussion (acute
cohort) or were experiencing PPCS (PPCS cohort). The sample
included both the acute cohort and the PPCS cohort because
the digital MBI was designed both to help adolescents acutely
recovering from concussion and those with persisting symptoms.
As such, one of the primary aims of the pilot trial was to
understand whether the digital intervention met the needs of
both populations. In this study, we did not expect the acute
cohort and PPCS cohort to differ with respect to their
experiences of therapeutic alliance and social presence.
Therefore, the 2 cohorts were collapsed into 1 overall sample
for data analysis.

The acute and PPCS cohorts were recruited from 2 separate
sites. Participants in the acute cohort (n=7) were recruited from
the emergency department within 48 hours of sustaining a
concussion. Participants in the PPCS cohort (n=3) were youth
who sustained a concussion between 1 and 12 months before
participation in the study and continued to experience
concussion symptoms in at least 3 categories, as defined by the
International Classification of Diseases, Tenth Revision criteria
for PPCS [45]. They were recruited from a tertiary care
concussion clinic. Additional eligibility criteria for the study
included that participants were proficient in English and had
access to a smartphone or tablet with an internet connection.
Participants were excluded if they had a severe chronic
neurological developmental delay resulting in communication
difficulties, previous psychiatric hospitalization, previous
diagnosis of a severe psychiatric disorder, such as schizophrenia
(acute cohort only), or if participants were currently involved
in other MBIs (PPCS cohort only). The acute and PPCS cohorts
differed in size due to challenges associated with recruiting
participants experiencing chronic concussion symptoms. In
particular, given that recruitment was carried out during the
COVID-19 pandemic, anecdotally, adolescents with PPCS faced
greater barriers to care than usual, such as increased family
stress and restricted access to the tertiary care concussion clinic
where recruitment was carried out due to public health
regulations.

Participants’ demographic information is summarized in Table
1. A total of 10 adolescents (mean age 15.93, SD 1.86 years)
participated in our study. Overall, 7 participants identified as
female, and 3 participants identified as male. Participants are
described using pseudonyms to protect their identities.
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Table 1. Participant demographic characteristics of adolescents recovering from concussion. Participant names presented in this table are pseudonyms
to protect the participants’ anonymity.

Age (years)SexCohort and participants

Acute

17.22FemaleSophia

16.62MaleJulian

13.94FemaleJune

14.26FemaleElla

16.94MaleOlivier

12.63FemaleMarie-Claude

14.73FemaleGabrielle

Persistent postconcussion symptoms

17.86MaleAlex

17.48FemaleAda

17.62FemaleKay

Ethical Considerations
This study’s procedures were reviewed and granted ethics
approval by the Behavioral Research Ethics Board at the
University of British Columbia (H20-00120) and the Research
Ethics Board at the Children’s Hospital of Eastern Ontario
Research Institute (20/72X). Participants capable of consenting
provided their informed consent, and parents also provided
consent on their children’s behalf. Participants who were unable
to consent provided assent instead, and their parents provided
informed consent on their behalf. Participants were able to ask
the research assistant questions that they had about the study
procedures before providing their consent. With respect to study
data, all participants were assigned a unique participant ID
number that was linked to their data; as such, all study data were
deidentified and stored in the secure platform, Research
Electronic Data Capture (REDCap) [46,47]. Participants in the
acute cohort were compensated for their participation with a
CAD $10 (US $7.40) gift card and received a letter stating that
they completed 10 hours of volunteer work, while those in the
PPCS cohort were given a CAD $15 (US $11.11) gift card.
Compensation differed between the 2 cohorts because they were
recruited from separate sites, with data collection for each cohort
led by teams at 2 different institutions. As such, the cohorts
were compensated in accordance with the norms of the given
institution leading each cohort’s data collection.

Procedure
Prospective participants for the acute cohort were approached
in the emergency department. A member of the research team
briefly described the study. Interested prospective participants
were called by telephone by a research assistant for the
eligibility screening and consent or assent process the next day.

Prospective participants for the PPCS cohort were approached
at web-based psychoeducation sessions at a tertiary care
concussion clinic. A research assistant provided prospective
participants with information about the study and gave all
participants a link to a survey on the secure platform, REDCap.
The survey allowed patients to provide consent to be contacted

by the research team if they were interested in participating in
the study. Interested prospective participants were called by
telephone by a research assistant for the eligibility screening
and consent or assent process.

Upon confirming participants’eligibility and receiving informed
consent, participants were emailed a unique link to register and
download the intervention through REDCap. The intervention
was developed by the research team and is hosted on the
AmDTx app. The app was downloaded on participants’
smartphone or tablet, along with instructions for use. A research
assistant also called participants by telephone to help instruct
them through the app download process and answer any
technical questions they had. Concurrently, participants were
emailed links to complete baseline measures through REDCap.
All data were collected and stored in a secure database on
REDCap.

Participants then engaged with the intervention at their own
pace over the course of 4 weeks, following which they received
a link to complete outcome measures assessing social presence
and therapeutic alliance on REDCap. After participants finished
the outcome measures, they completed a 30-45–minute
semistructured interview through Zoom (Zoom Video
Communication) video call with a member of the research team.
Audio of the interviews was recorded for transcription.

Intervention
During this pilot phase, participants completed 4 weeks of the
8-week treatment. The recordings of psychoeducation and
mindfulness practices in the app were narrated by 2 professional
mindfulness guides, Ruby and Brian. Ruby and Brian both have
substantial mindfulness training and teaching experience.
Moreover, Ruby (who led all the psychoeducation) had
experience working with adolescents with concussion. The MBI
was modeled based on mindfulness-based stress reduction [48]
with meditations and content specifically designed for
adolescents with concussion. The psychoeducation topics
covered in the MBI involved pain acceptance, stress
management, and nonjudgement toward concussion symptoms.
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Mindfulness practices included mindful breathing, body scans,
and mindful movement. Participants listened to the audio
recordings of the mindfulness guides narrating the
psychoeducation sessions and mindfulness exercises while using
the app. Participants were encouraged to participate in the
intervention for 15 minutes per day, for 4 days a week. The
content was the same for all participants. See Multimedia
Appendix 1 for images of the intervention content.

Throughout treatment, participants also received weekly SMS
text messaging support from an “SMS text messaging coach,”
who was a trained member of the research team. The SMS text
messaging coach’s role was to support participants with any
technical issues and problem-solve any barriers to engagement,
such as having difficulty finding time to complete their
mindfulness practices. SMS text messages sent to participants
followed a highly templated SMS text messaging protocol. For
a copy of the SMS text messaging protocol, see Multimedia
Appendix 2.

Measures

Therapeutic Alliance
Therapeutic alliance was measured using the Working Alliance
Inventory adapted for Guided Internet Interventions (WAI-I).
The WAI-I is an adaptation of the Working Alliance
Inventory–Short Form Revised designed for use with digital
interventions. It is a self-reported, 12-item measure assessing
participants’ alignment on tasks and goals with a digital
intervention and their bond with their mindfulness guides during
the intervention [49]. In this study, items were modified to
reflect the MBI at hand (eg, “The goals of the app-based
mindfulness program are in line with my goals”), including
replacing the word “psychologist” in the original measure with
“mindfulness guides” (eg, “The mindfulness guides who support
me in the app-based program are really interested in my
well‐being”). Each item was assessed using a 5-point Likert
scale ranging from 1 (never) to 5 (always). WAI-I total scores
were calculated by summing items out of a possible 60 points.
The WAI-I is a reliable measure with good construct,
convergent, discriminant, and external validity [49].

Social Presence
In order to evaluate distinct aspects of social presence, 2
measures were used to capture how much digital encounters
feel like they are occurring in-person and the ways in which
digital encounters have human-like qualities. The first measure
was adapted from Nowak and Biocca’s self-reported, 6-item
Perceived Social Presence (PSP) scale [36]. The measure
assessed how much participants felt like their mindfulness
guides were real people and how much it felt like they were
“with” their guides while using the app (ie, “To what extent
was this as if you were in the same room with your mindfulness
guide?”) [36]. We modified the wording of items to reflect that
participants were reporting about their experiences with the
mindfulness guides, as opposed to the wording “partner” used
in the original measure. Items were measured on a Likert scale
ranging from 1 (no extent) to 7 (full extent). The measure was
scored by summing items out of a possible 42 points. The PSP

scale has good internal consistency, convergent validity, and
discriminant validity [36,50].

The second measure was the self-reported, 17-item
Gunawardena Social Presence Indicators (SPI) scale [51] which
assessed the human-like qualities of the audio-recorded
mindfulness guides in the intervention. Participants were
presented with 5-point bipolar items consisting of contrasting
adjectives (ie, “personal-impersonal”) [51] and were instructed
to circle the number that best reflected their perceptions of their
mindfulness guides’ interpersonal qualities for each item. The
measure was scored by summing items out of a possible 85
points. Higher scores reflected more negative perceptions of
mindfulness guides. The SPI scale demonstrates good
convergent validity [52,53].

Semistructured Interview
A semistructured, qualitative interview was developed by the
research team to better understand participants’experience with
the app. Before the study’s commencement, the interview was
pilot-tested with a 15-year-old nonparticipant to obtain feedback
about understandability and was also reviewed by expert
clinicians and researchers for content. The interview covered
topics such as participants’ experience of therapeutic alliance
and social presence with the mindfulness guides while using
the app, as well as changes they would make to the app to
improve those experiences (ie, “Can you tell me about your
connection with your mindfulness guides? Is there anything
you would have liked to change about your connection with
your mindfulness guides?”). Other topics explored in the
interview included participants’satisfaction with the app content
and ease of use and their satisfaction with support received from
their SMS text messaging coaches, though data gathered from
these questions is outside the scope of this study (for more
information, see [54]). For a copy of the interview guide, see
Multimedia Appendix 3.

Data Analysis

Quantitative Analysis
Participant demographics were summarized using descriptive
and frequency statistics, as appropriate. Scores on the WAI-I
and the PSP scale represent the degree to which participants
developed therapeutic alliance and experienced social presence
when using the app. As such, scores above the scales’ floor
suggest participants developed some degree of therapeutic
alliance and social presence. The scale midpoint was used for
the SPI scale to indicate whether participants viewed their
mindfulness guides more positively, neutrally, or negatively.
We chose this method of examining our quantitative results
because traditional quantitative data analysis was not appropriate
for our data, given our small sample size. The quantitative
results are used to supplement the main, qualitative results
stemming from the semistructured interview by demonstrating
the degree to which participants did or did not develop
therapeutic alliance and social presence when using the
intervention.
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Qualitative Analysis
Qualitative interviews were audio recorded and transcribed
verbatim using NVivo 12 software (Lumivero). Following
transcription, interviews were analyzed by KMKO and TO using
conventional content analysis [55]. The researchers first read
each interview multiple times to familiarize themselves with
the data. Transcripts were then open-coded, codes were grouped
into meaningful clusters, and these clusters were used to form
overarching categories that related to social presence and
therapeutic alliance. Categories were discussed, refined, and
finalized in consultation with MC. Content analysis allows for
a mix of deductive and inductive analysis [56]. Deductive
analysis was used to code transcripts based on understandings
of social presence and therapeutic alliance gained from previous
literature, while inductive analysis was used to explore how
social presence and therapeutic alliance developed and were
important in the novel context of self-guided digital
interventions. Representative quotes were chosen to supplement
the written findings.

Results

Quantitative Results
A total of 9 (90%) participants completed all quantitative
measures. Descriptive values for the quantitative questionnaires
are presented in Table 2. Participants’mean therapeutic alliance
score on the WAI-I was far above the WAI-I scale floor,
suggesting that in general, our participants did develop
therapeutic alliance with the mindfulness guides. The mean
score for the bond subscale of the WAI-I was particularly high,
suggesting that participants especially developed a sense of
bonding with their guides, relative to their sense of agreement
with guides on tasks or goals in the intervention.

Participants’ mean social presence score on the PSP scale was
far above the scale floor, suggesting that participants developed
a social presence with their mindfulness guides. Participants’
average score on the SPI scale was slightly above its scale
midpoint—with lower scores indicating greater social presence.
This result indicates that participants had fairly neutral
impressions of their mindfulness guides’ interpersonal
characteristics and the social presence experienced with the
guides.

Table 2. Descriptive values for questionnaire outcomes from adolescents recovering from concussion using a digital mindfulness-based intervention.

Scale rangeScale midpointMean (SD)Minimum-MaximumMeasure

WAI-Ia

12.00-60.0024.0047.00 (6.80)38.00-59.00Total score

8.00-40.0016.0030.33 (6.34)20.00-39.00Task and goal agreement

4.00-20.008.0016.67 (2.55)12.00-20.00Bonding with guides

PSPb

6.00-30.0017.5024.40 (7.55)11.00-39.00Total score

SPIc

17.00-85.0034.0035.89 (10.63)19.00-58.00Total scored

aWAI-I: Working Alliance Inventory for Guided Internet Interventions.
bPSP: Perceived Social Presence scale.
cSPI: Social Presence Indicators Scale.
dA lower score indicates a more positive social presence.

Qualitative Results

Developing a “Genuine Connection”
When asked about their mindfulness guides, many participants
readily described developing an important emotional bond with
their guides. For example, Gabrielle said that their connection
with the guides “didn’t feel artificial... it felt like it was a
genuine connection.” Olivier expressed, “I like that they kind
of got what the listener was feeling... they had pretty good
insight into various different things that... I was feeling.” Sophia
also indicated feeling a sense of safety with their guides, stating,
“I don’t know how to describe it. [The connection is] like feeling
safe with someone.” This was echoed by Ella, who stated that
listening to the guides “was just kind of like a comfortable

situation, and you didn’t really feel like there was anything
wrong.”

The participants further elaborated on how this connection with
the guides helped them progress through the mindfulness
program. Alex noted, “It just makes you feel like they were
trying to help you the whole time. Like they want you to
accomplish your goals... you can definitely tell that they’re like
guiding you through.” Olivier highlighted that the guides also
normalized challenges that arose during the program, citing 1
example where the guides said, “If you’re thinking that you’re
bad at mindfulness, it’s normal for your thoughts to wander and
all that. [The guides] just kind of understood.” This experience
was shared with Kay, who said, “I would lose track of what I
was doing, and they’re like, if you lose track like it’s okay, just
come back to what we’re doing, think about this.” And I’m like,
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“Okay, thank you.” The use of certain adjectives when
describing the guides, such as “understanding” (Ella, Julian,
and Olivier), “caring” (Ada and Olivier), “helpful” (Alex and
Sophia), and “friendly” (Alex and Kay), further exemplified
the participants’ feeling of being taken care of by the guides,
which facilitated their progression through the program.

Sensing “Real People”
The use of human-like adjectives to describe the mindfulness
guides indicates that participants viewed the guides as real
people. Indeed, participants elaborated on the perceived realness
of the guides. For example, Gabrielle mentioned that Ruby “felt
like... a real person, like really genuine.” Ada also contrasted
the realness of the guides to the absence of realness in automated
computer voices; they said, “This is a person and like, again,
not an automated voice message... it was at one point another
person on the other side of the screen, it’s not like Siri talking
back to you.” One participant even stated, “I would be surprised
if [you] told me they weren’t real people” (Kay). Some
participants additionally assigned a particular identity role to
their guides, saying that their guides felt like “teachers”
(Olivier), or “a parental figure” (Gabrielle); beyond feeling like
real people, the mindfulness guides also felt like particular kinds
of people for some participants.

In addition to feeling like their guides were real people,
participants also noted that their experiences with the guides
felt like real-life interactions. For example, Ada offered that it
“felt like someone was talking in my ear when I was like, lying
down and things... it definitely felt like there was like somebody
there.” Alex highlighted that “it feels like they’re actually talking
to you.” Gabrielle said “It felt like they were like right in front
of me, too. So like, presence.” Multiple participants noted that
the interactions with the guides felt private and personal, with
both Alex and Ella describing that their mindfulness sessions
with the guides felt like a “one-on-one talk” and Olivier saying
that sessions “just felt like more like a conversation that they’re
having with me, and it just felt like as though they’re talking to
me rather than just talking and letting someone hear.”

As participants elaborated on their guides, however, tensions
in their accounts were palpable when describing their ability to
develop feelings of presence and connection despite the guides
not actually being present. Ella offered, “This is probably going
to sound weird, but [they were] understanding even though you
couldn’t talk to them. It kind of felt like they were listening.”
When asked to what extent it felt like the guides were present
during the intervention, Sophia answered, “I feel like they’re
with me, but not with me at the same time, because I know
they’re not with me.” Ada noted that contextual factors were
relevant to whether they felt like their guides were present or
not, stating, “I don’t think I felt [like the guides were talking in
my ear] when I was walking, because when I’m walking, I’m
like, nine times out of ten having to pay attention to my areas
around me... But when I was lying down, it was definitely
there.” Kay also stated, “I wasn’t connected, but I wasn’t not
connected.” The dissonance in the participants’ narrative
accounts alluded to the sense that participants could not help
but feel a connection with their guides but also did not want to
deceive themselves into thinking that these connections were

real—or at least, quite as real as an in-person connection would
be. Indeed, Sophia said that “it felt like I was on a phone call
with someone,” suggesting that while their interactions with
guides did not necessarily feel like they were happening
in-person, their relationship with the guides still felt more
interactive than the completely noninteractive connection they
actually had.

Personal Backgrounds and Voices
The mindfulness guides’backgrounds and tone of voice emerged
as factors key to the development of participants’ bond and
sense of presence with the guides.

Getting to know the guides allowed the participants to “trust
them” (Olivier) by getting the sense that the guides “knew what
they were talking about” (Olivier). Some participants trusted
Brian due to his personal experience with concussion. As Alex
noted, Brian’s experience of having concussions in the past
made him seem very “personable,” as participants felt that it
was not “just someone like talking to you about it, ’it’s someone
who’s actually experienced [concussion]” (Alex). Others trusted
Ruby because of her professional and educational background,
for example, because she mentioned her degree in psychology.
Ada noted, “Obviously [Ruby] knew about concussions. And
I respected that.” The sharing of the personal or professional
backgrounds of the guides allowed participants to feel like the
guides had “either been through this (ie, a concussion
experience) or they’ve worked with other people who’ve been
through this,” (Kay) which allowed them to trust the trajectory
and goals of the intervention.

Most participants also expressed that the guides’ voices were
important for helping them get to know the guides and making
them feel real. Ada captured this sentiment by sharing, “I
definitely think that you just kind of get to know a person by
the way that they speak.” The most common descriptors of the
guides’voices were “calm” or “calming” (Sophia, Ella, Olivier,
Marie-Claude, Sophia, Ada, and Kay) and “soothing” (Julian,
Olivier, and Ada). When probed about why this tone of voice
was important, participants shared that a calming voice allowed
them to feel like they were being cared for, and this had
important implications for the development of trust in the guides.
For example, Sophia elaborated, “I think them being calm with
their voices made me closer to feel like they’re actually here to
help me instead of being rushed and stuff.” Thus, participants
highlighted that factors that allowed them to get to know their
mindfulness guides (ie, personal backgrounds and tone of voice)
were beneficial for the development of their therapeutic alliance
and sense of social presence, which in turn had benefits for their
engagement with the app.

Discussion

Overview
This study aimed to determine whether and how therapeutic
alliance and social presence could develop in the context of a
self-guided digital MBI for adolescents post concussion.
Qualitative and quantitative findings revealed that adolescents
did develop therapeutic alliance through their use of the
intervention, with qualitative findings providing insight into
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factors important for its development; participants readily
described experiencing a bond with the mindfulness guides in
the intervention. While participants’ average score on the SPI
scale was slightly above the scale midpoint, this may be
explained by nuances uncovered with qualitative findings, which
highlighted the tension in how the participants experienced
social presence with their guides (eg, it felt real, but not quite
as real as in-person connections). Indeed, this tension aligns
with Holter’s relational model [29], suggesting that individuals’
connections with their mindfulness guides in this digital context
involved both “making come-alive” and “keeping un-alive.”
This, along with participants’ high average score on the PSP
scale, suggests that participants did develop social presence
during their use of the intervention. The guides’ personal
backgrounds and the tone of their voices emerged as particularly
important factors in the development of therapeutic alliance and
social presence in a digital context. Additionally, participants
stated that their connection with the guides and sense of the
guides’ realness helped maintain their engagement with and
interest in the intervention. Results extend previous findings
that adults can develop therapeutic alliance with self-guided
digital interventions [24-31] by demonstrating that adolescents
also develop therapeutic alliance in self-guided digital contexts.
Overall, findings highlighted the potential feasibility and use
of maximizing therapeutic alliance and social presence to bolster
participant engagement with self-guided digital interventions.

Since the onset of the COVID-19 pandemic, clinicians have
identified the need for accessible, engaging, and effective digital
interventions [57,58]. Digital interventions circumvent a number
of accessibility barriers that limit adolescents’ access to
concussion care. Therefore, they represent a promising treatment
option for both acute and persistent concussion symptoms.
However, numerous studies have noted particularly high attrition
rates for self-guided digital interventions, which researchers
have suggested are because of their limited human contact and
lack of social support [12,17,18]. Our findings demonstrate that
even in self-guided digital interventions, participants can
develop therapeutic alliance and a sense of social presence in
the program with audio recordings of mindfulness guides. This
suggests that, despite the absence of a human for participants
to directly interact with, adolescents can still experience being
socially supported through self-guided interventions. Thus, it
is important to consider ways of maximizing the human support
participants feel during self-guided digital interventions to
bolster participant engagement.

In self-guided contexts, factors that anthropomorphize digital
guides—in other words, make them feel more human—emerged
as particularly important to the development of therapeutic
alliance and social presence among our sample. Participants
highlighted that learning about the guides’ backgrounds (either
their experiences of concussions or their background in
psychology) helped them to feel connected to guides and trust
that the content of the intervention would help them work toward
their goals—both key aspects of therapeutic alliance. The
guides’voices also emerged as a salient factor that made guides
feel like real people to participants, demonstrating that the
“realness” of guides’ voices was key to the development of
social presence. Indeed, when asked whether guides’ voices

sounded like those of real people, every participant except 1
(Sophia) said yes. Thus, factors that increased participants’
ability to anthropomorphize their guides stood out as a potential
mechanism important to the development of both therapeutic
alliance and social presence in self-guided digital interventions.
Our data align with quantitative findings that individuals
experience greater social presence when digital conversational
agents are characterized by higher levels of anthropomorphic
cues (eg, human-like voices) [59]. Potentially, a higher level of
anthropomorphic cues in self-guided digital interventions better
enables individuals to “make come-alive” [28,29].

Recommendations
Our findings have several implications for researchers
developing self-guided digital interventions for mental health
concerns. Given that anthropomorphizing guides emerged as
particularly important to the development of both therapeutic
alliance and social presence in our sample, we recommend
multiple strategies to increase the human-like qualities of
audio-recorded guides in self-guided digital interventions. First,
providing information about the guides’ personal connection
with the topic of focus of the intervention (eg, concussion
knowledge in this study) will promote how relatable and
trustworthy guides seem to participants. Our findings suggest
that guides either having personal experience with the topic of
the intervention or having a background in psychology (and
thus, seeming knowledgeable to participants about the
intervention) may both be promising ways for mindfulness
guides to encourage connection with participants and seem more
real. Second, using real human actors to record audio for guides’
voices, as was done in our intervention, will seem more realistic
and promote a greater bond with guides compared to using
computerized voices. Guides may benefit from training in
clinical microskills (eg, conveying warmth, genuineness, and
empathy) [60] to ensure that their tone of voice is calming and
soothing, both of which were identified by our participants as
important attributes in guides’ voices for therapeutic alliance
and social presence. Additionally, guides can facilitate
participants’ sense of connection with them by anticipating and
addressing potential challenges that may arise for participants.
Participants in our sample reported that this helped them feel
understood by the guides. Lastly, 1 key addition participants in
our study suggested to increase their sense of connection with
and humanness of guides was to show pictures of the guides’
faces. Indeed, previous research suggests that elements of a
digital interface’s design—for example, providing identity cues
like names and photos of the communicators within the
interface—increase social presence [38,61]. Therefore, having
an image of the voice actors who are the mindfulness guides
may better allow participants to develop a narrative of who their
guides are, impacting both the connection they feel to their
guides (therapeutic alliance) and the extent to which the guides
feel like real people (social presence).

Limitations and Future Directions
Given our small sample size, our findings are limited with
respect to the quantitative analyses we were able to conduct.
While it was a secondary focus of our study, having a larger
sample may have allowed us to conduct formal quantitative
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analyses as opposed to the descriptive analyses presented in
this paper. Future research can use quantitative methods with
a larger sample to formally explore the independent and
interactive roles that therapeutic alliance and social presence
play in the development of self-guided digital interventions.

Future research may also benefit from building upon this study’s
results and previous research on adults [28] by exploring
whether individual differences impact the extent to which
adolescents experience therapeutic alliance and social presence
during self-guided digital interventions and whether they benefit
from experiencing them. Adolescents may differ in how much
they desire and benefit from human support in digital
interventions. For example, therapeutic alliance and social
presence may be less important to the engagement of participants
who are more introverted and potentially desire human support
in therapeutic contexts to a lesser extent. Research can also
examine whether sharing characteristics with guides (eg, race
or ethnicity and gender) or not impacts how much participants
develop therapeutic alliance and social presence with their
guides. Potentially, participants may relate to guides who share
their characteristics more, thus developing more of a connection
with them.

Conclusions
This study found that adolescents with concussion develop
therapeutic alliance and social presence in self-guided digital
interventions and identified factors key to their development
(eg, tone of voice and personal backgrounds). Our study is one
of the first to examine the role of social presence in a clinical
context with adolescents and demonstrate the use of social
presence for encouraging adolescent engagement with
self-guided digital interventions. Future research should focus
on maximizing therapeutic alliance and social presence for
digital intervention development by increasing the number of
human-like qualities that guide the intervention process. This
may address key concerns about self-guided digital
interventions—high attrition rates and low participant
engagement—to maximize their effectiveness. Doing so will
allow for the development of digital interventions that are more
accessible and less resource-intensive than in-person treatments,
as well as being engaging for users. Ultimately, understanding
the development of therapeutic alliance and social presence
within self-guided digital interventions aids in the development
of accessible and engaging digital treatments—one digital
connection at a time.
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