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Abstract

Background: Computer perception (CP) technologies—including digital phenotyping, affective computing, and related passive
sensing approaches—offer unprecedented opportunities to personalize health care, especially mental health care, yet they also
provoke concerns about privacy, bias, and the erosion of empathic, relationship-centered practice. At present, it remains elusive
what stakeholders who design, deploy, and experience these tools in real-world settings perceive as the risks and benefits of CP
technologies.

Objective: This study aims to explore key stakeholder perspectives on the potential benefits, risks, and concerns associated
with integrating CP technologies into patient care. A better understanding of these concerns is crucial for responding to and
mitigating such concerns via design implementation strategies that augment, rather than compromise, patient-centered and
humanistic care and associated outcomes.

Methods: We conducted in-depth, semistructured interviews with 102 stakeholders involved at key points in CP’s development
and implementation: adolescent patients (n=20) and their caregivers (n=20); frontline clinicians (n=20); technology developers
(n=21); and ethics, legal, policy, or philosophy scholars (n=21). Interviews (~ 45 minutes each) explored perceived benefits,
risks, and implementation challenges of CP in clinical care. Transcripts underwent thematic analysis by a multidisciplinary team;
reliability was enhanced through double coding and consensus adjudication.

Results: Stakeholders raised concerns across 7 themes: (1) Data Privacy and Protection (88/102, 86.3%); (2) Trustworthiness
and Integrity of CP Technologies (72/102, 70.6%); (3) direct and indirect Patient Harms (65/102, 63.7%); (4) Utility and
Implementation Challenges (60/102, 58.8%); (5) Patient-Specific Relevance (24/102, 23.5%); (6) Regulation and Governance
(17/102, 16.7%); and (7) Philosophical Critiques of reductionism (13/102, 12.7%). A cross-cutting insight was the primacy of
context and subjective meaning in determining whether CP outputs are clinically valid and actionable. Participants warned that
without attention to these factors, algorithms risk misclassification and dehumanization of care.

Conclusions: To operationalize humanistic safeguards, we propose “personalized road maps”: co-designed plans that predetermine
which metrics will be monitored, how and when feedback is shared, thresholds for clinical action, and procedures for reconciling
discrepancies between algorithmic inferences and lived experience. Road maps embed patient education, dynamic consent, and
tailored feedback, thereby aligning CP deployment with patient autonomy, therapeutic alliance, and ethical transparency. This
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multistakeholder study provides the first comprehensive, evidence-based account of relational, technical, and governance challenges
raised by CP tools in clinical care. By translating these insights into personalized road maps, we offer a practical framework for
developers, clinicians, and policy makers seeking to harness continuous behavioral data while preserving the humanistic core of
care.

(JMIR Ment Health 2026;13:e79182)   doi:10.2196/79182

KEYWORDS

computer perception; digital phenotyping; ethics; humanistic care; artificial intelligence; stakeholder engagement; context; consent;
affective computing

Introduction

Computer Perception Tools in Mental Health Care
Computer perception (CP) tools, including digital phenotyping,
affective computing, computational behavioral analysis, and
other approaches that entail continuous and passive data
collection using wearables and smartphone sensing, have been
positioned as a remedy for longstanding diagnostic and
informational gaps in mental health care. The term “computer
perception” references the artificial intelligence (AI) subfield
of computer “vision” but acknowledges a wider range of
perceptive modalities beyond vision alone (eg, “hearing”
through microphones, motion detection through accelerometers),
referring not only to sensory acquisition but also to a system’s
capacity to interpret, classify, and act upon such
data—analogous to human perceptual processing that integrates
recognition and interpretation. By leveraging sensors already
embedded in everyday devices, these systems promise scalable,
accessible surveillance of behaviors, as well as mood, cognition,
and sociability, potentially addressing medicine’s chronic
reliance on infrequent patient self-reports and clinician
observation to gain insights into psychosocial, behavioral, and
physiological states [1,2]. Although this study centers on mental
health care, the ethical and translational issues examined here
(ie, around inference, interpretation, and the integration of
perceptual data into care) extend to other domains of medicine
where continuous data streams are increasingly used for
diagnosis and decision-making. CP tools also promise a
personalized and patient-tailored diagnostic and therapeutic
approach, in line with precision medicine goals [3-5]. Early
studies suggest that CP-derived markers can forecast relapse in
bipolar disorder, detect prodromal psychosis, tailor just-in-time
behavioral prompts, and potentially widen access to mental
health care. Yet the very features that make CP appealing also
expose patients to unprecedented privacy risks, algorithmic
bias, and a potential erosion of empathic, relationship-centered
care [1,6-8].

Ethicists, regulators, and frontline stakeholders caution that
integrating such pervasive sensing into care can imperil core
values of confidentiality, fairness, and relational trust [9-12].
These impacts can be exacerbated by opaque algorithms, unclear
pathways for secondary data reuse, and difficulties in obtaining
meaningful informed consent in continuous monitoring
scenarios. A limited number of studies [13-15] provide a
foundation for understanding some of these concerns; however,
no empirical research to date offers a comprehensive view of
the wide-ranging perspectives held by diverse stakeholder

groups regarding the benefits and risks of integrating CP into
care. This study addresses this gap through an empirical
exploration of diverse stakeholder perspectives, with special
attention to impacts on humanistic, relationship-centered care.

The rationale for focusing on humanistic care is to underscore
that good care, whether technological or manual, depends on
recognizing the patient as a person with values, context, and
dignity. Humanistic and humanized care frameworks [16-18]
remind us that respectful dialogue, cultural sensitivity, and
patient partnership are interwoven into the moral fabric of good
practice [19]. Whether CP ultimately augments or erodes that
fabric depends on how well designers, clinicians, and regulators
anticipate the spectrum of ethical concerns voiced by those who
will build, deploy, or live with these systems. This study,
therefore, turns to those diverse stakeholders—developers,
clinicians, patients, caregivers, and ethics, legal, and policy
scholars—to ask how their concerns can guide the integration
of CP in ways that preserve, rather than diminish, the
humanization of care. While mental health provides a
particularly vivid setting for exploring these questions, the
concerns articulated by participants resonate across many areas
of health care and health technology innovation.

Background
What makes CP technologies unique is that they increasingly
involve algorithmic inferences about a person’s
moment-to-moment mental or sociobehavioral state, or about
predicted outcomes such as mood relapse, suicidality, or
treatment response [2,12,20,21]. These inferences are enabled
by the ingestion of vast amounts of behavioral, physiological,
and environmental signals from (usually) ordinary connected
devices such as smartphones and wearables. Less often, they
may involve implantable systems that continuously monitor
physiological [22,23] or neural activity [24]. In psychiatric
contexts, the approach is often called digital phenotyping,
entailing the use of smartphones, wearables, and ambient sensors
to stream accelerometry, GPS traces, keystroke dynamics,
speech acoustics, heart rate variability, and other passively
captured metadata. Those streams are preprocessed and
feature-engineered [25,26] and then fed into statistical or deep
learning models. Parallel work in affective computing [27]
extends the approach to facial microexpressions, vocal prosody,
or text sentiment to classify discrete emotions or arousal levels
in real time [28].

As CP systems sit at the intersection of pervasive sensing and
advancements in AI, they raise many of the same ethical issues
highlighted in broader AI systems. Concerns about algorithmic
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bias, transparency, explainability, interpretability, fairness, and
other aspects of “trustworthy” AI [29,30] are relevant. The rarity
with which CP tools are validated on large, diverse validation
cohorts means that algorithmic performance is likely to vary
dramatically across demographic and clinical groups, raising
reliability concerns and potentially amplifying health disparities
[31]. Critics have also warned against overreliance on
algorithmic inferences about patients’ health status [32,33],
especially in “black box” systems that resist clinical scrutiny
and accountability and compromise informed clinical
decision-making [34]. Others [15,35] underscore legal
uncertainties surrounding liability in cases of error, patient harm,
or mismanagement of outputs or other feedback. The US
National Institute of Standards and Technology’s AI Risk
Management Framework [36] and the European Union AI Act
[37] both categorize health-related CP tools as “high risk,”
demanding rigorous safety, fairness, and oversight provisions.

Similar to other AI systems, CP tools thrive on voluminous
datasets, not only across individuals but also for each individual,
often referred to as individual “big data” or “deep data” [38].
Ethical critiques thus consistently foreground privacy
vulnerabilities associated with sensitive behavioral data
[13,14,39,40], and there is expert consensus [13] around the
need for privacy and innovative consent approaches. Scholars
(eg, [35,41] and C Deeney, BA et al, unpublished data, August
2024) caution against unwanted or involuntary disclosure to
third parties, such as insurers or employers, especially in
scenarios where data are controlled by consumer-grade device
companies. Dynamic consent models have also been proposed
[40] to replace onetime or broad consent approaches with
ongoing, granular permissions; however, feasibility remains
challenging [42].

Challenges for Humanistic Care
Critics [9,43,44] have also converged on a deeper worry: as
algorithms assume a larger share of the responsibility to observe
and listen, the relational core of care risks being reduced to a
“metrics management” exercise, where clinicians and patients
spend their limited time consulting data trends rather than
discussing the patient’s lived experience and therapeutic goals.
Clinicians fear that multimodal dashboards could displace
narrative dialogue, shifting the burden of self-monitoring and,
by extension, responsibility for changes in functioning onto
patients in ways that compromise dignity and mutual trust
[9,45-47] and overprioritize technological over humanistic
solutions [48]. Some warn that automated detection and
treatment of illness may weaken the rapport and goal alignment
that bolster the therapeutic alliance, unless paired with explicit,
empathic communication strategies [49].

A limited set of empirical work reinforces these cautions. One
study [47] documented mental health clinician enthusiasm for
gaining rich, real-time insights but also highlighted concerns
about workflow overload and the potential for automation bias,
that is, deferring to algorithmic outputs even when they conflict
with a clinician’s intuitions or a patient’s lived story. Another
study [46] highlighted clinicians’ concerns that prioritizing
passive data trends over self-reported narratives or active

responses to clinical assessments could reduce opportunities
for patients to reflect on their mental health, leading to
diminished patient engagement. Experts [9,21] have raised flags
that such asymmetries can tilt encounters toward dehumanization
and require careful planning and implementation to achieve the
goal of making otherwise invisible patterns visible and clinically
useful.

These relational stakes bring long-standing ethical principles
into focus and urge clinicians and researchers to keep dignity,
empathy, patient empowerment, and shared decision-making
at the forefront of clinical care. However, it remains unclear
how best to do this in ways that engage multiple and often
competing perspectives. Our study addresses this gap by
exploring the range of concerns through interviews with over
100 stakeholders who design, deploy, and are the intended users
of CP technologies. We catalogue considerations that extend
beyond well-elaborated privacy and bias debates to the less
operationalized relational harms that data-centric care may
impose. By situating these concerns within established
humanistic frameworks of dignity, empathy, and shared
decision-making [17,18], we offer an anticipatory road map for
researchers, developers, clinicians, and patients. The goal is not
merely to identify technical fixes, but to ensure that as CP
systems mature, they deepen rather than diminish the
person-centered relationships that remain the centerpiece of
care.

Methods

Study Design
As part of a 4-year study funded by the National Center for
Advancing Translational Sciences (R01TR004243), we
conducted in-depth, semistructured interviews (total n=102),
including adolescent patients (n=20) and caregiver (n=20) dyads,
clinicians (n=20), developers (n=21), and ethics, legal, policy,
and philosophy scholars (n=21), to explore their perspectives
on potential benefits, risks, and concerns around the integration
of CP technologies into care.

Participants
Respondents were recruited from a “sister” study
(5R01MH125958) aiming to validate CP tools designed to
quantify objective digital biobehavioral markers of
socioemotional functioning. Participants included a clinical
sample of adolescents (aged 12-17 years) with varied diagnoses,
including autism, Tourette, anxiety, obsessive-compulsive
disorder, and attention-deficit/hyperactivity disorder, as well
as their caregivers (typically biological parents; Table 1).
Diagnostic presentations for all adolescents were confirmed by
expert providers using established clinical measures.
Adolescent-caregiver dyads were referred to the study by the
sister study’s coordinator and then contacted by a research
assistant via phone or email to schedule an interview. Clinicians
and developers (Table 2) were identified through an online
literature search and existing professional networks. Participants
were interviewed between January 2023 and August 2023.
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Table 1. Demographics for interviewed adolescents and caregivers.a

Total (N=40), n (%)Caregivers (n=20), n (%)Adolescents (n=20), n (%)Demographics

Gender

14 (35)2 (10)12 (60)Male

26 (65)18 (90)8 (40)Female

Race

1 (3)1 (5)0 (0)American Indian or Alaska Native

2 (5)1 (5)1 (5)Asian

0 (0)0 (0)0 (0)Native Hawaiian or Other Pacific Islander

9 (23)4 (20)5 (25)African American/Black

32 (80)15 (75)17 (85)White

Ethnicity

6 (15)2 (10)4 (20)Hispanic or Latino

34 (85)18 (90)16 (80)Not Hispanic or Latino

Marital status

13 (33)13 (65)N/AbMarried and living with spouse

1 (3)1 (5)N/AWidowed

4 (10)4 (20)N/ADivorced

1 (3)1 (5)N/ASeparated

1 (3)1 (5)N/ANever Married

Education level

0 (0)0 (0)N/AHigh school only or less

2 (5)2 (10)N/ATrade school/associate’s degree

10 (25)10 (50)N/ABachelor’s degree

4 (10)4 (20)N/AMaster’s degree

4 (10)4 (20)N/ADoctoral degree

Parental status

18 (45)18 (90)N/ABiological parent

0 (0)0 (0)N/AStep parent

2 (5)2 (10)N/AAdoptive parent

Diagnosed condition

4 (10)N/A4 (20)Obsessive-compulsive disorder

5 (13)N/A5 (25)Autism

3 (8)N/A3 (15)Attention-deficit/hyperactivity disorder

4 (10)N/A4c (20)Anxiety

1 (3)N/A1 (5)Tourette

9 (23)N/A9 (45)No clinical diagnosis or symptoms

N/A48.3 (6.4)14.9 (2.2)Average age, mean (SD)

aValues may not total 100% owing to overlapping categories (eg, comorbidities), nonmutually exclusive response options, and skipped questions.
bN/A: not applicable.
c1 self-reported.
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Table 2. Demographics for interviewed clinicians, developers, and ELPP.a

Total (N=62), n (%)Scholars (n=21), n (%)Developers (n=21), n (%)Clinicians (n=20), n (%)Demographics

Gender

44 (55)16 (76)18 (86)10 (50)Male

18 (29)5 (24)3 (14)10 (50)Female

Race

0 (0)0 (0)0 (0)0 (0)American Indian or Alaska Native

7 (11)2 (10)1 (5)4 (20)Asian

0 (0)0 (0)0 (0)0 (0)Native Hawaiian, Pacific Islander, or
Other

1 (2)0 (0)1 (5)0 (0)African American/Black

42 (68)16 (76)12 (57)14 (70)White

13 (21)4 (19)6 (29)3 (15)Unreported/unknown

Ethnicity

1 (2)1 (5)0 (0)0 (0)Hispanic or Latino

46 (74)16 (76)13 (62)17 (85)Not Hispanic or Latino

14 (23)4 (19)7 (33)3 (15)Unreported/unknown

Profession

3 (5)N/AN/Ab3 (15)Clinician

14 (23)N/AN/A14 (70)Clinician-researcher

7 (11)N/A4 (19)3 (15)Clinician-developer

17 (34)N/A17 (81)N/ADeveloper

6 (10)6 (29)N/AN/AEthicist

4 (6)4 (19)N/AN/ALawyer

1 (2)1 (5)N/AN/APhilosopher

10 (16)10 (48)N/AN/AOther

Specialty

7 (11)N/AN/A7 (35)Psychiatry

7 (11)N/AN/A7 (35)Psychology

4 (6)N/AN/A4 (20)Neuroscience

15 (24)N/A15 (71)N/AIndustry

3 (5)N/A3 (14)N/AAcademic

3 (5)N/A3 (14)N/ACross-Sector

6 (10)6 (29)N/AN/AEthics

4 (6)4 (19)N/AN/ALaw

1 (2)1 (5)N/AN/APhilosophy

12 (16)10 (48)N/A2 (10)Other

aSome values may not total the number of stakeholders per group or 100% because certain responses were missing, some response options were
nonmutually exclusive, and respondents were allowed to skip questions.
bN/A: not applicable.

Data Collection
Separate but parallel interview guides were developed for all
stakeholders, with the same constructs explored across groups,
including perceived benefits and concerns regarding integrating

CP tools into clinical care; impacts on care; attitudes toward
automatic and passive detection of emotional and behavioral
states; perceived accuracy and potential for misinterpretation,
misattribution, or misclassification of symptoms or conditions;
clinical utility and actionability; data security and privacy
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concerns; potential for unintended uses; perceived
generalizability and potential for bias; and other emergent
concerns. These domains were chosen based on issues raised
in the clinical and ethics literature and with guidance from
experienced bioethicists and mental health experts. Initial drafts
of the interview guides were piloted with 2 psychologists (EAS
and CJZ) specializing in adolescent mental health, resulting in
minor clarifications in wording. Interviews were conducted via
a secure videoconferencing platform (Zoom for Healthcare;
Zoom Communications, Inc) and lasted an average of ~45
minutes. Participants watched a brief 1.5-minute “explainer”
video defining CP as denoting AI systems (devices + algorithms)
that not only sense but also infer and act upon multimodal
behavioral and physiological signals. Demographic items were
included to explore possible sociodemographic variation in
perspectives and to facilitate downstream analyses or
meta-analytic comparisons. Participants could select more than
1 racial or ethnic category, and no participant was required to
respond to any demographic question.

Ethics Approval
This study was reviewed and approved by the Baylor College
of Medicine Institutional Review Board (H-52227), which
waived the requirement for written consent, as the research
procedures (interviews, deidentification of transcripts, and
storage on secure servers) involved minimal risk to participating
stakeholders; thus, participants provided verbal consent. Minors
provided assent with parental consent. Identifiable participant
information was stored behind a university firewall in a
password-protected system with 2-factor authentication. All
results are reported in aggregate and not linked to any
identifiable participants, including in supplementary documents.
All participants also completed a brief demographic
questionnaire in REDCap (Research Electronic Data Capture;
Vanderbilt University) via an emailed link.

Data Analysis
Interviews were audio-recorded, transcribed verbatim, and
analyzed using MAXQDA software (VERBI Software). Led
by a qualitative methods expert (KMKQ), team members
developed a codebook to identify thematic patterns in adolescent
and caregiver responses to the topics described above. Each
interview was coded by merging the work of 2 separate coders
to reduce interpretability bias and enhance reliability. All team
members received extensive training in qualitative analysis
before participating in coding. We used thematic content
analysis [50,51] to inductively identify themes by progressively

abstracting relevant quotes, a process that entails reading every
quotation to which a given code was attributed, paraphrasing
each quotation (primary abstraction), further identifying which
constructs were addressed by each quotation (secondary
abstraction), and organizing constructs into themes. The
multidisciplinary team responsible for thematic analysis
consisted of the principal investigator (KMKQ), who is a
medical anthropologist and bioethicist with expertise in
qualitative and mixed methods research, bioethics, and the social
and ethical dimensions of AI and digital phenotyping; and 3
research associates—2 master’s-level researchers with
backgrounds in psychology, neuroscience, bioethics, and
cognitive science, and 1 postbaccalaureate researcher with
training in psychology and computer science. This combination
of disciplinary and methodological perspectives was
intentionally designed to reduce interpretive homogeneity and
promote reflexivity. To enhance the validity of our findings, all
abstractions were validated by at least one other member of the
research team. In rare cases where abstractions reflected
different interpretations, members of the research team met to
reach consensus. Coding meetings emphasized interpretive
dialogue rather than consensus by conformity, ensuring that
thematic reliability reflected triangulation across diverse
epistemic standpoints rather than agreement among individuals
with similar expectations. Frequencies were also calculated for
each theme by counting the number of individuals within each
stakeholder group who contributed at least one quote coded
under that theme. These frequencies and percentages are
presented solely as descriptive indicators and are not intended
to imply statistical significance or support inferential claims.

Results

Themes Identified
Stakeholders raised a wide range of concerns around the
following themes (Table 3): (1) Trustworthiness and Integrity
of CP Technologies (72/102, 70.6%; Multimedia Appendix 1);
2) Patient-Specific Relevance (24/102, 23.5%; Multimedia
Appendix 2); (3) Utility and Implementation Challenges
(60/102, 58.8%; Multimedia Appendix 3); (4) Regulation and
Governance (17/102, 16.7%; Multimedia Appendix 4; (5) Data
Privacy and Protection (88/102, 86.3%; Multimedia Appendix
5); (6) Patient Harms (65/102, 63.7%; Multimedia Appendix
6); and (7) Philosophical Critiques (13/102, 12.7%; Multimedia
Appendix 7). All themes and subthemes are elaborated below,
with illustrative quotations in the associated Multimedia
Appendices 1-7.
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Table 3. Theme frequencies.a

Total (N=102),
n (%)

Ethics, law, policy, and philoso-
phy scholars (n=21), n (%)

Caregivers
(n=20), n (%)

Adolescents
(n=20), n (%)

Clinicians
(n=20), n (%)

Developers
(n=21), n (%)

Theme

72 (70.6)17 (81)15 (75)8 (40)15 (75)17 (81)Trustworthiness and Integrity

24 (23.5)8 (38)7 (35)3 (15)3 (15)3 (14)Patient-Specific Relevance

60 (58.8)17 (81)9 (45)4 (20)15 (75)15 (71)Utility and Implementation

17 (16.7)8 (38)1 (5)0 (0)4 (20)4 (19)Regulation and Governance

88 (86.3)19 (90)20 (100)16 (80)17 (85)16 (76)Data Privacy and Protection

65 (63.7)18 (86)18 (90)4 (20)16 (80)9 (43)Patient Harms

13 (12.7)7 (33)2 (10)0 (0)2 (10)2 (10)Philosophical Critiques

aFrequencies and percentages are calculated within groups except for when they are in the “Total” column, where they are calculated across groups.

Trustworthiness and Integrity of CP Technologies

Data Quality Constraints and Confounds
Developers, more than other stakeholder groups, raised concerns
about the reliability of data streams from consumer-grade
devices, emphasizing that variations in user behavior and
differences in hardware performance can make it difficult to
distinguish true physiological changes from sensor-related
errors. They cautioned that without standardized protocols for
device calibration and data collection, models built on such
inputs may fail when deployed across different environments
or patient populations.

Algorithmic Bias and Generalizability
Participants across all stakeholder groups also raised concerns
about additional forms of algorithmic bias. Several scholars
noted that many AI models are trained on relatively homogenous
datasets, limiting their generalizability to more diverse
populations. As these datasets often disproportionately represent
individuals from more privileged groups (eg, younger, healthier,
or majority-ethnic cohorts), algorithms may underperform or
misclassify signals in marginalized communities. Participants
further cautioned that unequal access to digital health
technologies can skew training data even more, reinforcing
systemic biases and potentially excluding the very populations
most likely to benefit from improved care.

Construct Validity
Clinicians, developers, and scholars alike cautioned that the
diagnostic constructs and clinical assessment tools used to
validate most CP tools often lack strong links to clinically
meaningful phenomena and fail to accommodate transdiagnostic
symptom presentations, cultural and contextual variability, and
temporal fluctuations in mental health. As a result, the digital
markers derived from these tools risk remaining insufficiently
grounded. Participants emphasized the need for rigorous
validation studies to ensure that digital biomarkers accurately
reflect patient states and that any interventions based on these
measures are anchored in well-established clinical evidence.

Patient-Specific Relevance

Accounting for Heterogeneity in Symptom Expression
and Subjectivity
Stakeholders consistently emphasized that any use of digital
health tools must first account for the immense diversity in how
individuals experience and express their health and then situate
those signals within each person’s unique context. Respondents
across groups cautioned that a one-size-fits-all algorithm may
miss or misinterpret patients who exhibit emotional or
behavioral states differently from others; for example, some
noted that while certain individuals express distress outwardly,
others internalize such feelings, rendering them “invisible” to
CP tools searching for external markers. Others added that
accurate interpretation often depends on integrating multiple
data streams; heart rate alone, for instance, may not distinguish
stress from exercise without information about the broader
context or behavioral pattern.

Accounting for Context and Meaning
Patients and caregivers, more than other groups, raised concerns
that algorithms cannot effectively account for the rich social
and cultural factors that shape patients’ experiences and
behaviors, or how patients assign meaning to their symptoms
and events. Some also emphasized the importance of proximate
contextual features, such as fluctuations tied to work demands,
family stressors, or lifestyle changes. Patients, in particular,
worried that algorithms might draw conclusions based on
fleeting or temporary signals rather than longer-term trends.
Respondents across groups cautioned that such
“decontextualized” metrics lack the construct validity required
for clinical actionability, as they are likely to reflect inferences
stripped of subjective meaning and, therefore, clinical
significance.

Utility and Implementation Challenges

Role of CP in Clinical Care
Stakeholders from all groups voiced a set of interrelated
concerns about how CP tools are integrated into clinical
workflows. Scholars and clinicians cautioned that clinicians
may lean too heavily on algorithmic outputs, risking a form of
“deskilling” in which they stop rigorously scrutinizing the data
for quality or epistemic inconsistencies. They warned that
clinicians may begin to accept CP suggestions uncritically
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(automation bias), thereby sidelining the human, relational
interpretations developed through patient-provider dialogue.

Managing Risk and Liability
Clinicians, more than other groups, highlighted the dual dangers
of missed events and overalerting. They noted that false
negatives—instances where the system fails to detect
deterioration—could leave patients unprotected, while excessive
false positives could overwhelm clinicians and erode confidence
in the tool, ultimately undermining patient safety rather than
enhancing it. Clinicians also raised concerns about whether they
may eventually be expected to use CP tools as these systems
continue to evolve, or held liable if they choose not to, thereby
compromising their autonomy in clinical decision-making.

Barriers to Utility
All stakeholder groups stressed that CP outputs must be
interpretable and meaningful in real-world contexts to be
actionable. Clinicians emphasized that data trends and inferences
should be delivered through intuitive summaries and
visualizations, accompanied by concise, actionable
recommendations. They noted that this is complicated by the
fact that the clinical significance of data trends may vary from
one situation to another (see the “Patient-Specific Relevance”
section), making consistent interpretation challenging.
Developers and clinicians also raised concerns about the
potential for confirmation bias, in which users may selectively
interpret or emphasize data that confirm their expectations,
thereby undermining the goal of these technologies to contribute
novel informational value to clinical assessments.

Regulation and Governance

Unclear or Insufficient Regulatory Frameworks
Clinicians and scholars, more than other groups, described 2
distinct but related regulatory challenges. First, many CP
applications can (and in their view, should) fall under existing
clinical-use regulations, such as those governing medical
devices; yet, few concrete guidelines exist for implementing
these requirements in practice. Ethics and policy experts noted
that when CP tools nominally qualify as regulated devices,
organizations may feel more comfortable adopting them;
however, the absence of clear, step-by-step governance pathways
often leaves developers and clinicians uncertain about how to
operationalize data privacy, security, and ethical review
processes. Second, participants emphasized that a large swath
of CP technologies occupies a “regulatory gray zone” due to
their overlap with devices in the consumer “wellness” sector,
particularly those that collect passive or contextual data outside
traditional care encounters. Scholars worried that without
specifying oversight requirements for continuous, ambient
monitoring, regulators risk leaving patients exposed to unvetted
algorithms and unclear lines of accountability.

Responsibility for Ethical Technology Development and
Compliance
Developers, scholars, and clinicians primarily expressed
concerns about how innovation pressures interact with ethical
safeguards. On the one hand, experts described the burden of
balancing innovation against regulatory demands, noting that

small teams sometimes struggle to absorb the time and cost
required for formal ethics and security reviews. They also raised
concerns about the deployment of closed-source, proprietary
algorithms, which are often faster to market but opaque. These
were contrasted with open-source alternatives, which permit
external audit but come with greater technical support
obligations. Across both choices, questions about liability were
raised, with respondents arguing that without explicit legal
clarity, neither developers nor health care providers know with
certainty who would be held accountable if CP assessments
lead to harm.

Need for Stakeholder Involvement
Respondents from all groups expressed strong consensus that
regulation and governance structures must be co-designed with
the people intended to benefit from these technologies. Ethics
scholars argued that embedding patients’ and caregivers’ lived
experiences into standards setting is vital to ensuring that tools
address real-world needs. Clinicians highlighted the importance
of rigorously interrogating when and under what circumstances
CP outputs truly matter to patient care, rather than assuming
that technological assessments will always be relevant.
Participants across groups also called for interdisciplinary
collaboration among technologists, clinicians, ethicists, and end
users to bridge gaps in expertise, surface hidden risks, and
develop governance models that are both practical and ethically
robust.

Data Privacy and Protection

Consent and Awareness
Patients described anxiety about unwanted or unintended
disclosure of intimate behavioral and physiological data, noting
that continuous collection can feel like a privacy breach. Other
stakeholder types likewise questioned the appropriateness of
capturing real-time location or mental health indicators,
characterizing such practices as invasive and, in some cases,
“creepy.” This unease was compounded by awareness that
elements of coercion may come into play: individuals could
feel pressured to share their data so as not to jeopardize access
to health care services. Adding to these worries, stakeholders
noted that explanations of data practices are often obscure,
leaving patients unaware or uncertain about what exactly they
are consenting to, who may access their data, what inferences
could be drawn from it, and what kinds of feedback to expect.
As a result, patients may be ill-equipped to make informed
decisions about engaging with these CP tools or about what
types of feedback to receive or decline (eg, exercising a “right
not to know”).

Many participants, especially researchers, clinicians, and ethics
scholars, criticized current informed consent practices as
outdated and one-dimensional. They noted that patients typically
encounter a single form at the outset of care (broad consent)
without fully understanding the breadth of data being collected
or the myriad ways it might later be used. Several respondents
urged a shift toward dynamic consent models, in which patients
receive clear, ongoing explanations and can granularly and
dynamically opt in or out of specific data uses. They emphasized
that such processes—which treat consent as an evolving
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conversation—are better suited to the continuous, ecological
monitoring characteristic of CP approaches.

Secondary Use and Misuses
Many patients and caregivers reported being comfortable with
primary clinical uses of CP data but expressed concern about
secondary applications and potential misuses. Stakeholders
across groups noted that, without clear legal protections, patient
information could be repurposed for discriminatory profiling
or accessed by commercial actors, with existing regulations
offering little guidance on how to manage these downstream
uses. They argued that the commodification and monetization
of personal behavioral and physiological data, in the absence
of robust data protection frameworks, could erode patient and
caregiver trust in clinicians and health care systems and
discourage future participation in digital health programs.

Monitoring and Surveillance
Stakeholders also observed that when individuals feel monitored
rather than supported, they may withhold information, worry
about data misuse, and question their providers’ trustworthiness.
This concern may be particularly relevant for vulnerable
populations, such as people experiencing psychosis, who may
perceive passive monitoring as surveillance, and older adults
who may have difficulty using wearables and apps—highlighting
the need for adaptive protocols, additional safeguards, and
alternative engagement strategies that respect each patient’s
autonomy and comfort. They emphasized that passive
monitoring can shift the experience from feeling supported to
feeling observed, an effect that may be especially pronounced
among vulnerable groups; for example, people experiencing
psychosis may interpret continuous tracking as intrusive
surveillance, and members of historically exploited populations
may hold significant reservations.

Patient Impacts and Harms

Overview
Stakeholders highlighted numerous ways in which the above
concerns may translate into direct or indirect harms for patients:

Harms Due to Inaccurate or Premature Diagnoses
Stakeholders from all groups cautioned that algorithmic
assessments delivered without sufficient clinical context can
trigger a cascade of inappropriate interventions. They warned
that acting on false positives or early “flags” could expose
patients to unnecessary tests, treatments, or stigma long before
a human expert has had an opportunity to validate the finding.
They also noted the potential negative impacts when algorithmic
conclusions diverge from patients’ own perceptions and
experiences, creating conflict without clear pathways for
resolution.

Diminished Human Connection in Health Care
A recurring theme, particularly among clinicians and patients,
was the potential breakdown of the human connection in health
care. Many stakeholders noted that an overreliance on
data-driven CP tools could transform care into a more
transactional and less empathetic process. Clinicians especially
underscored the importance of maintaining therapeutic

relationships grounded in respect, empathy, and alliance,
warning that digital tools—while potentially efficient—could
diminish the “human touch” that is central to healing. Many
patients and caregivers echoed this concern, fearing that health
care interactions could become increasingly impersonal.
Scholars and clinicians also discussed the potential for digital
health tools to contribute to epistemic injustice, whereby
patients’ lived experiences may be undervalued in comparison
to data-driven assessments. Some stakeholders expressed
concern that an emphasis on objective data could lead clinicians
to discount patients’ subjective experiences—especially in
complex domains such as mental health, where self-reports
already face considerable scrutiny. They warned that such
dismissal could erode patient autonomy and contribute to a
dehumanization of care, particularly if clinicians and patients
allow algorithmic inferences to assume an increasingly
prominent role relative to human judgment in decision-making.

Responsibility Shifts and “Empowerment” Pitfalls
Another significant concern raised by clinicians involved the
shifting of responsibility from health care providers to patients.
As digital tools increasingly monitor and manage health, patients
are often expected to assume a larger role in their own care.
While some viewed this shift as empowering, many clinicians
feared it could overwhelm patients—especially those without
the skills, knowledge, or interest to interpret continuous data
feedback—potentially leading to confusion, stress, and
unintended burdens.

Ethics scholars also noted that although the rhetoric of
“empowerment” is often used to promote these tools, it can
effectively shift responsibility onto individuals—particularly
those with greater resources—while leaving vulnerable
populations with few mechanisms to address complex health
inequalities. They emphasized that this shift not only places an
undue burden on patients to manage their health independently
but also predisposes them to blame when improvements do not
occur, potentially worsening feelings of shame or anxiety.
Several ethics and policy scholars argued that this trend is
reinforced by the technology sector’s tendency to view patients
as consumers rather than individuals needing care, thereby
framing health management as an individual rather than a
collective responsibility.

Additionally, clinicians noted the risk that patients may defer
responsibility to technology—such as smartphones—under the
assumption that these tools will manage their health for them,
which can diminish active engagement in their own care. They
cautioned that when patients come to believe that their devices
will “speak” on their behalf, they may become less inclined,
and over time less able, to reflect on and articulate their own
experiences and behavioral patterns.

Access Inequities and Disproportionate Burdens to
Vulnerable Populations
Clinicians and scholars voiced further concerns about the
potential of CP tools to exacerbate inequities and
disproportionately burden vulnerable populations. Scholars
emphasized that marginalized groups—including those
experiencing poverty, homelessness, and other forms of
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marginalization—may be excluded from the benefits of these
technologies due to a lack of access or capacity. For example,
individuals without consistent access to, or familiarity with,
technology might struggle to effectively use or trust these tools,
limiting potential benefits and skewing training datasets in ways
that perpetuate harmful biases and further exacerbate inequities.

Further, caregivers and ethicists, in particular, raised significant
reservations about CP tools being leveraged or co-opted for
surveillance, especially in communities with a history of being
monitored, such as psychiatric and other vulnerable groups.
Pressured consent emerged as another concern, particularly for
individuals in lower social positions who might feel compelled
to use these tools despite discomfort or uncertainty. Finally,
stakeholders highlighted the risk of involuntary monitoring or
detention, noting that misdiagnoses or inaccurate data could
lead to wrongful decisions with severe consequences for
individuals’ rights and treatment.

Threats to Privacy and Self-Determination
Stakeholders from all groups voiced strong concerns about the
threats to privacy and autonomy posed by digital health tools.
They highlighted the potential misuse of sensitive health data
and the lack of transparency in how such information is collected
and used. Scholars emphasized the need for stronger regulatory
frameworks to ensure that patients’ privacy is protected and
that they retain control over their personal health data. They
warned that without adequate safeguards, the widespread
adoption of these technologies could lead to breaches of trust
and unauthorized access to sensitive information.

Clinicians noted that certain patient populations are likely to be
disproportionately affected by these concerns and may require
particularly robust clinical justifications, as well as enhanced
protections or alternative approaches, to ensure that CP tools
benefit their care while safeguarding their rights to
self-determination and protection against discrimination.

Epistemic Injustice and Deprioritization of Patient
Voices
Stakeholders cautioned that CP tools risk sidelining patients’
own experiences by privileging algorithmic inferences over
first-person testimony. Ethics scholars noted that even highly
accurate systems can produce outputs that contradict a patient’s
self-knowledge, potentially leading clinicians to discount lived
perceptions and destabilize trust. Caregivers emphasized that
real-time observations—such as a parent’s instinct about a
child’s well-being—must carry equal or greater weight than
sensor data to avoid silencing those closest to the patient.

Overemphasis on Self-Optimization
Experts warned that voluntary self-tracking can evolve into a
cultural expectation, similar to how smartphones have become
indispensable. What begins as clinically guided monitoring risks
morphing into relentless personal optimization, pressuring
individuals to engage in continuous self-surveillance.
Stakeholders argued that blurring the line between medical
indication and consumer-driven tracking reduces complex
human experiences to mere data points and undermines broader
notions of well-being that cannot be quantified.

Philosophical Critiques of CP

CP Is Insufficient to Capture Emotional States
Certain scholars cautioned that CP technologies cannot fully
capture the rich complexity of human emotion. They argued
that feelings are not reducible to physiological impulses or static
signals, but instead unfold in nuanced, dynamic patterns that
resist algorithmic measurement.

CP Cannot Infer Emotion via Behavior
Relatedly, some stakeholders emphasized that CP tools cannot
reliably infer emotion from behavior alone. While sensors can
record facial movements, voice acoustics, heart rate fluctuations,
and other behavioral or physiological signals, these outward
markers do not necessarily reflect internal experience and always
require human interpretation. One scholar likened this need for
interpretation to how a radiologist must analyze and
contextualize an image.

CP Algorithms Embed Human Biases
Other participants emphasized that, because CP algorithms
inevitably incorporate human biases, they cannot serve as purely
objective indicators of pathology. They noted that every
algorithm is trained on manually labeled data and thus carries
forward the cultural assumptions and biases of its creators. They
argued that reliance on precoded categories can obscure these
underlying prejudices by presenting CP outputs as seemingly
“objective.”

CP Inferences Are Not More Valuable Than Subjective
Patient Insights
Some scholars challenged the overprioritization of data over
dialogue, emphasizing that personal narratives—rooted in lived,
phenomenological experience—provide primary and
indispensable insights into illness that digital metrics cannot
replace. They contended that patient testimony must “stand on
equal footing” with any algorithmic outputs.

CP Reflects Techno-Solutionism
Scholars warned that addressing illness primarily through a
technological lens reflects a broader misconception that
technology can solve all problems. They emphasized the
importance of attending to the social, political, and cultural
dimensions of health. These stakeholders argued that an
overemphasis on what can be measured or automated risks
shaping health care interventions around the capabilities of
machines rather than the holistic needs of people.

Discussion

Corroborating Existing Recommendations
Our investigation highlights the broad and varied concerns of
diverse stakeholders—developers, clinicians, patients,
caregivers, and ethics and policy experts—regarding the
integration of CP into clinical care. Understanding and
addressing these concerns is critical for designing
implementation strategies that enhance, rather than compromise,
patient-centered and humanistic care. Many of the themes echo
longstanding critiques of data-centrism in medicine: CP
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represents the latest iteration of placing ever richer “deep data”
streams at the center of care, now amplified by powerful AI and
machine learning analytics. Accordingly, stakeholders reiterate
familiar principles from the trustworthy AI framework, including
explainability, interpretability, bias mitigation, fairness, and
transparency. The opaque, “black-box” nature of many
proprietary CP algorithms further compounds these challenges,
leaving patients and caregivers without clear evidence of how
inferences about mood, cognition, or behavior are generated.
Respondents in our study, echoing prior calls, advocate for
robust, domain-specific validation standards, enhanced
algorithmic transparency, liability frameworks for errors,
mechanisms for contesting outputs, and guidance on reliably
interpreting CP results across diverse clinical settings. These
imperatives are neither new nor contested; there is a broad
consensus on the need for trustworthy algorithms coupled with
humanistic care.

Similarly, the call for implementation frameworks that protect
clinician judgment, patient agency, and the therapeutic alliance
is well established. Stakeholders cautioned that uncritical,
algorithm-driven monitoring risks displacing empathic dialogue
by prioritizing decontextualized or biased metrics over patients’
own narratives, shifting the therapeutic focus from shared
understanding to automated inference. These concerns are most
pronounced for CP systems that directly infer diagnosis
(classification) or prognosis (prediction), but may be less
significant when CP is used to surface raw patterns—such as
sleep or activity metrics—for human-guided interpretation. For
example, rather than allowing an algorithm to label sleep
patterns as pathological, clinicians could use a patient’s baseline
sleep data—compared with population benchmarks—to ask,
“What’s keeping you up at night?” and collaboratively determine
what constitutes normal sleep for that individual in the context
of work, family, or lifestyle factors. D’Alfonso and colleagues
[9] describe this distinction as “manual” versus “AI-driven” use
of CP, emphasizing the degree of human involvement in
interpreting data. At the time of writing, most CP tools are not
yet robust enough to rely solely on AI-driven inferences and
therefore require substantial human interpretation to be clinically
useful. However, as we argue elsewhere [52], this may not
always remain the case; following the trajectory of AI in other
domains, CP algorithms are likely to evolve to provide valid,
accurate, patient-specific, and trustworthy inferences.
Establishing humanistic approaches well in advance is a widely
recognized and consensus goal.

Novel Insights: The Importance of Context and
Subjectivity
Our respondents highlighted 2 fundamental considerations for
effectively and humanely integrating CP tools into care that
have not been fully addressed elsewhere: the importance of
context and subjectivity in determining the clinical significance
of CP outputs. Stakeholders across all groups emphasized that
observable behaviors—such as steps, voice tone, and facial
micro-movements—are clinically actionable only when
clinicians understand what those behaviors signify for the
individual producing them and how the surrounding context
shapes that meaning.

This caution echoes the “Theory of Constructed Emotion”
proposed by Barrett et al [53] and supported by like-minded
scholars [54-57], who challenge the classical view that emotions
are biologically hard-wired states expressed through universal
behavioral markers. Instead, the brain constructs each feeling
from past experiences, cultural learning, and moment-to-moment
interpretation; the same smile, for example, can signify joy,
embarrassment, or compliance depending on context [28,58].
When CP systems infer affect solely from facial features, vocal
prosody, heart rate variability, or other external cues, they risk
reducing this complexity to generic labels—an error that
disproportionately misinterprets individuals across different
cultures, age groups, or clinical presentations [59].

To counter such reductionism, future CP strategies must
integrate subjective meaning and environmental context
alongside sensor data. Technically, this involves pairing passive
streams with structured self-report or ecological annotations
that capture the patient’s interpretation of events and the
situational factors influencing them. Operationally, it requires
structured conversations—from the earliest visits through
follow-up—that identify which symptoms most constrain a
person’s quality of life and how those symptoms might be
detected digitally. The “Digital Measures That Matter to
Patients” framework proposed by Manta and colleagues [60]
provides concrete guidance, linking meaningful aspects of health
to sensor-derived concepts of interest, outcomes, and end points
within a patient-centered hierarchy.

In practice, applying this framework could mean, for example,
that a patient who values uninterrupted sleep over daytime mood
stability prioritizes actigraphy-based sleep metrics, whereas
another concerned about social withdrawal might ask the system
to flag sustained reductions in communication patterns. By
integrating patient narratives and contextual details into metric
selection and interpretation, clinicians can transform CP from
a one-size-fits-all detector into a context-aware, individually
tailored decision-support tool—remaining faithful to the
subjective richness that stakeholders emphasize must never be
lost.

A Prototype for Humanistic Care With CP

Personalized Road Maps for CP Integration
To address these challenges, we introduce the concept of
personalized road maps [61] for integrating CP into clinical
care—a structured, co-designed plan that embeds humanistic
values at every stage of digital phenotyping. Rather than treating
data feedback as a series of discrete disclosures, personalized
road maps are collaboratively developed by patients, caregivers,
and clinician-researchers at the point of consent. Together, they
specify the following:

• Which metrics (eg, activity patterns, speech markers, sleep
variability) will be monitored and shared

• When and how these data will be returned—whether in real
time, during clinic visits, through periodic summaries, or
some strategic (nonarbitrary) mix of approaches

• Thresholds for action, delineating what combinations of
signals should trigger outreach, referral, or adjustment of
treatment
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• Conflict resolution procedures for managing epistemic
conflicts when CP outputs diverge from a patient’s
self-report or a clinician’s judgment.

This iterative framework balances patient agency with clinical
and ethical guardrails, inviting patients to contribute lived
knowledge (eg, recognizing that reduced SMS text messaging
often precedes mood dips), while researchers share their clinical
expertise. Together, both parties anticipate and develop shared
understandings of how their perspectives may be enriched by
predictive insights from CP data trends and inferences. This
approach reflects a view, articulated by others [49], that
technology and humane care are not mutually exclusive, but
can, in fact, be symbiotic. The personalized road map is designed
to foster that symbiosis, serving as a living decision-support
tool that aligns computational power with at least three
operationalized, person-centered goals of care, including those
listed below.

Empowerment and Shared Decision-Making
By inviting patients to coselect which CP signals matter most
and how they wish to receive feedback, personalized road maps
transform passive monitoring into an active partnership. This
builds on Schmidt and D’Alfonso’s [47] finding that clinicians
and clients value systems where patients can “switch off”
sensors, control data sharing, and iteratively refine monitoring
parameters. Patients can collaboratively choreograph the timing,
dose, and content of feedback to align with their treatment goals.
Embedding these choices upstream helps prevent downstream
surprises or distress when digital inferences arise.

Trust and Therapeutic Alliance
Clear, cocrafted expectations—about what data will be returned,
when, and under what conditions—help mitigate nocebo effects
and overreliance on opaque risk scores. As Nghiem et al [46]
observed, passive patient-generated health data are most useful
when presented at clinically meaningful moments, rather than
overwhelming clinicians in real time. Personalized road maps
can specify this timing, ensuring that data review occurs within
empathetic, dialogic encounters rather than disrupting them.

Ethical Transparency and Anticipation of Conflict
Documenting both the inclusion and exclusion of specific CP
metrics is inspired by the “open notes” movement, providing
patients with insight into the analytic process. This approach
preserves their right to understand which factors shape their
treatment pathways, as well as their right “not to know” certain
inferences that might be counterproductive to clinical progress.
Road maps also embed anticipatory strategies for epistemic
conflicts. For example, if a wearable flags elevated stress while
a patient reports feeling calm, the road map can offer
coidentified strategies to guide the clinician and patient through
a respectful dialogue about potential device errors, contextual
factors, or unrecognized symptoms, rather than defaulting to
algorithmic authority or privileging patient report.

Innovating Consent for CP Approaches
As CP technologies transition from clinical research into routine
care, these road maps will support clinical teams in their
fiduciary responsibility to educate patients about anticipated

benefits and risks, while transparently conveying areas of
uncertainty. Enhancing existing consent procedures should
begin with identifying the knowledge needs of patients and
caregivers to enable truly informed consent. In a recent
publication, we reported the results of an empirical, qualitative
analysis [62] exploring the perspectives of adolescent patients
and their caregivers participating in clinical laboratory research
involving extensive CP data collection. Our findings
demonstrated that patients and caregivers have information
needs spanning 7 key themes: (1) clinical utility and value; (2)
evidence, explainability, evaluation, and contestation; (3)
accuracy and trustworthiness; (4) data security, privacy, and
potential misuse; (5) patient consent, control, and autonomy;
(6) the physician-patient relationship; and (7) patient safety,
well-being, and dignity. A separate analysis (C Deeney, BA et
al, unpublished data, August 2024) found that most patients and
caregivers consider CP data highly sensitive and are reluctant
to share these data beyond their clinical teams. While many
participants expressed trust in existing data protections to
safeguard CP data, they often misunderstood or overestimated
the extent to which protections such as the Health Insurance
Portability and Accountability Act (HIPAA) apply. Based on
these findings, we proposed 5 key strategies: (1) educating
patients on the limitations of existing data protections; (2)
conducting targeted research, including forensic analyses, into
secondary data exchanges to identify privacy breaches or
reidentification risks; (3) enacting regulations that mandate
greater transparency in health data transactions; (4)
implementing computational mechanisms, such as distributed
ledger technologies, to enhance data traceability and auditability;
and (5) adopting dynamic consent models that allow patients
to continuously manage and update their consent preferences.

Other scholars have similarly argued that static, onetime
signatures are inadequate for the continuous, highly contextual
data streams generated by CP tools. A systematic review of
ethical considerations for passive data sensing [63] proposed
interactive informed consent interfaces that allow participants
to add social annotations, “talkback” questions, and multimodal
visual aids—features shown to enhance comprehension and
engagement [64,65]. Others have called for context-sensitive
consent models [66,67], allowing patients to recalibrate
permissions as circumstances change and enabling built-in data
expiration options, so individuals can set automatic sunset dates
[68]. These consent innovations should be embedded within
the personalized road map architecture to ensure that consent
remains an evolving, rather than static, agreement.

Operationalizing Humanistic Use of CP
Most would agree that maintaining a sense of humanity in care
is critical—and in fact, we already have a reasonably clear vision
of what humanistic practice entails, even if current systems fall
short. Humanistic care is compassionate, respectful, and
empathetic. It is also collaborative, culturally sensitive, and
empowering. The formative research presented here corroborates
a substantial body of prior work [69-71] demonstrating how
diverse stakeholders conceptualize and idealize humanistic care.
In other words, further studies to delineate what constitutes
humanistic practice and to demonstrate its benefits for patients,
clinicians, and communities are no longer the priority; that
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foundational work has already been done. What is now required
is rigorous, context-specific evidence identifying which CP
integration strategies most effectively embody these established
humanistic care ideals—that is, which organizational policies,
device design features, relational practices, and value-based
attitudes to incorporate, and which to eschew. We still lack
evidence-based guidelines for integrating CP, and the only way
to develop them is to investigate a wide spectrum of
implementation contexts to determine which combinations of
features produce desired outcomes, for which patients, and under
what circumstances. Our analysis highlights several feature
domains that require systematic evaluation:

• Data handling: collection methods, governance structures,
and privacy safeguards

• Feedback logistics: cadence, routing, and escalation
pathways

• Patient support: education, engagement, and
shared-decision tools

• Analytics: modeling choices, interpretive aids, and
decision-support mechanisms

• usability, accessibility, and visualization elements
• Workflow integration: infrastructure requirements and task

allocation
• Clinician readiness: training, supervision, and capacity

building

Each domain contains multiple variables whose effects may
differ by setting. Treating these variables as elements of a
“constellation” and iteratively testing how their configurations
influence clinical and humanistic outcomes will allow us to
identify the scenarios in which specific approaches add
value—and those in which they do not. Such empirical
investigation may reveal that CP approaches are not suitable
for every patient or clinical scenario.

Concluding Reflections
Integrating CP technologies into everyday clinical workflows
surfaces specific tensions that can undermine even the most
deeply held humanistic ideals. Numerous forces compete with

our ability—or even our desire—to deliver humanistic care. In
the case of CP, one of the most pervasive is the shared
conviction—among clinicians, patients, and caregivers
alike—that data speak more objectively than lived experience.
As our stakeholders cautioned, centering illness interpretations
on digital signals risks reframing patients’ stories through the
lens of machine-generated feedback. Anthropologists describe
this phenomenon as an “idiom”: a culturally patterned mode of
expression—verbal, behavioral, or somatic—through which
distress or well-being is communicated in ways that reflect
shared meaning based on local beliefs and values. Classic idioms
of distress, such as “heavy heart” [72,73], “ataque de nervios”
[74], or notions of hot-cold imbalance [75], function less as
discrete biomedical signs and more as symbolic languages
linking individual suffering to broader cultural meanings, social
relationships, and moral concerns. If data become the dominant
idiom through which we express or even conceptualize illness,
we may lose the ability to recognize, convey, and intervene in
the complex multitude of factors influencing health and illness.

These idiomatic shifts pose far graver threats than concerns
about false alarms, opaque metrics, or data privacy—issues that,
while critically important, are largely tractable and already
receiving extensive scholarly and technical attention. By
contrast, the greater danger lies in narrowing our collective
capacity to perceive human realities by privileging quantifiable
signals over the nuanced psychosocial factors that shape how
illness is understood and experienced. From this perspective,
dehumanized care represents not merely a violation of respect
or rights, but a siphoning of human insight, potentially eroding
clinicians’ curiosity and compassion as well as patients’ ability
to articulate their own experiences.

Ironically, this outcome runs counter to CP’s original promise:
to provide objective, reliable insights into complex disease states
and, in doing so, bring us closer to the ground truths of human
suffering. Data alone cannot constitute those truths. The critical
question—one that our study helps illuminate—is how to
integrate these deep data into care in ways that strengthen, rather
than undermine, the humanistic foundations of clinical practice.
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Abstract

Background: The growing global burden of mental health disorders has intensified the search for scalable, accessible, and
cost-effective interventions. Conversational agents in the form of digital humans have emerged as promising tools to deliver
mental health support across diverse populations and settings.

Objective: This scoping review aimed to analyze the role of digital humans in depression management, identifying their specific
applications in both diagnostic processes and therapeutic interventions. Additionally, it aimed to evaluate the design choices
implemented in digital human systems, including their appearance, interaction modalities, back-end intelligence systems, and
the various roles they assume.

Methods: Following the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews) guidelines, we systematically searched peer-reviewed literature across major databases, including ACM Digital
Library, IEEE Xplore, Web of Science, and PubMed, to capture both psychological and technological perspectives. The search
query included a wide variety of synonyms for digital humans and depression: (“avatar” OR “virtual agent” OR “embodied
conversational agent” OR “relational agent” OR “digital human” OR “virtual human” OR “virtual character”) AND (“Major
Depressive Disorder” OR “Depression”). Studies were included if they described the development, implementation, or evaluation
of digital humans designed to support mental health outcomes. Data were charted on agent design, therapeutic approach, target
population, delivery context, and reported effectiveness.

Results: In total, 20 studies (2010‐2024) were included. Depression assessment studies comprised 35% (n=7), interventions
55% (n=11), and combined approaches 10% (n=2). Assessment protocols included the questionnaires Patient Health Questionnaire-9
and Very Short Visual Analog Scale of the Center for Epidemiologic Studies Depression Scale - Visual Analog Scale - Very
Short version, semistructured interviews based on Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition criteria,
and interactive tasks designed to elicit emotional responses. Intervention approaches used cognitive behavioral therapy,
psychoeducation, compassion-focused therapy, and avatar therapy. Digital humans assumed 5 distinct roles: interviewer (n=6),
facilitator (n=3), counselor (n=3), educator (n=3), and actor (n=5). Interviewers primarily appeared in assessment studies, presenting
structured questions. Counselors engaged in therapeutic dialogues, while educators delivered psychoeducational content. Facilitators
assisted participants in achieving system goals. Actors portrayed specific emotions or dysfunctional beliefs to facilitate therapeutic
processes. Studies highlighted digital humans’ utility in enhancing diagnostic processes and therapeutic interventions, noting the
potential for transformation through physiological data integration.

Conclusions: This study demonstrates that digital humans represent a transformative advancement in depression management,
offering innovative applications across both assessment and intervention phases. The evidence reveals digital humans’effectiveness
in replicating traditional therapeutic roles while providing unique advantages, including 24/7 accessibility, reduced stigma,
consistent care delivery, and personalized support. Digital humans can successfully function to establish therapeutic alliances
and elicit meaningful engagement comparable with human providers. Findings underscore the need for continued research to
fully realize digital humans’ potential in addressing depression-specific needs, advocating for expansion into diverse therapeutic
scenarios, and exploration of unexplored digital human applications.

(JMIR Ment Health 2026;13:e79954)   doi:10.2196/79954
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Introduction

Depression is a prevalent mental health disorder affecting
millions of individuals worldwide, with the World Health
Organization identifying it as a leading cause of disability
globally [1]. Characterized by persistent sadness, lack of interest
in daily activities, and a multitude of physical and psychological
symptoms, depression can severely impact an individual’s
quality of life [2]. Psychotherapy’s effectiveness in treating
depression across diverse populations and settings is widely
recognized [3,4]. It has been demonstrated to be as effective as
antidepressant medication for individuals with mild to moderate
depression and is often the preferred initial treatment option for
patients [5,6]. Furthermore, psychotherapy may surpass
pharmacological treatment of depression in terms of long-term
effectiveness [7].

In recent years, technology has been integrated into mental
health therapy, allowing for novel ways of therapy as well as
reaching people who otherwise would not have access to therapy
[8]. One of those recent technology advancements is embodied
conversational agents, often in the form of virtual human
characters—in this paper referred to as digital humans
[9]—which have shown potential for health assessments and
interventions [10].

Hence, the emergence of virtual characters as a supportive tool
for depression highlights a significant trend, which is propelled
by advancements in artificial intelligence and computer graphics
[11]. These digital characters provide increasingly lifelike,
responsive, and immersive interactions, capable of perceiving
and reacting to the emotional states of users [9]. They offer
customized support and interventions, paralleling the capabilities
of human therapists to a notable extent [12]. This technological
progression enables the delivery of online therapy exercises,
mindfulness techniques, and emotional support accessible for
a wide range of people. Individuals can engage with these
therapeutic resources from their own homes, effectively
overcoming obstacles such as societal stigma, geographic
barriers, and the prohibitive costs often associated with
traditional therapeutic services [13,14]. Moreover, the
incorporation of machine learning algorithms allows these
virtual agents to evolve through user interaction, enhancing
their supportive capabilities over time and furnishing a
personalized therapeutic experience [15]. As these technological
innovations advance, virtual characters are poised to become a
fundamental component of mental health care. Based on current
literature, while there have been reviews and meta-analyses
examining the use of digital humans and digital interventions
in health contexts, a critical gap exists in understanding how
digital humans have been specifically used to support depression
and what detailed design choices have been made to adapt them
for this purpose. For instance, Ma et al [11] conducted a
meta-analysis of virtual human interventions across various
health conditions, providing valuable insights into intervention
outcomes, but did not focus specifically on digital humans in
depression contexts nor examine the design characteristics that

enable therapeutic interactions. Chattopadhyay et al [12]
explored the application of virtual humans in health care systems
broadly, emphasizing implementation contexts and user
perceptions, but did not analyze the technical and aesthetic
design decisions—such as appearance choices, interaction
modalities, or behavioral capabilities—that shape these systems.
Moshe et al [14] discussed the effectiveness of digital
interventions for depression but focused primarily on app-based
and online platforms, lacking in-depth exploration of embodied
conversational agents and their unique design considerations.
Thus, a comprehensive analysis of digital humans’ roles in
depression management, revealing their exact value, is needed.
To fulfill the goal of unpacking the benefits of using digital
humans to support depression, we investigate two research
questions (RQs):

• First, how are digital humans used in the assessment and
intervention of depression?

• Second, what design considerations were made to adapt
digital humans for depression assessment and intervention?

This study presents 2 primary contributions. First, it provides
a detailed overview of the current state of research regarding
the use of digital humans in supporting individuals with
depression. This encompasses a thorough analysis of the various
types of support services available and the specific design
choices regarding the implementation of digital humans. Second,
it identifies and proposes several areas for future research within
this domain that merit further investigation.

Methods

Overview
We conducted the scoping review in February 2025. Scoping
reviews aim to facilitate the formulation of pertinent RQs by
rapidly identifying and categorizing existing evidence within a
given field [16]. Our methodology was anchored in the
guidelines set forth by Munn et al [17], complemented by the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) checklist’s extension, specifically the
PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews)
framework [18], which is designed for scoping reviews.

Definitions

Digital Human
In this review, the definition of digital human is equivalent to
the definition of virtual human. As described by Traum [19], a
virtual human is an “artificial agent that includes both a visual
body with a humanlike appearance and range of observable
behaviors, and a cognitive component that can make decisions
and control the behaviors to engage in human-like activities.”
Although this definition is comprehensive, there are still some
ambiguities, such as the judgment of humanlike appearance and
humanlike activities. To provide a clearer set of criteria to assist
us in filtering articles, we have defined a digital human as an

JMIR Ment Health 2026 | vol. 13 | e79954 | p.21https://mental.jmir.org/2026/1/e79954
(page number not for citation purposes)

Cao et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


agent with 3 criteria inspired by the 10 traits suggested by
Burden and Savin-Baden [9]. A digital human (1) visually
possesses realistic appearance characteristics of a human,
including facial features and body proportions; (2) is capable
of performing nonverbal behaviors, including body movements
and facial expressions; and (3) must engage in bidirectional
communication, understanding, and responding to verbal and
nonverbal cues from users.

If the virtual collocutor described in the reviewed article meets
all of the criteria, then we consider it to be a digital human.

Support for Depression
Support for depression encompasses a holistic approach that
integrates both direct and indirect methods to aid individuals
in managing and overcoming the condition. This comprehensive
support system is essential for addressing the multifaceted nature
of depression, which affects individuals emotionally, physically,
and socially [3]. Following the framework established by
Cuijpers [20], we distinguish between direct and indirect support
based on their primary target. Indirect support focuses on
problems related to depression—such as social isolation,
lifestyle factors, or caregiver burden—where interventions
address associated factors rather than depression as the primary
clinical target. In contrast, direct support explicitly targets
depression assessment (eg, administering Patient Health
Questionnaire-9 [PHQ-9], conducting diagnostic interviews
based on Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition [DSM-5] criteria) or depression-specific therapeutic
interventions (eg, cognitive behavioral therapy [CBT] for

negative thought patterns and compassion-focused therapy
[CFT] for self-criticism). In this paper, we narrow the scope to
direct support provided to individuals with depression, as this
aligns with our RQs that specifically examine how digital
humans function within depression assessment and intervention
protocols. This means that the primary contribution of selected
papers is to provide assistance to individuals undergoing
assessment for depression and receiving treatment for it.

Information Sources and Search Strategy
Given the interdisciplinary nature of the topic, the search was
carried out across four distinct digital libraries, spanning both
psychological and technological fields: ACM Digital Library,
IEEE Xplore, Web of Science, and PubMed. Based on the RQs
and definition of digital human, we constructed the search query
“(“avatar” OR “virtual agent” OR “embodied conversational
agent” OR “relational agent” OR “digital human” OR “virtual
human” OR “virtual character”) AND (“Major Depressive
Disorder” OR “Depression”).” We did not include
context-related terms in the search query (such as assessment,
screening, and intervention) because we aim to find as many
records as possible of digital humans supporting depression.
Later, we will filter out the articles that meet the requirements
of this paper using exclusion criteria.

Eligibility Criteria
Based on our definition of digital human and RQs, we created
some inclusion and exclusion criteria (Textbox 1). The exclusion
criteria were used to remove papers from consideration.

Textbox 1. Inclusion and exclusion criteria.

Inclusion criteria

• Full text available.

• Paper must be published in English.

• Paper provides details of digital human.

• At least one empirical study has been conducted on depression.

• The purpose of the study is to support depression assessment or intervention.

• The study included interaction between participants and digital humans.

Exclusion criteria

The measured outcome is not related to depression or major depressive disorder.

• The contribution of work does not support depression assessment or intervention.

• No digital human described in the paper.

• No interaction between participant and digital human.

Search Result and Study Selection
The search led to the identification of 1031 publications. After
excluding duplicate records, we amassed a total of 909 papers.
The assessment process for these papers was conducted in 2
distinct phases. Initially, a preliminary assessment based on
titles and abstracts was carried out, with the first 50 papers being
collaboratively reviewed by the first, second, and third authors
(JC, WG, and RW). Following a consensus on the inclusion
and exclusion decisions regarding these 50 papers, the remaining

papers were evenly distributed among the same 3 authors for
review. This first phase resulted in the identification of 52
pertinent papers. Subsequently, 3 additional publications were
manually sourced, culminating in a total of 55 new references.
These references were then apportioned among 4 authors (JC,
WG, RW, and CL) for an in-depth assessment of the full texts,
guided by the predefined inclusion and exclusion criteria. This
process led to the selection of 20 papers [21-40] for subsequent
data extraction.
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Data Charting Process and Data Items
Data extraction was carried out by the first and second authors
(JC and WG), ensuring a thorough and collaborative approach
to gathering information. This process involved detailing the
characteristics of each study. To facilitate coordination and
accuracy, the extracted data were compiled into a shared Google
Sheet. To further enhance the reliability of the data collection
process, the first author (JC) conducted a comprehensive review
of all data extractions, ensuring consistency and accuracy across

the dataset. Specifically, the following data items were extracted
from selected papers:

• General characteristics: title, authors, year of publication,
journal or proceedings, and study aims (Table 1).

• Study design and findings: setting, sample size, protocol,
role of digital human, and findings (Table 2).

• Digital human design: appearance, display device, system
type, and input and output modality (Table 2).
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Table . Summary of selected studies.

Aim of studyServiceParticipantsExperiment settingsJournal or proceedingsStudy

Investigated digital hu-
man administered

Assessmentn=55Laboratory19th ACMa Internation-
al Conference on Intel-
ligent Virtual Agents

Jaiswal et al [21]

questionnaires for de-
pression and anxiety

Evaluated the effective-
ness of digital human-

Assessmentn=56Laboratory21st ACM Internation-
al Conference on Intel-
ligent Virtual Agents

Egede et al [22]

mediated tasks in de-
pression assessment

Explored the use of
personal monitoring

Assessment and inter-
vention

n=4FieldHCIb KOREA 2015Wolters et al [23]

system with digital hu-
man integrated

Investigated the feasi-

bility of CFTd with

digital human in VRe

Interventionn=23Laboratory2021 ACM SIGCHIc

Symposium on Engi-
neering Interactive
Computing Systems

Baghaei et al [24]

Evaluated the effective-

ness of LiCBTf con-
ducted by virtual coach

Interventionn=9Field18th International Con-
ference on Intelligent
Virtual Agents

Luerssen and Hawke
[25]

Explored the possibili-
ty of using digital hu-

Assessmentn=27LaboratoryJournal of Eye Move-
ment Research

Takemoto et al [26]

man communication
and eye tracking to de-
tect depression

Evaluated the usability
and acceptability of a

Interventionn=60LaboratoryExpert SystemsBresó et al [27]

digital human that
could identify and pro-
vide an early interven-
tion for depression

Explored the possibili-
ty of using digital hu-

Assessmentn=27LaboratoryFrontiers in Digital
Health

Takemoto et al [28]

man communication
and facial expression
to detect depression

Explored the presence
of indicators of psycho-

Assessmentn=43Laboratory14th annual SIGdialg

Meeting on Discourse
and Dialog

DeVault et al [29]

logical distress in semi-
structured digital hu-
man interview

Explored the effect of
visual similarity of

Interventionn=22LaboratoryInternational Confer-
ence on Human-Com-
puter Interaction 2024

Ashrafi et al [30]

digital human in psy-
chotherapy

Evaluated the accuracy
of using digital human

Assessmentn=168LaboratoryIEEEh Transactions on
Affective Computing

Wu et al [31]

for automatic depres-
sion-level stratification
on mobile devices

Evaluated the effective-
ness of a computer-as-

Interventionn=54ClinicFrontiers in PsychiatryKocur et al [32]

sisted, avatar-based
therapy in reducing
dysfunctional beliefs in
depressive inpatients
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Aim of studyServiceParticipantsExperiment settingsJournal or proceedingsStudy

Explored the use of
personal monitoring
system with digital hu-
man integrated

Assessment and inter-
vention

n=28FieldTelemedicine and
Telecare

Burton et al [33]

Investigated the use of
digital human to re-
view material after
medical visit

Interventionn=20Field16th International Con-
ference on Intelligent
Virtual Agents

Shamekhi et al [34]

Evaluated the usability
and acceptability of
CFT with digital hu-
man in VR

Interventionn=36LaboratoryJMIRi Mental HealthHalim et al [35]

Explored the use of
digital human explain
self-care regimen to
patients with depres-
sive symptoms

Interventionn=131ClinicInteracting with Com-
puters

Bickmore et al [36]

Investigated the effica-
cy of virtual therapist
for depression counsel-
ing

Interventionn=10Laboratory2016 ACM CHIj work-
shop on Computing
and Mental Health

Ring et al [37]

Evaluated the effective-
ness of using digital
humans for stress man-
agement

Interventionn=154Field2017 International
Conference on Persua-
sive Technology

Shamekhi et al [38]

Evaluated the perfor-
mance and acceptabili-
ty of using digital hu-
man as a diagnostic
tool for depression
through interview

Assessmentn=179ClinicScientific ReportsPhilip et al [39]

Investigated the effects
of a VR intervention on
self-criticism and self-
compassion, including
the use of a digital hu-
man

Interventionn=68LaboratoryBehaviour Research
and Therapy

Hidding et al [40]

aACM: Association for Computing Machinery.
bHCI: Human-Computer Interaction.
cSIGCHI: Special Interest Group on Computer-Human Interaction.
dCFT: compassion-focused therapy.
eVR: virtual reality.
fLiCBT: low-intensity cognitive behavioral therapy.
gSIGdial: Special Interest Group on Discourse and Dialogue.
hIEEE: Institute of Electrical and Electronics Engineers.
iJMIR: Journal of Medical Internet Research.
jCHI: Conference on Human Factors in Computing Systems.
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Table . Details of digital human in selected studies.

Back-end intelli-
gence

Output modalityInput modalityAppearanceRole of digital hu-
man

ProtocolStudy

Rule-basedText, speech, behav-
ior

SpeechFull bodyInterviewerInterviewJaiswal et al [21]

ScriptedText, speech, behav-
ior

SpeechFull bodyFacilitatorComputer-based in-
teractive task

Egede et al [22]

ScriptedSpeech, behaviorText and speechUpper bodyFacilitatorPHQ-9a, CBTbWolters et al [23]

ScriptedSpeech, behaviorSpeechFull bodyActorCFTcBaghaei et al [24]

Rule-basedText, speech, behav-
ior

Text and speechUpper bodyCounselorLiCBTdLuerssen and
Hawke [25]

ScriptedSpeech, behaviorSpeechUpper bodyInterviewerInterviewTakemoto et al [26]

Rule-basedSpeech, behaviorSpeechHead-onlyCounselorCBTBresó et al [27]

ScriptedSpeech, behaviorSpeechUpper bodyInterviewerInterviewTakemoto et al [28]

Wizard of OzSpeech, behaviorSpeechFull bodyInterviewerInterviewDeVault et al [29]

Wizard of OzSpeech, behaviorSpeechHead-onlyActorAvatar TherapyKocur et al [32]

ScriptedSpeech, behaviorText and speechUpper bodyFacilitatorPHQ-9, CBTBurton et al [33]

ScriptedText, speech, behav-
ior

TouchUpper bodyEducatorPsychoeducationShamekhi et al [34]

Recorded playbackSpeech, behaviorSpeechFull bodyActorCFTHalim et al [35]

ScriptedText, speech, behav-
ior

TouchFull bodyEducatorPsychoeducationHalim et al [36]

Rule-basedText, speech, behav-
ior

Text, speech, and
video

Upper bodyCounselorCBTRing et al [37]

ScriptedText, speech, behav-
ior

TouchUpper bodyEducatorPsychoeducationShamekhi et al [38]

ScriptedSpeech, behaviorSpeechUpper bodyInterviewerInterviewPhilip et al [39]

ScriptedSpeech, behaviorSpeechUpper bodyActorAvatar TherapyAshrafi et al [30]

Wizard of OzSpeech, behaviorSpeechFull bodyActorCBTHidding et al [40]

ScriptedSpeech, behaviorSpeechUpper bodyInterviewerInterviewWu et al [31]

aPHQ-9: Patient Health Questionnaire-9.
bCBT: cognitive behavioral therapy.
cCFT: compassion-focused therapy.
dLiCBT: low-intensity cognitive behavioral therapy.

Results

Summary of Selected Literature
We completed the literature search in February 2025, and after
the assessment stage, a total of 20 articles [21-40] were selected

in this review, as detailed in Table 1. The detailed inclusion and
exclusion criteria for studies at each phase of our review are
visually represented in the PRISMA flow diagram (Figure 1).
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Figure 1. Literature screening and selection diagram following PRISMA guidelines. PRISMA: Preferred Reporting Items for Systematic Reviews and
Meta-Analyses.

The selected papers were published between 2010 and 2024,
with those from the past 4 years accounting for 45% of the total
(n=9) [22,24,26,28,30-32,35,40]. Of these, 10 papers (50%)
[26-28,31-33,35,36,39,40] were presented in peer-reviewed
journals, while the remaining articles were published in
conference proceedings (n=10, 50%) [21-25,29,30,34,37,38].

More than half of the studies were conducted in research
laboratory settings (n=12, 60%) [21,22,24,26-31,35,37,40], 5
experiments (25%) [23,25,33,34,38] took place in the
participants’ everyday environments, and 3 (15%) [32,36,39]
were conducted in clinical settings. Regarding participant
numbers, 11 studies (55%) [23-26,28-30,33-35,37] involved
fewer than 50 participants, 5 studies (25%) [21,22,27,32,40]
had between 50 and 100 participants, and 4 studies (20%)
[31,36,38,39] included more than 100 participants. Of these 4
studies with over 100 participants, 2 [36,39] were conducted in
clinical environments, 1 [38] took place in an everyday
environment, and 1 [31] in a laboratory setting.

In all the studies, those aimed at assessing depression accounted
for 35% (n=7) [21,22,26,28,29,31,39], while studies focused
on interventions constituted 55% (n=11)
[24,25,27,30,32,34-38,40]. The remaining 2 studies [23,33],
accounting for 10%, included both assessment and intervention.

Summary of Support Services With Digital Human
We analyzed the selected studies primarily focusing on 3 factors:
the protocols used, the roles played by digital humans within
the service, and the experimental findings. Regarding protocols,
commonly used assessment tools include questionnaires and
interviews, as well as specially designed computer-based
interactive tasks. Additionally, therapeutic approaches, such as
psychoeducation, CBT [41], and CFT [42], have also been used.

The roles of digital humans were primarily as interviewers,
facilitators, and educators, actively interacting with participants.
Notably, in the study by Baghaei et al [24], the digital human
was designed as an actor, requiring proactive interaction from
the participants. The findings from these experiments focused
on 2 main areas—the usability and acceptability of digital
humans in health care applications, and the potential for
integrating digital humans into various protocols.

Applied Protocol

Assessment
The applied protocol in assessment can be mainly divided into
3 categories—questionnaire, interview, and computer-based
interactive task.

The first category is questionnaires, accounting for 3 of the
studies [21,23,33]. In this category, the digital human will ask
users the questionnaire questions one by one and collect their
responses. Only answers that correspond to existing options
will be collected; otherwise, the digital human will continue
asking the user until obtaining a usable answer. The
questionnaires that were used include PHQ-9 [43] and Center
for Epidemiologic Studies Depression Scale - Visual Analog
Scale - Very Short version (CES-D-VAS-VS) [44]. PHQ-9 is
a brief self-report tool that consists of 9 items, each of which
is scored on a scale from 0 (not at all) to 3 (nearly every day),
which are directly derived from the diagnostic criteria for major
depressive disorder in the DSM. The CES-D-VAS-VS is an
adaptation of the traditional Center for Epidemiologic Studies
- Depression Scale, which is a 20-item questionnaire used to
measure depressive symptoms in the general population. The
CES-D-VAS-VS incorporates a visual analog scale, enhancing
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its sensitivity by allowing patients to mark their symptom
severity along a continuum.

The second category is assessments through interviews,
accounting for 5 of the studies [26,28,29,31,39]. As an essential
tool in depression assessment, interviews are commonly used
in clinical settings where a nuanced understanding of the
patient’s condition is crucial [45]. In the 5 studies that used
interviews for depression assessment, 2 [26,28] focused on
interviewing about negative topics, such as war and loneliness.
These topics were chosen because they significantly impact
vocal, visual, and verbal features, which are critical in detecting
depression. The study by DeVault et al [29] based its interview
content on observations from face-to-face interviews conducted
in a clinical setting. This approach aimed to mimic real-life
interactions and assess how patients express their symptoms
naturally. Wu et al [31], through collaboration with clinicians,
designed 93 questions about depression, anxiety, hypomania,
and family relationships. This series of questions was
specifically designed to vary depending on positive, negative,
and neutral emotions. The study by Philip et al [39] structured
its interview around the DSM-5 [46] criteria for major depressive
disorder. This method ensured that the interviews were
comprehensive and aligned with established diagnostic
standards, facilitating a more systematic approach to identifying
depressive symptoms based on the latest psychiatric guidelines.

A computer-based interactive task was only used in 1 study
[22]. In this study, researchers and mental health experts
collaboratively designed 4 different types of tasks—mimicking,
dyadic interaction, digital treatment, and psychometric. The
design of these tasks aimed to be sufficiently engaging to prompt
use without the need for physician guidance, executable on
mobile devices, and effective at eliciting behavioral traits
relevant to digitally assess mental health.

Intervention
There are a total of 13 (65%) studies focusing on the intervention
phase. The therapeutic methods involved include CBT
[23,25,27,33,37,40,47], psychoeducation [34,36,38], CFT
[24,35], and avatar therapy [30,32].

CBT [48], as one of the most common therapy approaches in
studies, aimed at teaching individuals how to recognize negative
patterns of thought, evaluate their validity, and replace them
with healthier ways of thinking. Among all the studies that
applied CBT, they mainly focused on cognitive restructuring
[49] and behavioral activation techniques [50]. In cognitive
restructuring, participants need to recognize negative thoughts
related to a recent event and are then encouraged to contemplate
a more positive interpretation, and behavioral activation is a
CBT technique that motivates participants to undertake avoided
activities and engage in tasks that bring pleasure and
accomplishment. Luerssen and Hawke [25] applied low-intensity
CBT [51] in their study. Compared with traditional CBT,
low-intensity CBT involves simpler interventions that can be
delivered by practitioners who are not necessarily clinical
psychologists and is more standardized, using general strategies
that apply broadly to everyone with similar symptoms, while
CBT is highly personalized and involves developing a specific

therapeutic strategy for each patient’s unique problems and
needs.

Psychoeducation is a fundamental component of depression
intervention that involves educating individuals about depression
as a disorder, including its symptoms, causes, and treatment
options [52]. In the studies by Shamekhi et al [34,38], the
content of psychoeducation primarily focuses on the
management of nutrition, physical activity, pain, stress, sleep,
and depression and includes guiding patients through practice
sessions, such as meditation and yoga. Meanwhile, in the study
by Bickmore et al [36], the educational content focused on the
postdischarge self-care regimen, including medications,
follow-up appointments, exercise and diet regimens, and pending
laboratory tests.

In the remaining 4 studies, 2 [24,35] used CFT [42], a
psychological approach designed to promote mental and
emotional healing by encouraging individuals to develop
compassion for themselves and others. The other 2 studies
[30,32] used avatar therapy, where therapists interact with clients
using a computer-generated avatar. Ashrafi et al [30] conducted
a computer-assisted avatar-based treatment for dysfunctional
beliefs (CAT-DB), which uses an avatar to help patients engage
in dialogue with their dysfunctional beliefs and confront them.

Role of Digital Human
In the selected studies, digital humans assumed 5 different
roles—interviewer [21,26,28,29,31,39], facilitator [22,23,33],
counselor [25,27,37], educator [34,36,38], and actor
[24,30,32,35,40]. The interviewer primarily appears in
assessment-type studies, where their main task is to present
predesigned questions to participants and await their responses.
Counselors also engage in conversation with participants, but
their dialogues focus more on therapeutic interactions. For
example, in the study by Ring et al [37], the digital human serves
as a counselor, providing the first counseling session in a CBT
intervention. Educators, designated specifically for
psychoeducation, are responsible for conveying specific learning
material to participants through visual and verbal means and
assisting them in reviewing previously learned content.
Facilitators focus on assisting participants in achieving specific
goals requested by the system by providing task instructions
and confirming task completion. Actor is a unique role compared
with others; digital humans play specific characters to facilitate
psychotherapy. In the study by Baghaei et al [24], the digital
human acts in a state of negative emotion (angry, crying, etc)
to elicit compassion from participants. In another study by Kocur
et al [32], the digital human represents a human entity that
continually expresses dysfunctional beliefs to participants, such
as “You have to be perfect.”

Feasibility and Effectiveness of Digital Human

Assessment
In studies applying digital humans to assessment, digital humans
have been proven to be as effective in conducting interviews as
showing real human videos [26,28] and filling out self- report
questionnaires [21]. In the studies by DeVault et al [29] and
Philip et al [39], data collected after interviews with digital
humans were analyzed, and they concluded that these data have
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the potential to support automatic depression assessment based
on dialogue systems involving digital humans and humans.
Furthermore, in the experiment by Egede et al [22], it was found
that participants exhibited greater body movements and more
intense facial expressions under the guidance of a digital human
(compared with text-only mode), which also supports the
feasibility of using digital humans for automatic depression
assessment.

Intervention
Many experimental results that apply digital humans in
interventions have highlighted the potential for digital humans
to establish positive relationships with participants. This includes
factors such as positive responses to participants’ emotional
expressions, customizable appearances, nonjudgmental
expressions, and good patience. This personal relationship can
also lead to better acceptance and attitudes toward digital
humans from participants. Several articles reported that digital
humans made a positive impression on participants. In the
experiment by Bickmore et al [36], 76% of participants reported
that their experience talking with a digital human was better
than their interactions with health providers, and they were more
inclined to choose digital humans as their channel for receiving
psychoeducation in the future. Additionally, several articles
indicated a positive impact of digital humans on therapeutic
outcomes. For example, in the experiment by Kocur et al [32],
they compared the results of participants receiving treatment as
usual (TAU) with those receiving CAT-DB+TAU and found
significant differences in the reduction of depressive symptoms
in the group who received CAT-DB+TAU.

Design of Digital Human

Overview
The design of digital humans across various studies showcases
a diverse range of models, display devices, input or output
modalities, and back-end intelligence, reflecting the adaptability
of virtual characters to different applications. Based on the
description of digital humans in the studies, we identified that
the digital human designs in 3 studies [23,26,34] appeared
repeatedly. We chose to retain the literature with more detailed
descriptions of the digital human designs. After eliminating
these duplicates, 17 unique digital human designs were included
in the results.

Digital Human Presentation
In terms of body visibility, there are 7 full-body, 8 upper-body
(head to chest), and 2 head-only digital humans (Figure 2). After
analyzing the use cases for each digital human, we found that
on mobile devices (such as phones and tablets), half-body is a
more common setting [31,37], as this aligns better with how
we typically see human bodies on these devices. The choice of
full body is usually driven by device or scenario requirements.
For example, digital humans in virtual reality (VR) all use
full-body representations [24,35,40], and in the study by Stratou
et al [53], they displayed a full-body digital human in larger
screens to simulate the feeling of conversing with real people
in reality. As mentioned by Bresó et al [27], they chose
head-only because focusing on facial expressions makes it easier
to convey different emotions and gives the digital human a
higher degree of realism, which is a key issue in their study
design. Regarding style design, the appearance of 2 digital
humans leaned more toward a cartoon-like style [25,28].
Luerssen and Hawke [25] mentioned that their choice of
cartoon-like style was to avoid the uncanny valley effect, while
the rest of the digital humans adopted a more realistic style.

Figure 2. Example of digital human: (A) full body [21], (B) upper body [31], and (C) head-only [32].

Input and Output Modality
The majority of digital humans (n=15, 88.2%) support natural
language input, with 2 studies [36,38] relying on interface touch
input. Correspondingly, all digital humans support speech
synthesis and audio output, but only 5 digital humans are capable
of delivering empathy narration [22,27,29,30,35]. All digital
humans exhibit lip movements while speaking, along with other
bodily actions, such as blinking [28] and nodding [29]. Due to
their presence in a 3D environment, the digital humans in the
studies by Baghaei et al [24], Halim et al [35], and Wu et al
[31] are capable of a wider range of actions, including walking,
crying, showing anger, and more.

Back-End Intelligence
This scoping review identifies 4 types of back-end intelligence
used in the development of digital humans—Scripted Systems,
Rule-Based Systems, Wizard of Oz, and Recorded Playback.
Each approach offers unique strengths and applications,
contributing to the diverse landscape of digital human
technology.

Scripted systems operate based on predetermined scripts that
define the digital human’s behavior and responses in a linear,
predictable manner. This method is highly effective in scenarios
where interactions are straightforward and the range of possible
user inputs is limited. Among the 17 digital humans, more than
half (n=10, 58.8%) used a scripted back end to control their
behavior. For the digital human who used a scripted back end,
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the scenarios they face have standard dialogue processes, such
as interviews with predefined topics [26,31], and tasks with
specific instructions [22].

Rule-based systems are characterized by a set of predefined
rules that guide the digital human’s decision-making processes.
These systems offer greater flexibility compared with scripted
systems, as they can dynamically adapt to a wider range of user
inputs through conditional logic. Furthermore, 4 digital humans
use a rule-based dialogue system, with 3 digital humans acting
as counselors in the studies [25,27,37], and 1 as an interviewer
[21].

The Wizard of Oz [54] technique involves a human operator
who controls the digital human’s actions and responses in
real-time, unbeknownst to the user. This method is commonly
used in experimental and prototyping phases, allowing
researchers to simulate the capabilities of a fully autonomous
digital human before the underlying technology is fully
developed. The digital humans in the experiments conducted
by DeVault et al [29], Kocur et al [32], and Hidding et al [40]
are directly controlled by professionals (certified counselors)
to ensure participant safety and provide an experience closer to
interacting with a real person.

Notably, in the experiment by Halim et al [35], the behavior of
the digital human is derived from the participants’ actions, a
method called Recorded Playback. In this experiment,
participants are required to show compassion to the digital
human in the first stage, and the language and actions of the
participants are recorded by the system. In the second stage,
these recorded behaviors are performed by the digital human.

Discussion

Principal Findings

RQ 1: Digital Human Replication of Roles in Supporting
Services
The aim of this scoping review was to identify the existing
evidence on using digital humans to assist in assessment for
depression and delivering interventions, and to unfold the design
choices of these digital humans. We have found that many
studies designed digital humans’purposes to be similar to certain
roles in existing services. For example, a counselor conducting
assessment through interviews [31], a therapist providing CBT
session [27], and a nurse giving necessary information to
patients [36]. The results of these studies can be considered
preliminary affirmations of the effectiveness of digital humans
in these roles.

Advantages of digital humans: Compared with real humans,
digital humans have significant advantages in accessibility and
availability, as they are essentially software programs. This
means they can operate around the clock without the constraints
of human limitations such as fatigue, working hours, or
geographic location. This 24×7 availability ensures that support
can be provided to users whenever they need it, which is
particularly beneficial in emergency situations or for individuals
in different time zones. Additionally, applying digital humans
in the field of psychotherapy has a special advantage—the low

social stigma caused by interaction. In selected studies, 2 articles
[21,36] mentioned that in experimental interviews comparing
interactions with digital humans and health providers (therapists
or nurses), several participants felt more relaxed and safe
communicating with the digital human. This advantage has been
proven by the research by Lucas et al [55], which demonstrated
that participants were more willing to disclose emotionally
sensitive information, including expressing sadness more
intensely, when they were interviewed by a digital human and
believed the interviewer was a computer rather than a human.
Another work by Loveys et al [56] indicates that the emotional
expressiveness of digital humans, such as using an emotional
voice, can enhance participants’ comfort and emotional
responses during interactions. These studies suggest that digital
humans can create an environment where individuals feel more
comfortable and less anxious when disclosing. Furthermore,
the consistency and unbiased nature of digital humans ensure
that all users receive the same level of care and attention, free
from the potential biases or variability that can come with human
providers. This standardization can be particularly important in
ensuring equitable access to high-quality support services.

Designed for real-life scenarios: In the design of these digital
humans, a key design choice has been to ensure that the digital
human’s appearance and behavior align with the local cultural
context. For example, Takemoto et al [26] specifically
mentioned that they designed the digital human’s appearance
based on the local population’s characteristics. In the study by
Wolters et al [23], besides the appearance, the digital human
was given a Scottish accent to resonate more effectively with
participants from that region. Based on previous research, such
culturally sensitive design decisions can significantly enhance
participants’ comfort and engagement, potentially leading to
more effective therapeutic outcomes [57,58]. Moreover, the
input modality is another vital consideration. While speech is
often the natural and preferred input method of digital humans,
some studies, particularly those conducted in noisy environments
like hospitals [36], have opted for touch as the primary mode
of interaction. This choice underscores the importance of
usability in designing digital humans, emphasizing that how
users interact with these entities must be carefully tailored to
the specific context in which they are deployed.

Leveraging the advantages of digital humans, we believe that
their potential can be extended to a wider range of roles to assist
in depression assessment and intervention, especially in helping
clients reduce social stigma. For instance, in face-to-face
therapy, some clients may bring a support person to the session
to help alleviate their anxiety. A digital human can replicate
this support function by providing a nonjudgmental and
consistent presence, helping clients feel more comfortable and
less anxious during their sessions. Another promising role for
digital humans is that of a peer specialist. Peer support
interventions have been shown to be effective in treating
depression, as evidenced by numerous studies [59]. Peer
specialists share their own experiences to help clients feel
understood and to encourage them to disclose more during the
intervention. A digital peer specialist can fulfill this role by
simulating these supportive interactions, providing empathetic
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responses, and sharing relatable experiences that resonate with
clients.

RQ2: Design Considerations for Digital Human
Implementation
Digital human design choices reflect careful consideration of
technological constraints, therapeutic goals, and user contexts.
The analysis reveals systematic patterns in how researchers
approach fundamental design decisions, from visual appearance
to underlying intelligence architectures, with each choice serving
specific therapeutic and technical purposes.

Body visibility decisions appear strategically aligned with
platform capabilities and therapeutic objectives. Full-body
representations dominate VR applications where spatial presence
is paramount, while upper-body presentations are preferred for
mobile devices where screen space is limited. Head-only
implementations are chosen specifically when facial expression
fidelity is critical for conveying emotions or avoiding uncanny
valley effects [27,32]. This distribution suggests that successful
digital human design requires careful consideration of platform
affordances and their alignment with therapeutic goals. The
predominance of realistic over cartoon-like styling (15 of 17
designs) suggests a preference for human-like appearance that
supports therapeutic credibility and user engagement. However,
some researchers deliberately chose cartoon styling to avoid
uncanny valley effects while maintaining user comfort,
indicating that appearance realism must be balanced against
potential negative user reactions. Cultural sensitivity emerges
as a critical design consideration, with researchers adapting
appearance characteristics, accents, and interaction styles to
match local population demographics and cultural expectations.
These adaptations demonstrate awareness that effective
therapeutic relationships require cultural alignment and
familiarity.

Interaction modality design reveals sophisticated approaches
to creating natural, accessible interfaces. The overwhelming
preference for speech-based input (88.2% of implementations)
reflects both user expectations for natural conversation and the
technological maturity of speech recognition systems. Hence,
the conversation ability is one of the main factors that affect
closeness perceptions on digital humans [60]. The selective use
of touch input in specific contexts, particularly noisy hospital
environments, demonstrates adaptive design thinking that
prioritizes usability over technological sophistication. This
flexibility suggests that effective digital human systems must
accommodate diverse deployment contexts and user needs.

Output modality design shows varying levels of sophistication
in multimodal communication. While all systems provide speech
synthesis and basic behavioral animations, the implementation
of empathy narration in only 5 systems suggests that this remains
a challenging but valuable design goal. The expanded behavioral
repertoires available in 3D environments, including walking,
crying, and showing anger, highlight how platform capabilities
directly influence design possibilities and therapeutic potential.
These variations indicate that output sophistication should align
with both technical capabilities and therapeutic requirements.

The distribution of back-end intelligence approaches reveals
important insights about current technological capabilities and
design priorities. Scripted systems (10/17, 58.8%) dominate in
contexts requiring predictable, standardized interactions,
particularly for assessment protocols and structured educational
content. Rule-based systems (4/17, 23.5%) appear primarily in
counseling contexts where greater conversational flexibility is
needed while maintaining therapeutic boundaries. This
distribution suggests that different therapeutic contexts require
different levels of conversational sophistication and autonomy.
The continued use of Wizard of Oz techniques (3/17, 17.6%)
in recent studies indicates that fully autonomous digital humans
may not yet be ready for complex therapeutic interactions,
particularly those requiring real-time clinical judgment. This
approach allows researchers to explore the therapeutic potential
of digital humans while ensuring participant safety and
intervention quality. The innovative use of recorded playback
in CFT [35] demonstrates how back-end intelligence can be
tailored to specific therapeutic mechanisms, using participants’
own recorded behaviors to create personalized therapeutic
content.

The design of digital humans for depression support requires
balancing multiple factors: Visual appearance needs to be
culturally adapted to the target population and matched to
platform capabilities, and within these constraints, should be
realistic enough for credibility while avoiding uncanny valley
effects. Interaction design should prioritize natural speech input
where feasible but adapt to environmental constraints. Back-end
intelligence approaches must be selected based on therapeutic
context, with scripted systems providing safety and
standardization for assessments, while rule-based and Wizard
of Oz techniques enable more flexible therapeutic interactions.
Ultimately, successful digital human implementation depends
on aligning design choices with specific therapeutic goals,
technological capabilities, and user needs rather than pursuing
technological sophistication for its own sake.

Digital Human in Building Therapeutic Alliance
The therapeutic alliance, characterized by a collaborative and
trusting relationship between a health provider and a client, is
a cornerstone of effective psychotherapy [61]. Traditionally,
this alliance is built through face-to-face interactions, where
empathy, understanding, and mutual respect foster a sense of
safety and connection. With the advent of digital humans in
therapeutic settings, there is a growing interest in understanding
how these virtual entities can contribute to building and
maintaining a therapeutic alliance [62].

In this scoping review, multiple studies [23,36,37,39] have
demonstrated the potential of digital humans to establish
trustworthy and comfortable relationships with clients. These
findings underscore the viability of digital humans as supportive
agents in mental health care. Several key factors contribute to
the successful establishment of therapeutic alliances with digital
humans. First is empathy and emotional responsiveness. The
ability to empathize is crucial in building a therapeutic alliance
[63]. Digital humans, as embodied virtual agents, can combine
facial expressions, body movements, and emotional narration
to convey emotions accurately. In the study by Ring et al [37],
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participants felt that their feelings were understood because the
digital human provided appropriate feedback. Similar results
were observed in the experiment by Philip et al [39], where
participants also reported a sense of being understood. These
findings highlight the importance of empathetic interactions in
fostering a strong therapeutic alliance. Another critical factor
is the nonjudgmental presence of digital humans. This presence
is created through the careful design and control of the content
expressed by the digital human. The interactive content of digital
humans applied in all of the 17 included studies was designed
or evaluated by experts before being applied in experiments.
Although this approach limits the range of user interactions, it
ensures the safety and appropriateness of the interactions. By
providing a nonjudgmental and safe space, digital humans can
help clients feel more comfortable and open, thereby
strengthening the therapeutic alliance. In addition, compared
to face-to-face interactions, digital humans offer customizable
support tailored to the individual’s personality and needs. This
personalized attention can make people with depression feel
valued and understood, increasing their motivation to engage
in therapy and fostering a deeper sense of trust.

Digital humans have demonstrated significant potential in
building therapeutic alliances with individuals experiencing
depression. By providing empathetic, consistent, and
personalized support, digital humans can help overcome barriers
related to stigma, availability, and accessibility.

Ethical Considerations and Potential Risks
While this scoping review demonstrates the promising potential
of digital humans in depression management, implementation
raises critical ethical concerns requiring careful attention.
Privacy and data security present immediate risks, as digital
human systems collect highly sensitive information, including
verbal responses [35], behavioral patterns [39], and potentially
video or audio recordings during vulnerable therapeutic
moments [37]. Many reviewed studies provided limited detail
about data management practices, yet these systems often rely
on cloud-based infrastructure and third-party services that create
multiple exposure points for sensitive mental health data.
Biometric information, such as voice recordings and facial
expressions, is inherently difficult to anonymize and could
potentially reidentify individuals even after traditional identifiers
are removed. Future implementations should ensure robust
encryption, secure storage protocols compliant with relevant
regulations, transparent disclosure of data practices, and clear
policies regarding third-party access and data retention.

The accessibility advantages of digital humans paradoxically
create risks of overreliance and inappropriate use. Recent news
has shown that individuals may incorrectly view these tools as
complete replacements for human therapists rather than
complementary supports [64], potentially delaying access to
necessary human intervention for severe depression, suicidal
ideation, or complex presentations. Current autonomous systems
have limited capacity to recognize and appropriately respond
to acute crises, and users may form parasocial relationships with
digital humans without recognizing fundamental limitations
compared with human therapeutic relationships. Clear
communication about system boundaries is essential, alongside

robust escalation mechanisms to human providers when needed.
Additionally, questions of accountability remain
unresolved—when adverse outcomes occur, responsibility
distributed among developers, health care providers, and users
requires clear frameworks that protect vulnerable populations
while enabling innovation. Equity and access concerns threaten
to undermine the democratizing potential of digital humans.
Implementation requires technological access (appropriate
devices, reliable internet, and digital literacy) that populations
at risk for depression—including low-income individuals, older
adult persons, and those in rural areas—may lack. Only 25%
(5/20) [23,25,33,34,38] of reviewed studies occurred in everyday
environments, suggesting limited real-world accessibility
evidence. Without deliberate policy intervention ensuring
equitable access through public health systems and subsidized
programs, these technologies risk becoming available primarily
through private markets, widening rather than closing mental
health care gaps.

Moving forward, ethical implementation requires
privacy-by-design approaches with comprehensive data
protection, transparent communication of system limitations
and appropriate use cases, inclusive development ensuring
diverse representation in training data and validation studies,
and hybrid care models positioning digital humans as adjuncts
rather than replacements for human providers. Regulatory
frameworks must establish appropriate validation standards and
postmarket surveillance requirements, while sustainable funding
models must prioritize access for underserved populations. As
this technology advances beyond proof-of-concept
demonstrations, the field should evaluate not only what digital
humans can do, but what they should do, ensuring that the
pursuit of innovation maintains focus on user well-being,
autonomy, safety, and equitable access across all populations
who might benefit from mental health support.

Suggestions for Future Research
A total of 3 promising research opportunities emerged from this
review that offer significant potential to advance the field of
digital humans in depression management.

First, the current technological landscape reveals substantial
opportunities for enhancement that could transform therapeutic
capabilities. Future research would benefit from exploring the
integration of physiological monitoring (heart rate variability,
galvanic skin response, and eye tracking) with digital human
systems to enable real-time emotional state detection and
adaptive responses. Given that current systems rely
predominantly on scripted or rule-based approaches, there is
potential for incorporating enhanced natural language processing
and emotional artificial intelligence capabilities while
maintaining therapeutic safety standards. Cross-platform
optimization research presents exciting opportunities, as current
use of digital humans has appeared across mobile platforms
(smartphones and tablets) [25,38], stationary platforms (large
display systems and desktop monitors) [21,27], and VR headsets
[35,40], suggesting the need for thoughtful platform-specific
design guidelines and seamless integration across devices to
maintain therapeutic continuity.
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Building on the demonstrated success of digital humans in
traditional clinical roles, research could explore innovative
therapeutic applications that leverage their unique capabilities.
The encouraging success of digital humans as “actors”
representing emotions and thoughts suggests promising potential
for novel approaches, including digital peer specialists who can
share lived experiences, family therapy facilitators who manage
complex group dynamics, and group intervention leaders who
ensure equitable participation. Prevention and early intervention
applications present valuable research opportunities, as current
studies focus primarily on individuals already experiencing
depression rather than exploring applications with at-risk
populations, such as adolescents, caregivers, or individuals with
chronic medical conditions. Research could also investigate
how digital humans can serve as effective mediators between
counselors and clients, facilitating communication and building
trust through their demonstrated ability to reduce stigma and
encourage self-disclosure.

Finally, research would greatly benefit from investigating how
digital humans can be effectively integrated into existing health
care workflows, including exploring optimal combinations of
digital and human therapist interactions, developing smooth
hand-off protocols between digital and human providers, and
establishing data-sharing mechanisms that maintain continuity
of care. Cost-effectiveness analyses offer valuable opportunities
to demonstrate the economic benefits of digital human
interventions compared with traditional care models, while
implementation research could systematically explore facilitators
and address barriers to adoption across diverse clinical settings,
from large hospital systems to community health centers.

Besides these research opportunities, we also recognize the need
for concrete methodological guidance to advance the field
beyond its current proof-of-concept stage. Future studies should
use adequate sample sizes appropriate to their RQs:
proof-of-concept studies should include a minimum of 30‐50
participants for preliminary feasibility assessment, while
comparative effectiveness trials require 100‐150 per arm to
detect medium effect sizes with adequate power. Researchers
should adopt standardized outcome measures to enable
meta-analyses and cross-study comparisons, including PHQ-9
or Beck Depression Inventory-II for depression symptom
severity, the Working Alliance Inventory adapted for digital
humans to assess therapeutic alliance, the System Usability
Scale for usability evaluation, and systematic adverse event
monitoring. Additionally, we suggest that future research include
more detailed documentation of the digital human design process
to enhance transparency and replicability. As noted in our
limitations, most reviewed studies provided only final design
descriptions without elaborating on the underlying rationale,
iterative decisions, or user-centered design methodologies used.

Practical Implications

User-Centered Design Principles
The review highlights that effective digital human systems are
grounded in collaborative design processes between clinicians
and developers. To ensure therapeutic relevance and usability:

• Clinicians should be involved early to define therapeutic
goals, patient needs, and appropriate boundaries.

• Developers should guide feasibility discussions and apply
user experience principles tailored to mental health contexts.

• Ongoing dialogue should promote mutual
understanding—clinicians educate on therapeutic aspects
of the project, while developers clarify what current
technologies can and cannot achieve.

This interdisciplinary co-design ensures that systems are both
clinically sound and technically viable.

Ethical Implementation Guidelines
The deployment of digital humans in mental health care raises
important ethical considerations that require careful attention
during study. Based on the review findings, we suggest:

• Study protocols should prioritize transparency about the
interactions between participants and digital humans,
especially the data collection practices.

• Participants should be clearly informed about the
capabilities and limitations of digital human systems,
including their role as therapeutic tools rather than
replacements for human care.

• Implementation frameworks should establish clear
boundaries and expectations from the outset—clinicians
define appropriate therapeutic limits and user relationship
parameters, while developers implement technical
safeguards that support these ethical boundaries.

Integration Into Clinical Workflows
Successful implementation of digital humans in depression care
requires strategic planning across multiple dimensions:

• Design the digital human’s appearance and language to
reflect target user population characteristics (eg, facial
features, accent, and ethnic background).

• Assess the physical environment where deployment will
occur and select interaction modalities appropriate to the
setting (eg, touch-based input for noisy environments and
speech input for quiet, private spaces).

• Start with well-defined tasks where scripted systems have
proven effective: standardized questionnaire administration
(PHQ-9), protocol-based interviews, and psychoeducational
content delivery.

• Provide training for clinical staff on system capabilities,
limitations, and appropriate use cases.

• Implement feedback mechanisms to continuously improve
system performance based on clinician and patient input.

Limitations
This scoping review has some limitations. To make our review
feasible, we used a relatively narrow literature search approach,
which may have introduced selection bias. The restriction to
studies published in English could have excluded relevant
research, and due to the various terms used to describe digital
humans in the literature, our search terms might not have
covered all relevant papers.

The studies included in this review exhibited considerable
heterogeneity in terms of design, methodology, and intervention
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protocols. This makes it challenging to draw definitive
conclusions or directly compare outcomes across different
studies. Critically, the evidence base is dominated by
proof-of-concept studies and small-sample trials. Specifically,
55% of studies (n=11) [23-26,28-30,33-35,37] included fewer
than 50 participants, with only 20% (n=4) [31,36,38,39]
enrolling over 100 participants. This prevalence of small-scale
exploratory research limits the statistical power and
generalizability of findings. While these developmental studies
provide valuable preliminary evidence, they are insufficient for
making definitive claims about therapeutic efficacy. The
differences in study designs, sample sizes, and measurement
tools underscore that digital humans for depression management
remain an emerging field requiring substantial methodological
advancement before strong clinical recommendations can be
made.

Another limitation identified in the included studies is the lack
of detailed information on the design processes for digital
humans in the reviewed studies. Most studies provided
descriptions of the functions and appearances of digital humans
but did not elaborate on the underlying design choices or
rationales. This lack of transparency makes it difficult to
understand how specific design decisions might have influenced
study outcomes and limits our ability to evaluate the replicability
and effectiveness of different digital human implementations.
As with most systematic literature reviews, potential publication
bias is also a concern, as unpublished studies or those with
negative results might not have been included in this review.

Conclusions
This scoping review of 20 studies systematically addressed how
digital humans are used in depression management and their
design considerations. Regarding usage (RQ1), digital humans
demonstrate versatility across assessment (9/20, 45%) through
questionnaire administration, interviews, and interactive tasks,
and intervention (13/20, 65%) through CBT, psychoeducation,
and innovative therapies, assuming roles as interviewers,
facilitators, counselors, educators, and actors. For design
considerations (RQ2), successful implementations strategically
align appearance with platform capabilities (full-body for VR
and upper-body for mobile), prioritize realistic styling and
cultural sensitivity, use speech-based input (15/17, 88.2%), and
use back-end intelligence ranging from scripted (10/17, 58.8%)
to rule-based systems. The use of digital humans now stands at
a juncture where it not only enables bidirectional conversations
but also significantly enriches interactions within the domain
of depression management. This advancement signals a
paradigm shift toward fostering deeper connections, tailored
assistance, and broadening the horizons of accessibility,
surpassing what traditional therapeutic frameworks could offer.
Our scoping review has charted the pioneering deployment of
digital humans across the dual spectrums of assessment and
intervention, casting a spotlight on their transformative potential
to amplify the reach and resonance of mental health
interventions.
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Abstract

Background: The availability of telebehavioral health care dramatically increased in response to the COVID-19 pandemic
among both civilian and military populations. After the restrictions were lifted, telebehavioral health use decreased but remained
elevated compared to before the pandemic. Examining the use of treatment modalities and how they relate to care metrics can
inform the future delivery of behavioral health care.

Objective: This study aimed to explore behavioral health use patterns by treatment modality (telehealth, in-person, and hybrid
care) among active duty service members with at least 1 of 12 behavioral health conditions. Treatment modality groups were also
compared on the number of visits and between-visit intervals to determine the association with care metrics.

Methods: The study included 588,928 active duty service members who completed at least 6 months of continuous service
during the study period (October 1, 2015, to September 30, 2021) and received care for at least 1 behavioral health condition of
interest. Personnel and demographic data were matched with medical reimbursement records. Diagnostic and treatment procedure
codes were extracted for each health care visit. For each service member in the study population, the total number of behavioral
health visits, modality of each visit, and average duration of time between visits were calculated.

Results: Overall, 59.57% (350,843/588,928) of service members received only in-person care during the 6-year study period,
4.12% (24,245/588,928) received only telehealth, and 36.31% (213,840/588,928) received hybrid care. For 8 (66.7%) of the 12
behavioral health conditions (eg, alcohol use disorder, attention-deficit/hyperactivity disorder, generalized anxiety disorder, major
depressive disorder, panic disorder, posttraumatic stress disorder, substance use disorder, and suicidal behavior), service members
were more likely to receive hybrid care, whereas the other 4 (41.7%) conditions (eg, acute stress disorder, adjustment disorder,
insomnia, and suicidal ideation) were more likely to be associated with in-person care. Service members who received hybrid
care averaged 8 times more visits than those using only telehealth and 3 times more visits than those receiving only in-person
care. For most conditions, service members who received in-person care only averaged the longest intervals between visits,
whereas those who used telehealth care only averaged the shortest intervals. Among specific behavioral health conditions, average
intervals were longest among those with attention-deficit/hyperactivity disorder, acute stress disorder, and insomnia (79‐89 d)
and shortest among those with suicidal behavior, substance use disorder, and alcohol use disorder (25‐38 d).

Conclusions: Telebehavioral health care was commonly used in combination with in-person care and associated with more
health care visits and the least amount of time between visits, revealing advantages of offering telehealth within the Military
Health System. Findings support a flexible care delivery approach that includes various modalities, such as telehealth, in-person,
and hybrid options to address the behavioral health needs of service members.

(JMIR Ment Health 2026;13:e83809)   doi:10.2196/83809
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Introduction

Background
Behavioral health care delivered via telehealth is not a new
practice in the United States; however, the COVID-19 pandemic
led to a rapid increase in the capability and accessibility of this
treatment modality among both civilian and military populations.
Telehealth is broadly defined by the American Telemedicine
Association as a “mode of delivering healthcare services through
the use of telecommunications technologies ...by a healthcare
practitioner to a patient at a different physical location than the
healthcare practitioner” [1], and the term has been used
interchangeably with telemedicine, teletherapy, mobile health,
eHealth, and digital health delivery across the literature.
Telebehavioral health served a critical need during the pandemic,
especially as nationally representative civilian data [2] showed
dramatic increases in behavioral health symptoms and distress
resulting from the pandemic. Among military populations across
5 countries, resiliency was demonstrated early in the pandemic.
However, mental health worsened, and stress levels increased
over time for certain subpopulations, such as service members
who were deployed to provide aid and assistance in response
to COVID-19 [3]. Telehealth provided a way to manage
behavioral health needs across civilian and military populations
during the pandemic by maintaining social distancing
requirements and addressing gaps in care delivery. These
characteristics support the ongoing and increased availability
of this treatment modality.

For telehealth during the COVID-19 pandemic more generally,
nationally representative civilian data showed that rates of
telehealth visits increased by 17% during the first 6 calendar
months of 2020 (from 0.8 to 17.8 visits per 1000 enrollees),
whereas in-person visits decreased 26% (from 102.7 to 76.3 per
1000 enrollees) [4]. The increase in telehealth use was also
evident among active duty service members, as telehealth visits
increased by 20-fold, with 2,891,865 visits in 2020 compared
to 138,138 in 2019 [5]. For behavioral health conditions more
specifically, telehealth visits were approximately 25% higher
during March through September 2020 compared with the same
period in 2019 [6]. Rates of telebehavioral health visits among
active duty service members peaked in April 2020 and declined
by mid-June [6-8], a trend also observed across 11 behavioral
health conditions [7]. Clark et al [6] further observed that
military telebehavioral health visit rates stabilized after June
2020 but were consistently elevated compared with the prior
year, implying that telehealth had become a larger part of the
health care landscape and an option more readily available than
before the pandemic. However, less is known about how the
use of telebehavioral health fits within service members’overall
treatment use.

Although telehealth rates increased dramatically at the start of
the pandemic, telehealth use had steadily increased over the
prior decade [9,10]. Telehealth offers solutions to several
barriers to in-person behavioral health care for patients,
providers, and health care systems. For example, across patient
populations, telebehavioral health can eliminate geographic
constraints by delivering care to patients in remote and rural

areas and those with provider shortages [11-15]. In the military,
service members in austere, far-forward, and shipboard locations
can receive telebehavioral health care, potentially reducing
resource- and cost-intensive medical evacuations [16], for which
behavioral health conditions are a leading cause [17,18].
Telebehavioral health also accommodates patients who prefer
to receive care in their own home due to concerns related to
mobility or to privacy and/or psychological comfort [11,12,19].
A private setting of the patient’s choosing may facilitate care
seeking among those who otherwise would not receive care in
a traditional medical facility due to perceived stigma—a barrier
for many populations, especially the military [12,20-25]. These
potential advantages of telehealth may also vary within military
contexts. For example, an officer receiving behavioral health
care on base may benefit from the privacy of telehealth, whereas
a junior-enlisted service member living in barracks or quarters
may have difficulty finding a private space to attend telehealth
sessions. The options of telehealth and other delivery modalities
allow service members the opportunity to access behavioral
health care in ways that may best address their treatment needs.

Importantly, evidence suggests that psychotherapies delivered
via telehealth are generally as effective at reducing behavioral
health symptoms as in-person treatment in both civilian and
military populations [22,26-28]. Furthermore, many patients
receiving telebehavioral health reported similar relationship
building with their therapist, comparable to in-person treatment
[29,30]. For providers, telebehavioral health can result in
increased clinical efficiency by reducing time to care initiation
[31], shortening care episodes [32], and facilitating faster
appointments and decreasing the frequency of no-shows [33].
Both patients and providers may experience a reduction in
treatment-related expenses due to lower costs associated with
travel, transportation, time, and missed work [19,34-37]. Health
systems also benefit through reduced use of medical supplies,
lower facility fees, and lower overhead costs [38]. In the Military
Health System (MHS), the opportunity cost savings of
telebehavioral health were determined to be over US $1.1
million for officers and US $740,000 for enlisted service
members compared with in-person visits in 2020 [31]. Taken
together, telebehavioral health provides numerous advantages
for patients, providers, and health care systems and overcomes
barriers associated with distance, preference, and cost.

Although telebehavioral health offers many benefits for care
delivery, there are challenges, and it may not be suited for all
patients. A main concern involves technology, such as
competence with technology, comfort communicating over
video conferencing, internet quality and connectivity, experience
with software, and hardware that can restrict optimal
performance [11,14,15,24,36,37,39]. Technology access issues
may also exist in the very military settings where there is a
critical need for telehealth care—austere, far forward, and
shipboard locations. Socioeconomic factors affecting
technological access and familiarity could also create a situation
of digital exclusion from telehealth [40,41], leading to health
care disparities. For example, while telehealth can promote
patient privacy and comfort, some may lack a safe or private
space, experience disruptions in their environment [11,14,42],
or may not be able to afford fast connection speeds or updated
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devices that support telehealth use [43]. Additionally, although
research generally shows comparable outcomes for telehealth
and in-person psychotherapy [22,26-28], there are clinical
subgroups that appear to benefit more from in-person treatment.
Specifically, treatments for depression showed better outcomes
when delivered in person than through telehealth [44]. Other
subgroups with higher hopelessness or anxiety symptom severity
also showed better outcomes for in-person care versus telehealth
[26], and individuals with greater symptom severity and
behavioral health comorbidities may be better matched to
in-person treatment [45,46]. Given the differences between
telebehavioral health and in-person treatment, it is important to
understand the use of these modalities over time, including
when used in combination.

Objectives
Most existing research examining the expansion of telehealth
use in response to the pandemic either assessed telehealth alone
or changes in telehealth and in-person care as single modalities
[4-6,32]; limited research has explored the combined use of
telehealth and in-person care (ie, “hybrid” care). An exception
is a recent RAND study conducted by Hepner et al [8], who
reported that most service members who began behavioral health
treatment in the early months of the pandemic received a hybrid
of telehealth and in-person visits. This study examined the
corresponding 6-month periods in 2019 and 2020 and focused
on 3 diagnoses (ie, posttraumatic stress disorder [PTSD],
depression, and substance use disorder [SUD]).

This study built on these findings by evaluating behavioral
health use patterns by treatment modality (ie, telehealth,
in-person, and hybrid care) among active duty service members
with at least one of the 12 behavioral health diagnoses of interest
over a 6-year period that extended to September 2021.
Furthermore, the modalities were compared on the number of
visits and between-visit intervals to determine whether the
modalities were associated with care metrics. Study results can
inform the future delivery of behavioral health care to service
members, supporting the aims of the Department of Defense
[47] and the Defense Health Agency [48]. On a broader level,
this study raises considerations for flexible delivery, personal
choice, and shared decision-making in behavioral health care
[22,49,50].

Methods

Data Sources
The base population consisted of active duty military service
members with at least 6 months of continuous service during
the study period (October 1, 2015, to September 30, 2021) and
who received care for at least 1 behavioral health condition of
interest. The study period began in 2015, as telehealth care was
seldom used in the MHS before this time [7,51,52]. The 12
behavioral health conditions of interest included acute stress
disorder (ASD), adjustment disorder, alcohol use disorder
(AUD), attention-deficit/hyperactivity disorder (ADHD),
generalized anxiety disorder (GAD), insomnia, major depressive
disorder (MDD), suicidal behavior, panic disorder, PTSD, SUD,
and suicidal ideation. These selected behavioral health

conditions are common in military populations and have been
explored in prior research using similar data sources [7,53].

Personnel and demographic data were derived from the Career
History Archival Medical and Personnel System and then
matched with specific diagnoses from medical reimbursement
records housed in the MHS Data Repository (MDR). The MDR
contains health care data from TRICARE (ie, the military health
care program) or TRICARE-reimbursed facilities, which include
both military and civilian treatment facilities. The medical data
captured reflects services used that were reimbursed by
TRICARE, whether elective or mandated by a service member’s
command (eg, command-directed substance use treatment).
Therefore, MDR data represent the use of health care services,
but not necessarily a preference for the care received.

Behavioral health diagnoses were identified based on records
containing both (1) International Classification of Diseases,
10th Revision (ICD-10) [54], codes denoting conditions of
interest; and (2) corresponding Current Procedural Terminology
or Healthcare Common Procedure Coding System codes
indicating the treatment modality (telehealth vs in-person) of
each health care visit. Visits were only included if behavioral
health treatment was provided for at least one of the eligible
diagnoses. Behavioral health treatment included services such
as individual psychotherapy, family or group therapy, diagnostic
or psychological testing, health behavior interventions,
psychiatry evaluation and management, and substance use
treatment and intervention. Behavioral health visits were further
classified as either in person or telehealth using relevant Current
Procedural Terminology and Healthcare Common Procedure
Coding System codes [8]. For example, 99443 designates a
telephone evaluation or management visit lasting 21 to 30
minutes, and modifier code “95” denotes a synchronous
audio-video visit delivered to a patient not located at a military
treatment facility. These codes can be found in Multimedia
Appendix 1.

For each service member in the sample, the total number of
behavioral health visits, the modality of each visit, and the
average duration of time between visits were calculated.
Demographic data included sex, race and ethnicity, service
branch, age, and rank at the first behavioral health visit.

Ethical Considerations
The study protocol was approved by the Naval Health Research
Center Institutional Review Board (NHRC.2022.0005) in
compliance with all applicable federal regulations. This study
used archival data, and therefore, informed consent and
compensation were not part of the study. Data were accessed
and protected following federal and US Department of Defense
regulations.

Statistical Analyses
Descriptive statistics were computed for all demographic
variables, behavioral health conditions, and frequency of visits
(total number of visits and average time between visits) for the
full sample and then separately for each of the 3 care modality
groups (ie, telehealth, in-person, and hybrid care). Chi-square
tests of independence were used to assess the demographic
distribution across treatment delivery modalities. As most
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demographic characteristics were categorical, post hoc tests
were used to identify differences in treatment delivery modality
against a reference group within each categorical demographic
variable. Reference groups included non-Hispanic White race
and ethnicity, the Marine Corps service branch, and junior
enlisted rank. Cramer V statistics were then computed to
determine the effect size of differences (with a large effect size
defined as a Cramer V value of ≥0.15) between these groups.

Chi-square tests of equal proportions were used to assess
statistical significance in the distribution of care across treatment
delivery modalities for each of the 12 behavioral health
conditions of interest. As the use of telehealth alone was less
frequent than only in-person care or the hybrid of telehealth and
in-person care during the observation period, post hoc tests were
run to determine differences between in-person and hybrid care.

ANOVA tests were computed to assess differences in the
average number of visits and the average time between visits
across the 3 treatment delivery modality groups, both for care
overall and for each specific behavioral health condition. An

η2 statistic assessed the effect size of the results. In cases where
the effect size was medium (0.06‐0.13) or large (≥0.14), a post
hoc Tukey test was conducted to identify differences between
the 3 treatment delivery modality groups for each behavioral
health condition.

Results

Demographics
A total of 622,452 service members received care for the
behavioral health conditions of interest during the study period
and had at least 6 months of continuous service. After removing
those with incomplete personnel records (n=33,524, 5.39%),
the study sample consisted of 588,928 service members. Overall,
350,843 (59.57%) service members received only in-person
care during the study period, 24,245 (4.12%) received only
telehealth, and 213,840 (36.31%) received a hybrid of in-person
and telehealth care.

Both omnibus and subsequent post hoc chi-square tests of
independence revealed statistically significant differences in
care use within each demographic variable (Table 1). However,
no calculations produced a large effect size. Analyses between
service branches, ranks, and sexes produced small effect sizes
(Cramer V between 0.04 and 0.09). Specifically, compared with
Marines, soldiers and airmen were more likely to use hybrid
care, and those in the Coast Guard were more likely to use
telehealth care alone. Compared with junior enlisted members,
senior enlisted members, officers, and warrant officers were
more likely to use telehealth care, both on its own and in
conjunction with in-person care. Women were more likely to
use a combination of in-person and telehealth services compared
with men, who were more likely to use in-person services alone.
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Table . Patient demographics by treatment modality.

Post hoc chi-square testsaBreakdown by treatment modalityOverallCharacteristics

Cramer VP valueTelehealth onlyIn person onlyBoth in-person and
telehealth

Sex, n (%)

0.05<.015614 (4.05)75,998 (54.87)56,896 (41.08)138,508 (23.60)    Female

—bReference18,601 (4.15)272,909 (60.87)156,825 (34.98)448,335 (76.40)    Male

—————2085    Unknown

Race and ethnicity, n (%)

0.01<.01647 (3.82)9979 (58.88)6321 (37.30)16,947 (2.95)    American Indi-
an–Alaskan Native

0.01<.011162 (4.55)15,593 (61.00)8806 (34.45)25,561 (4.45)    Asian Ameri-
can–Pacific Is-
lander

0.03<.017019 (4.17)97,282 (57.74)64,179 (38.09)168,480 (29.32)    Black–African
American

0.01.022342 (4.13)34,655 (61.18)19,650 (34.69)56,647 (9.86)    Hispanic-Latino

0.03<.011552 (4.05)21,374 (55.83)15,355 (40.11)38,281 (6.66)    Multiracial

—Reference10,735 (4.00)163,066 (60.70)94,844 (35.30)268,645 (46.76)    Non-Hispanic
White

—————14,367    Unknown

Service branch, n (%)

0.09<.015792 (4.79)68,601 (56.69)46,615 (38.52)121,008 (20.61)    Air Force

0.07<.019054 (3.38)154,841 (57.75)104,241 (38.88)268,136 (45.68)    Army

0.06<.01697 (7.55)6276 (68.01)2255 (24.44)9228 (1.57)    Coast Guard

—Reference2770 (4.31)42,295 (65.79)19,223 (29.90)64,288 (10.95)    Marine Corps

0.04<.015914 (4.76)77,006 (61.92)41,446 (33.33)124,366 (21.19)    Navy

—————1902    Unknown

Rank, n (%)

—Reference8011 (3.20)160,157 (64.01)82,039 (32.79)250,207 (42.49)    Junior enlisted

0.09<.014290 (6.70)35,859 (55.97)23,917 (37.33)64,066 (10.88)    Officer or war-
rant officer

0.08<.0111,944 (4.35)154,827 (56.37)107,884 (39.28)274,655 (46.64)    Senior enlisted

0.00<.01c30.38 (8.06)28.10 (7.84)28.89 (7.59)28.48 (7.78)Age at first visit
(y), mean (SD)

aThese tests analyze the distribution of care modalities against a reference group within each categorical variable (ie, non-Hispanic White race or
ethnicity, Marine Corps service branch, and junior enlisted rank).
bNot available.
cAs a continuous variable, age distribution was assessed using a 1-way ANOVA test and corresponding η2 value.

Care Delivery Modality by Diagnosis
Overall, and irrespective of delivery modality, service members
most often received care for adjustment disorder
(336,766/588,928, 57%) and insomnia (240,776/588,928, 41%),

after which there was a steep drop-off (the next most prevalent
condition was AUD 96,509/588,928, 16%; Table 2). Service
members infrequently received care for panic disorder (3%),
suicidal behavior (0.4%), and suicidal ideation (0.5%).
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Table . Patient treatment modality by behavioral health diagnosis.

Post hoc chi-square

testsbcd (P value)

Breakdown by treatment modality, n (%)Overall, n (%)aDiagnosis

Telehealth onlyIn person onlyBoth in-person and
telehealth

<.01817 (3.23)13,855 (54.75)10,632 (42.02)25,304 (4.30)Acute stress disorder

<.019174 (2.72)186,809 (55.47)140,783 (41.80)336,766 (57.18)Adjustment disorder

<.011622 (1.68)45,548 (47.20)49,339 (51.12)96,509 (16.39)Alcohol use disorder

<.011039 (1.99)19,308 (36.89)31,990 (61.12)52,337 (8.89)Attention-deficit/hyper-
activity disorder

<.011599 (2.71)23,158 (39.22)34,289 (58.07)59,046 (10.03)Generalized anxiety
disorder

<.019255 (3.84)130,585 (54.24)100,936 (41.92)240,776 (40.88)Insomnia

<.011423 (1.86)28,935 (37.75)46,283 (60.39)76,641 (13.01)Major depressive disor-
der

<.01341 (2.21)6590 (42.70)8503 (55.09)15,434 (2.62)Panic disorder

<.011609 (1.95)31,639 (38.34)49,269 (59.71)82,517 (14.01)Posttraumatic stress
disorder

<.01334 (1.51)9648 (43.52)12,189 (54.98)21,171 (3.76)Substance use disorder

<.018 (0.34)976 (41.53)1366 (58.13)2350 (0.40)Suicidal behavior

<.0155 (1.89)1530 (52.54)1327 (45.57)2912 (0.49)Suicidal ideation

aThe columns add up to a number higher than the total N because many people in the study population had more than one diagnosis.
bThese post hoc chi-square tests of equal proportion were conducted between in-person care only and combination in-person and telehealth care.
cAnalyses link behavioral health diagnosis to the visit modality.
dThe unit of measurement is the patient, not the visit. In this analysis, we are investigating patients’ treatment modality overall, rather than the total
number of visits administered.

Those with ASD, adjustment disorder, insomnia, and suicidal
ideation had among the lowest use of hybrid telehealth and
in-person care (42%‐46%), and the highest use of in-person
care alone (approximately 55%). Service members with ADHD,
GAD, MDD, PTSD, and suicidal behavior were most likely to
use a hybrid of in-person and telehealth care (57%‐61%) and
least likely to use in-person care alone (37%‐42%). Those
with AUD, ADHD, PTSD, SUD, MDD, suicidal ideation, and
suicidal behavior were the least likely to use telehealth services
alone (0.34%‐2%). All post hoc tests revealed statistically

significant differences in the use of in-person alone versus
hybrid care for each behavioral health condition (P<.01).

Number of Visits
On average, service members attended 10 visits during the study
period (Table 3). Broken down by modality group, those using
hybrid care averaged approximately 8 times the number of visits
as those using only telehealth and approximately 3 times the
number of visits as those receiving only in-person care (19, 2,
and 6 visits, respectively).
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Table . Number of visits by treatment modality and behavioral health diagnosis.

ANOVABreakdown by treatment modality, mean (SD)Visits, mean (SD)Diagnosis

η2P valueTelehealth onlyIn person onlyBoth in-person and
telehealth

0.24<.012.43 (4.03)5.94 (8.58)19.74 (16.57)10.81 (13.79)All diagnoses

0.02<.011.38 (2.35)1.78 (2.49)2.55 (3.82)2.09 (3.14)Acute stress disor-
der

0.11<.012.53 (3.92)4.43 (5.71)9.92 (10.49)6.67 (8.50)Adjustment disor-
der

0.08<.011.93 (2.88)10.10 (12.92)18.51 (16.71)14.26 (15.54)Alcohol use disor-
der

0.15<.012.27 (2.62)4.18 (4.86)10.93 (9.63)8.27 (8.76)Attention-
deficit/hyperactivi-
ty disorder

0.04<.014.58 (6.58)4.43 (6.28)8.27 (10.29)6.67 (9.04)Generalized anxi-
ety disorder

0.08<.011.42 (1.22)2.49 (2.89)4.83 (5.46)3.43 (4.31)Insomnia

0.06<.014.28 (5.78)5.17 (7.50)10.41 (12.38)8.32 (11.01)Major depressive
disorder

0.04<.013.50 (6.40)3.04 (4.40)5.53 (7.68)4.42 (6.57)Panic disorder

0.09<.014.15 (6.44)7.23 (9.60)15.35 (15.40)12.02 (13.94)Posttraumatic stress
disorder

0.07<.011.77 (1.89)5.98 (8.16)11.50 (12.36)8.95 (11.01)Substance use disor-
der

0.01<.011.00 (0a)1.56 (1.68)1.91 (2.37)1.76 (2.11)Suicidal behavior

0.01<.011.55 (1.02)2.18 (2.66)2.85 (3.89)2.47 (3.28)Suicidal ideation

aSD=0, as all 8 patients attended 1 visit related to suicidal behavior.

The conditions associated with the highest average number of
visits included AUD (average of 14 visits; SD =15.54), PTSD
(average of 12 visits; SD =13.94), as well as ADHD, MDD, and
SUD (average of 8‐9 visits; SDs =8.76-11/01). Insomnia,
suicidal behavior, suicidal ideation, and ASD showed the fewest
number of visits (2‐3 on average; SDs =2.11-4.31). Although
all ANOVA tests indicated statistically significant differences
in the distribution of care modality within each condition, only
7 of the 12 conditions demonstrated a medium or large effect

size (as defined by an η2 statistic between 0.06 and 0.13 and
≥0.14, respectively). Those seeking care for adjustment disorder,
AUD, ADHD, insomnia, MDD, PTSD, and SUD were more
likely to receive hybrid care than either in-person or telehealth

care alone, as indicated by η2 statistics and subsequent Tukey
tests.

Time Interval Between Visits
Overall, the average interval between behavioral health visits
was 67 days (SD =138.81; Table 4). In-person–only visits had
the longest intervals (70 d; SD =153.95), followed by hybrid
visits (64 d; SD =120.00) and telehealth visits (59 d; SD
=139.18). Across specific behavioral health conditions, average
intervals were longest among those with ASD, ADHD, and
insomnia (79‐89 d; SDs =116.65-166.60), and the shortest
among those with AUD, SUD, and suicidal behavior (25‐38
d; SDs =60.93-99.85). In all but 3 conditions (AUD, ADHD,
and SUD), those who received only in-person care had the
longest average intervals between visits. In 6 of the 12
conditions (ASD, AUD, ADHD, insomnia, PTSD, and SUD),
those who received hybrid care of both in-person and telehealth
had the shortest interval between visits. However, no models
produced a medium or large effect size. Suicidal behavior did
not present a significant difference between modalities.
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Table . Number of days between visits by treatment modality and behavioral health diagnosis.

ANOVABreakdown by treatment modality, mean (SD)Days between vis-
its, mean (SD)

Diagnosis

η2P valueTelehealth onlyIn person onlyBoth in-person and
telehealth

0.00<.0159.12 (139.18)70.54 (153.95)63.57 (120.00)67.07 (138.81)All diagnoses

0.01<.0174.80 (151.53)91.71 (188.61)68.09 (122.39)79.05 (157.14)Acute stress disor-
der

0.00<.0153.38 (131.39)65.73 (144.06)59.19 (107.54)62.33 (127.20)Adjustment disor-
der

0.00<.0159.84 (169.24)45.89 (123.29)33.28 (76.34)38.77 (99.85)Alcohol use disor-
der

0.00<.0198.13 (163.71)89.46 (146.93)75.92 (97.60)80.48 (116.65)Attention-
deficit/hyperactivi-
ty disorder

0.01<.0138.19 (92.95)79.27 (146.02)58.24 (98.66)65.39 (118.25)Generalized anxi-
ety disorder

0.01<.01100.51 (194.46)105.31 (193.44)75.66 (137.03)89.53 (166.60)Insomnia

0.01<.0135.35 (79.00)61.68 (120.21)45.45 (77.49)50.99 (94.97)Major depressive
disorder

0.01<.0145.42 (128.93)80.45 (161.05)55.19 (95.16)64.65 (125.36)Panic disorder

0.01<.0148.34 (133.14)63.53 (133.41)47.05 (83.30)52.92 (104.80)Posttraumatic stress
disorder

0.00<.0142.69 (96.45)35.34 (88.21)26.66 (58.88)30.12 (72.07)Substance use disor-
der

0.00.0922.25 (5.30)29.02 (91.40)22.96 (32.48)25.16 (60.93)Suicidal behavior

0.01<.0125.01 (40.29)70.47 (134.66)50.36 (76.22)59.61 (108.08)Suicidal ideation

Discussion

Principal Findings
This study explored the modality of behavioral health
care—telehealth, in-person, and hybrid care—delivered to active
duty service members within the MHS from 2015 to 2021. This
6-year period spanned from when telehealth was seldom used
before the COVID-19 pandemic [7,51,52], during the pandemic
when restrictions led to a surge in telehealth use, and after the
most stringent pandemic-related restrictions were lifted. During
the study period, most service members (60%) received only
in-person care, a sizable minority (36%) received a hybrid of
telehealth and in-person care, and few (4%) received only
telehealth. The higher proportion of in-person and hybrid care
may be influenced by the observation period, which consisted
of mostly prepandemic years when telehealth was seldom used
within the MHS [7,51,52]. The modality of behavioral health
care was also examined by demographic characteristics and
behavioral health diagnoses. Significant demographic
differences emerged showing that women were more likely to
use a hybrid of in-person and telehealth care, whereas men more
frequently used in-person services alone. Soldiers and airmen
used hybrid care more often compared with Marines, while
those in the Coast Guard more commonly used telehealth alone.
Finally, officers, warrant officers, and senior enlisted members
were more likely than junior-enlisted members to use telehealth,
both on its own and in combination with in-person care.

Regarding behavioral health diagnoses, service members with
ASD, adjustment disorder, insomnia, and suicidal ideation had
the highest use of only in-person care and the lowest use of
hybrid care. Service members with ADHD, GAD, MDD, PTSD,
and suicidal behavior were most likely to use hybrid care and
least likely to use only in-person care. Those with AUD, SUD,
ADHD, PTSD, MDD, suicidal ideation, and suicidal behavior
were least likely to use only telehealth. For 8 of the 12
behavioral health conditions of interest (AUD, ADHD, GAD,
MDD, panic disorder, PTSD, SUD, and suicidal behavior),
service members were more likely to receive hybrid care,
whereas the other 4 conditions (ASD, adjustment disorder,
insomnia, and suicidal ideation) were more likely to be
associated with in-person care. Although these demographic
and diagnostic findings were statistically significant and showed
patterns of behavioral health care delivery, effect sizes were
small.

Study analyses also compared the delivery modalities in terms
of number of visits and between-visit intervals as care metrics.
Service members using hybrid care averaged approximately 8
times the number of visits as those using only telehealth and 3
times the number of visits as those receiving in-person care.
Specifically, service members who received hybrid care
averaged 19 visits (SD =16.57), those who received in-person
care only averaged 6 visits (SD =8.58), and those who received
telehealth care only averaged 2 visits (SD =4.03). While a
sufficient dose of psychotherapy can range depending on clinical
factors, such as symptom severity or comorbidities, even a
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minimally sufficient dose of 9 sessions (such as for PTSD) [55],
suggests that only the hybrid group met this threshold.

The average between-visit interval across behavioral health
diagnoses was 67 days. This interval exceeds the recommended
and commonly evaluated frequencies of once or twice weekly
sessions for cognitive behavioral therapies [56,57]. Longer time
between sessions was associated with increased dropout among
service members in treatment for PTSD [58]. However, it should
be noted that not all behavioral health visits were for
psychotherapy, and some conditions (eg, ADHD) may be
successfully treated with fewer sessions of medication
management. Further exploring the frequency of behavioral
health care use within the MHS is critical, as it could
significantly affect service members’ behavioral health and
operational readiness through relevant behavioral health policy.

For between-visit intervals across delivery modalities, this
difference was statistically significant and amounted to
approximately 11 days (70 for in-person only vs 59 for telehealth
only). However, it is difficult to determine the extent to which
this duration is clinically meaningful. For between-visit intervals
across diagnoses, except for 3 (AUD, ADHD, and SUD), service
members who received only in-person care had the longest
average intervals between visits. Conversely, in 6 of the 12
conditions (ASD, AUD, ADHD, insomnia, PTSD, and SUD),
those who received a hybrid of both in-person and telehealth
care had the shortest interval between visits. Among specific
behavioral health conditions, the longest average intervals were
among service members with ASD, ADHD, and insomnia. The
shortest intervals were observed among service members with
suicidal behavior, SUD, and AUD, which aligns with clinical
necessity, as these are presenting concerns often requiring urgent
care due to safety risks. One condition, suicidal behavior, did
not have a significant difference in the length between visits
among the treatment modalities. This may be due, in part, to
the small sample size of those with suicidal behavior; for
example, there were 8 service members who received only
telehealth care.

Comparison With Prior Work
Prior research revealed increased telehealth care use in both the
MHS and civilian hospital settings immediately following the
onset of the COVID-19 pandemic [4-7,32]. However, the use
of a hybrid of telehealth and in-person care has seldom been
explored. In a study that examined modalities of treatment
delivery, most service members with PTSD, depression, or SUD
who initiated behavioral health care early in the pandemic
received a hybrid of telehealth and in-person visits [8].

This study adds to the existing literature in several ways. First,
the use of telehealth, in-person, and hybrid care was explored
over a 6-year period ending in September 2021. In contrast,
Hepner et al [8] used corresponding 6-month observation periods
(April to September) in 2019 and 2020. The selected time points
between these 2 studies highlight different aspects of the data.
For example, during this 6-year observation period that included
years before the COVID-19 pandemic, in-person behavioral
health care was the most common mode of treatment delivery
(60%), whereas in the early months following the onset of the
pandemic, a hybrid mode of delivery was most frequently

received (50%‐56%) [8]. Second, this study uniquely explored
whether treatment delivery modality differed across 12
behavioral health conditions of interest. This research question
is distinct from that addressed by Hepner et al [8], which
determined visits by PTSD, depression, and SUD diagnoses
between pre- and post-pandemic periods.

Finally, this work explored care metrics through the number of
visits received and intervals between visits across behavioral
health conditions and by delivery modality, which showed both
similarities and differences with existing research. This study
showed similar findings to those of Cozzens [31] regarding
reduced time to access care for telehealth compared with
in-person visits. The care metrics in this study varied from those
explored by Hepner et al [8], which focused on treatment
initiation and transitions of care by the 3 diagnoses of interest
during the pre- and post-pandemic periods rather than by both
diagnosis and delivery modality. In sum, this study complements
and builds on the existing literature by extending the
postpandemic period and determining the use of delivery
modality across a wide array of behavioral health diagnoses,
which can inform ongoing health care delivery within the MHS.

Limitations
There are several limitations that should be considered when
interpreting the results of this research. Study data were not
based on gold standard, diagnostic assessments but rather, were
derived from diagnostic and procedural codes documented in
electronic medical records, which may be subject to factors such
as coding errors, provider knowledge, and the extent of
symptoms discussed in an appointment. Specific to telehealth,
there was evolving guidance regarding how providers should
code for telehealth services in the MHS that could have
contributed to variability [8]. Although guidance issued directly
to behavioral health providers during the pandemic period was
obtained by the authors and reviewed for the extraction of
relevant codes, the validity of these codes over time cannot be
ascertained. Health service and policy researchers have proposed
guidance for providers regarding the coding of telehealth
services in the MHS to improve data accuracy [8,31].
Additionally, data were only available for service members who
received behavioral health care that was reimbursed by
TRICARE, and findings may not extend beyond this population.
Separate courses of treatment could not be determined from
medical record data and, with the 6-year period, may result in
longer average between-visit intervals. Data from medical
records indicate health care use and may not represent the care
preferences of service members or satisfaction with care
received. Finally, this study captured trends over an observation
period that included a critical period in telehealth use within
the MHS; however, it does not reflect current patterns of
modality use or those since the declassification of the COVID-19
pandemic as a public health emergency [59], thus necessitating
ongoing research efforts.

Conclusions
Behavioral health conditions can adversely affect service
members and operational readiness. Offering options beyond
in-person behavioral health care may improve access to care,
as study results demonstrated. Collectively, findings from the
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6-year observation period showed that telehealth was commonly
used in combination with in-person care. Furthermore, telehealth
was related to more behavioral health care visits and the least
amount of time between visits, highlighting the advantages of
offering telehealth as an option within the MHS health care
landscape. Although study findings support telehealth as an
option for treatment delivery, it may not be ideally suited for
all service members or in all situations [32], and in-person or
hybrid care delivery may be preferred by a patient or deemed
more clinically appropriate by a provider. Given options for
care delivery within the MHS, it is recommended that treatment

modality be selected based on patient preference and shared
decision-making [49,50]. Additionally, providing ongoing
flexibility, regularly reassessing preferences, and personalizing
treatment are important aspects for the delivery of optimal
behavioral health care to service members [22,50], along with
the infrastructure and policies to support these practices [42].
This study contributes novel information about behavioral health
treatment delivery within the MHS, but further research is
needed to explore service member preferences for delivery
modality (telehealth, in-person, and hybrid care) and how
preferences align with care received and treatment outcomes.

 

Acknowledgments
The authors would like to acknowledge the CHAMPS database management of Thierry Nedellec, editorial support of Michelle
Stoia, and reference and formatting assistance of Hayley Myers.

Funding
KHW, LHG, JAL, JFB, and SYC acknowledge funding support of the Military Health System Research Program. EAS and HJJ
acknowledge the funding support of S21MD010690 (SDSU HealthLINK Endowment).

Disclaimer

KHW is an employee of the US Government. This work was prepared as part of her official duties. Title 17, U.S.C. §105 provides
that copyright protection under this title is not available for any work of the US Government. Title 17, U.S.C. §101 defines a US
Government work as work prepared by a military service member or employee of the US Government as part of that person’s
official duties. Report No. 25‐62 was supported by the Military Health System Research Program under Project ID 62387. The
views expressed in this work are those of the authors and do not necessarily reflect the official policy or position of the Department
of the Navy, Department of Defense, or the US Government.

Data Availability
The datasets generated and analyzed during this study are not publicly available due to personally identifiable information
regulations, but they may be made available by the corresponding author upon reasonable request and approval by the Naval
Health Research Center Institutional Review Board or Privacy Office.

Authors' Contributions
Conceptualization: KHW, LHG, EAS Data curation: JFB Formal analysis: JAL, HJJ, SYC Funding acquisition: KHW, LHG,
EAS Investigation: KHW, LHG, EAS Methodology: KHW, EAS Project administration: KHW Resources: KHW, EAS Supervision:
KHW, LHG, EAS Validation: JAL, JFB, SYC Writing – original draft: KHW, JAL, SYC Writing – review and editing: LHG,
HJJ, JFB, EAS

Conflicts of Interest
None declared.

Multimedia Appendix 1
Medical billing codes denoting behavioral health treatment, telehealth treatment, and behavioral health diagnosis.
[DOCX File, 17 KB - mental_v13i1e83809_app1.docx ]

References
1. ATA’s standardized telehealth terminology and policy language for states on medical practice. American Telemedicine

Association. 2020 Sep 21. URL: https://www.americantelemed.org/wp-content/uploads/2020/10/
ATA-_Medical-Practice-10-5-20.pdf [accessed 2024-11-15]

2. Breslau J, Finucane ML, Locker AR, Baird MD, Roth EA, Collins RL. A longitudinal study of psychological distress in
the United States before and during the COVID-19 pandemic. Prev Med 2021 Feb;143:106362. [doi:
10.1016/j.ypmed.2020.106362] [Medline: 33388325]

3. Lee JEC, Bennett C, Bennett N, et al. Assessing military mental health during the pandemic: a five country collaboration.
Curr Psychiatry Rep 2025 Dec;27(12):733-742. [doi: 10.1007/s11920-024-01522-3] [Medline: 39394493]

JMIR Ment Health 2026 | vol. 13 | e83809 | p.48https://mental.jmir.org/2026/1/e83809
(page number not for citation purposes)

Walter et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mental_v13i1e83809_app1.docx&filename=885ffda7-ea79-11f0-a69d-8d66a2c95771.docx
https://jmir.org/api/download?alt_name=mental_v13i1e83809_app1.docx&filename=885ffda7-ea79-11f0-a69d-8d66a2c95771.docx
https://www.americantelemed.org/wp-content/uploads/2020/10/ATA-_Medical-Practice-10-5-20.pdf
https://www.americantelemed.org/wp-content/uploads/2020/10/ATA-_Medical-Practice-10-5-20.pdf
http://dx.doi.org/10.1016/j.ypmed.2020.106362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33388325&dopt=Abstract
http://dx.doi.org/10.1007/s11920-024-01522-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39394493&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


4. Patel SY, Mehrotra A, Huskamp HA, Uscher-Pines L, Ganguli I, Barnett ML. Trends in outpatient care delivery and
telemedicine during the COVID-19 pandemic in the US. JAMA Intern Med 2021 Mar 1;181(3):388-391. [doi:
10.1001/jamainternmed.2020.5928] [Medline: 33196765]

5. Gilder T, Banaag A, Madsen C, Koehlmoos TP. Trends in telehealth care during the COVID-19 pandemic for the Military
Health System. Telemed Rep 2023;4(1):147-155. [doi: 10.1089/tmr.2022.0042] [Medline: 37771698]

6. Clark L, Fan M, Stahlman S. Surveillance of mental and behavioral health care utilization and use of telehealth, active
component, U.S. Armed Forces, 1 January 2019-30 September 2020. MSMR 2021 Aug 1;28(8):22-27. [Medline: 34622900]

7. Glassman LH, Schmied EA, Jun HJ, Bonkowski JF, Levine JA, Walter KH. Telebehavioral health care utilization among
U.S. military personnel before and during the COVID-19 pandemic. Mil Med 2025 Sep 1;190(Supplement_2):678-685.
[doi: 10.1093/milmed/usaf309] [Medline: 40984144]

8. Hepner KA, Roth CP, Sousa JL, Ruder T, Brown RA, Parast L, et al. Behavioral health care delivery following the onset
of the COVID-19 pandemic: utilization, telehealth, and quality of care for service members with PTSD, depression, or
substance use disorder. RAND Corporation. 2023. URL: https://www.rand.org/pubs/research_reports/RRA421-3.html
[accessed 2024-11-15]

9. Heyworth L, Shah N, Galpin K. 20 years of telehealth in the Veterans Health Administration: taking stock of our past and
charting our future. J Gen Intern Med 2024 Feb;39(Suppl 1):5-8. [doi: 10.1007/s11606-024-08617-w] [Medline: 38378981]

10. Fischer SH, Ray KN, Mehrotra A, Bloom EL, Uscher-Pines L. Prevalence and characteristics of telehealth utilization in
the United States. JAMA Netw Open 2020 Oct 1;3(10):e2022302. [doi: 10.1001/jamanetworkopen.2020.22302] [Medline:
33104208]

11. Ashwick R, Turgoose D, Murphy D. Exploring the acceptability of delivering cognitive processing therapy (CPT) to UK
veterans with PTSD over Skype: a qualitative study. Eur J Psychotraumatol 2019;10(1):1573128. [doi:
10.1080/20008198.2019.1573128] [Medline: 30774784]

12. Acierno R, Knapp R, Tuerk P, et al. A non-inferiority trial of Prolonged Exposure for posttraumatic stress disorder: In
person versus home-based telehealth. Behav Res Ther 2017 Feb;89:57-65. [doi: 10.1016/j.brat.2016.11.009] [Medline:
27894058]

13. Cully JA, Jameson JP, Phillips LL, Kunik ME, Fortney JC. Use of psychotherapy by rural and urban veterans. J Rural
Health 2010;26(3):225-233. [doi: 10.1111/j.1748-0361.2010.00294.x] [Medline: 20633090]

14. Seal KH, Abadjian L, McCamish N, Shi Y, Tarasovsky G, Weingardt K. A randomized controlled trial of telephone
motivational interviewing to enhance mental health treatment engagement in Iraq and Afghanistan veterans. Gen Hosp
Psychiatry 2012;34(5):450-459. [doi: 10.1016/j.genhosppsych.2012.04.007] [Medline: 22632925]

15. Wierwille JL, Pukay-Martin ND, Chard KM, Klump MC. Effectiveness of PTSD telehealth treatment in a VA clinical
sample. Psychol Serv 2016 Nov;13(4):373-379. [doi: 10.1037/ser0000106] [Medline: 27657798]

16. Lustig TA. The Role of Telehealth in an Evolving Health Care Environment: Workshop Summary: The National Academies
Press; 2012. [doi: 10.17226/13466]

17. Hall A, Leech J, Schmeider L, Swayze M, Saenz J, Currier G. Mental health evacuation rate in USCENTCOM. Mil Med
2024 Aug 19;189(Suppl 3):18-20. [doi: 10.1093/milmed/usae032] [Medline: 39160801]

18. Hall A, Olsen C, Gomes J, Bajjani-Gebara J, Meyers E, Wilson R. Relative Risk of All-Cause Medical Evacuation for
Behavioral Health Conditions in U.S. Central Command. Mil Med 2024 Jan 23;189(1-2):e279-e284. [doi:
10.1093/milmed/usad306] [Medline: 37552646]

19. Chen PV, Helm A, Fletcher T, et al. Seeing the Value of Video: A Qualitative Study on Patient Preference for Using Video
in a Veteran Affairs Telemental Health Program Evaluation. Telemed Rep 2021;2(1):156-162. [doi: 10.1089/tmr.2021.0005]
[Medline: 35720740]

20. Acierno R, Gros DF, Ruggiero KJ, et al. Behavioral activation and therapeutic exposure for posttraumatic stress disorder:
a noninferiority trial of treatment delivered in person versus home-based telehealth. Depress Anxiety 2016 May;33(5):415-423.
[doi: 10.1002/da.22476] [Medline: 26864655]

21. Hoge CW, Castro CA, Messer SC, McGurk D, Cotting DI, Koffman RL. Combat duty in Iraq and Afghanistan, mental
health problems, and barriers to care. N Engl J Med 2004 Jul 1;351(1):13-22. [doi: 10.1056/NEJMoa040603] [Medline:
15229303]

22. Jones C, Miguel-Cruz A, Smith-MacDonald L, et al. Virtual trauma–focused therapy for military members, veterans, and
public safety personnel with posttraumatic stress injury: systematic scoping review. JMIR Mhealth Uhealth 2020 Sep
21;8(9):e22079. [doi: 10.2196/22079] [Medline: 32955456]

23. Madsen C, Poropatich R, Koehlmoos TP. Telehealth in the Military Health System: impact, obstacles, and opportunities.
Mil Med 2023 Mar 6;188(Suppl 1):15-23. [doi: 10.1093/milmed/usac207] [Medline: 36882030]

24. Morland LA, Mackintosh MA, Greene CJ, et al. Cognitive processing therapy for posttraumatic stress disorder delivered
to rural veterans via telemental health: a randomized noninferiority clinical trial. J Clin Psychiatry 2014 May;75(5):470-476.
[doi: 10.4088/JCP.13m08842] [Medline: 24922484]

25. Stecker T, Shiner B, Watts BV, Jones M, Conner KR. Treatment-seeking barriers for veterans of the Iraq and Afghanistan
conflicts who screen positive for PTSD. Psychiatr Serv 2013 Mar 1;64(3):280-283. [doi: 10.1176/appi.ps.001372012]
[Medline: 23450385]

JMIR Ment Health 2026 | vol. 13 | e83809 | p.49https://mental.jmir.org/2026/1/e83809
(page number not for citation purposes)

Walter et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1001/jamainternmed.2020.5928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33196765&dopt=Abstract
http://dx.doi.org/10.1089/tmr.2022.0042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37771698&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34622900&dopt=Abstract
http://dx.doi.org/10.1093/milmed/usaf309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40984144&dopt=Abstract
https://www.rand.org/pubs/research_reports/RRA421-3.html
http://dx.doi.org/10.1007/s11606-024-08617-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38378981&dopt=Abstract
http://dx.doi.org/10.1001/jamanetworkopen.2020.22302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33104208&dopt=Abstract
http://dx.doi.org/10.1080/20008198.2019.1573128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30774784&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2016.11.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27894058&dopt=Abstract
http://dx.doi.org/10.1111/j.1748-0361.2010.00294.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20633090&dopt=Abstract
http://dx.doi.org/10.1016/j.genhosppsych.2012.04.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22632925&dopt=Abstract
http://dx.doi.org/10.1037/ser0000106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27657798&dopt=Abstract
http://dx.doi.org/10.17226/13466
http://dx.doi.org/10.1093/milmed/usae032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39160801&dopt=Abstract
http://dx.doi.org/10.1093/milmed/usad306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37552646&dopt=Abstract
http://dx.doi.org/10.1089/tmr.2021.0005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35720740&dopt=Abstract
http://dx.doi.org/10.1002/da.22476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26864655&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa040603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15229303&dopt=Abstract
http://dx.doi.org/10.2196/22079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32955456&dopt=Abstract
http://dx.doi.org/10.1093/milmed/usac207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36882030&dopt=Abstract
http://dx.doi.org/10.4088/JCP.13m08842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24922484&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.001372012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23450385&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


26. Bellanti DM, Kelber MS, Workman DE, Beech EH, Belsher BE. Rapid review on the effectiveness of telehealth interventions
for the treatment of behavioral health disorders. Mil Med 2022 May 3;187(5-6):e577-e588. [doi: 10.1093/milmed/usab318]
[Medline: 34368853]

27. McClellan MJ, Osbaldiston R, Wu R, et al. The effectiveness of telepsychology with veterans: a meta-analysis of services
delivered by videoconference and phone. Psychol Serv 2022 May;19(2):294-304. [doi: 10.1037/ser0000522] [Medline:
33539135]

28. Turgoose D, Ashwick R, Murphy D. Systematic review of lessons learned from delivering tele-therapy to veterans with
post-traumatic stress disorder. J Telemed Telecare 2018 Oct;24(9):575-585. [doi: 10.1177/1357633X17730443] [Medline:
28958211]

29. Olden M, Wyka K, Cukor J, et al. Pilot study of a telehealth-delivered medication-augmented exposure therapy protocol
for PTSD. J Nerv Ment Dis 2017 Feb;205(2):154-160. [doi: 10.1097/NMD.0000000000000563] [Medline: 27441461]

30. Ziemba SJ, Bradley NS, Landry LAP, Roth CH, Porter LS, Cuyler RN. Posttraumatic stress disorder treatment for Operation
Enduring Freedom/Operation Iraqi Freedom combat veterans through a civilian community–based telemedicine network.
Telemed J E Health 2014 May;20(5):446-450. [doi: 10.1089/tmj.2013.0312] [Medline: 24617961]

31. Cozzens FJ. A cost benefit analysis on the utilization of telemedicine services for mental health. EMBA capstone project
report. Naval Postgraduate School. 2021.

32. Lancaster SL, Linkh DJ, Lawless CE, Renno S. Comparison of telehealth and in-person mental health care in military
veterans and active-duty service members. Psychol Serv 2025 May;22(2):215-220. [doi: 10.1037/ser0000868] [Medline:
38780556]

33. Donelan K, Barreto EA, Sossong S, et al. Patient and clinician experiences with telehealth for patient follow-up care. Am
J Manag Care 2019 Jan;25(1):40-44. [Medline: 30667610]

34. Murphy D, Turgoose D. Evaluating an internet-based video cognitive processing therapy intervention for veterans with
PTSD: a pilot study. J Telemed Telecare 2020 Oct;26(9):552-559. [doi: 10.1177/1357633X19850393] [Medline: 31208264]

35. Shore P, Goranson A, Ward MF, Lu MW. Meeting veterans where they’re @: a VA Home-Based Telemental Health
(HBTMH) pilot program. Int J Psychiatry Med 2014;48(1):5-17. [doi: 10.2190/PM.48.1.b] [Medline: 25354923]

36. Whealin JM, King L, Shore P, Spira JL. Diverse veterans’ pre- and post-intervention perceptions of home telemental health
for posttraumatic stress disorder delivered via tablet. Int J Psychiatry Med 2017 Jan;52(1):3-20. [doi:
10.1177/0091217417703291] [Medline: 28486881]

37. Yuen EK, Gros DF, Price M, et al. Randomized controlled trial of home-based telehealth versus in-person prolonged
exposure for combat-related PTSD in veterans: preliminary results. J Clin Psychol 2015 Jun;71(6):500-512. [doi:
10.1002/jclp.22168] [Medline: 25809565]

38. Kichloo A, Albosta M, Dettloff K, et al. Telemedicine, the current COVID-19 pandemic and the future: a narrative review
and perspectives moving forward in the USA. Fam Med Community Health 2020 Aug;8(3):e000530. [doi:
10.1136/fmch-2020-000530] [Medline: 32816942]

39. Mani V, Pomer A, Madsen C, et al. Filling the gaps in the pandemic response: impact of COVID-19 on telehealth in the
Military Health System. Telemed J E Health 2024 May;30(5):1443-1449. [doi: 10.1089/tmj.2023.0478] [Medline: 38126844]

40. Appleton R, Williams J, Vera San Juan N, et al. Implementation, adoption, and perceptions of telemental health during the
COVID-19 pandemic: systematic review. J Med Internet Res 2021 Dec 9;23(12):e31746. [doi: 10.2196/31746] [Medline:
34709179]

41. Batastini AB, Paprzycki P, Jones ACT, MacLean N. Are videoconferenced mental and behavioral health services just as
good as in-person? A meta-analysis of a fast-growing practice. Clin Psychol Rev 2021 Feb;83:101944. [doi:
10.1016/j.cpr.2020.101944] [Medline: 33227560]

42. Boykin DM, Keegan F, Thompson KE, Voelkel E, Lindsay JA, Fletcher TL. Video to home delivery of evidence-based
psychotherapy to veterans with posttraumatic stress disorder. Front Psychiatry 2019;10:893. [doi: 10.3389/fpsyt.2019.00893]
[Medline: 31920747]

43. Lythreatis S, Singh SK, El-Kassar AN. The digital divide: a review and future research agenda. Technol Forecast Soc
Change 2022 Feb;175:121359. [doi: 10.1016/j.techfore.2021.121359]

44. Kelber MS, Smolenski DJ, Boyd C, et al. Evidence-based telehealth interventions for post-traumatic stress disorder,
depression, and anxiety: a systematic review and meta-analysis. J Telemed Telecare 2025 Jul;31(6):757-767. [doi:
10.1177/1357633X231224491] [Medline: 38254285]

45. Luxton DD, Pruitt LD, Wagner A, Smolenski DJ, Jenkins-Guarnieri MA, Gahm G. Home-based telebehavioral health for
U.S. military personnel and veterans with depression: a randomized controlled trial. J Consult Clin Psychol 2016
Nov;84(11):923-934. [doi: 10.1037/ccp0000135] [Medline: 27599225]

46. Mohr DC, Ho J, Duffecy J, et al. Effect of telephone-administered vs face-to-face cognitive behavioral therapy on adherence
to therapy and depression outcomes among primary care patients: a randomized trial. JAMA 2012 Jun 6;307(21):2278-2285.
[doi: 10.1001/jama.2012.5588] [Medline: 22706833]

47. Study and report on increasing telehealth services across armed forces. Department of Defense. 2022. URL: https://www.
health.mil/Reference-Center/Reports/2022/10/21/Study-and-Report-on-Increasing-Telehealth-Services-across-Armed-Forces
[accessed 2024-11-15]

JMIR Ment Health 2026 | vol. 13 | e83809 | p.50https://mental.jmir.org/2026/1/e83809
(page number not for citation purposes)

Walter et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1093/milmed/usab318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34368853&dopt=Abstract
http://dx.doi.org/10.1037/ser0000522
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33539135&dopt=Abstract
http://dx.doi.org/10.1177/1357633X17730443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28958211&dopt=Abstract
http://dx.doi.org/10.1097/NMD.0000000000000563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27441461&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2013.0312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24617961&dopt=Abstract
http://dx.doi.org/10.1037/ser0000868
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38780556&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30667610&dopt=Abstract
http://dx.doi.org/10.1177/1357633X19850393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31208264&dopt=Abstract
http://dx.doi.org/10.2190/PM.48.1.b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25354923&dopt=Abstract
http://dx.doi.org/10.1177/0091217417703291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28486881&dopt=Abstract
http://dx.doi.org/10.1002/jclp.22168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25809565&dopt=Abstract
http://dx.doi.org/10.1136/fmch-2020-000530
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32816942&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2023.0478
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38126844&dopt=Abstract
http://dx.doi.org/10.2196/31746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34709179&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2020.101944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33227560&dopt=Abstract
http://dx.doi.org/10.3389/fpsyt.2019.00893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31920747&dopt=Abstract
http://dx.doi.org/10.1016/j.techfore.2021.121359
http://dx.doi.org/10.1177/1357633X231224491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38254285&dopt=Abstract
http://dx.doi.org/10.1037/ccp0000135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27599225&dopt=Abstract
http://dx.doi.org/10.1001/jama.2012.5588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22706833&dopt=Abstract
https://www.health.mil/Reference-Center/Reports/2022/10/21/Study-and-Report-on-Increasing-Telehealth-Services-across-Armed-Forces
https://www.health.mil/Reference-Center/Reports/2022/10/21/Study-and-Report-on-Increasing-Telehealth-Services-across-Armed-Forces
http://www.w3.org/Style/XSL
http://www.renderx.com/


48. Strategic Plan: Fiscal Years 2025-2030. Defense Health Agency. 2025. URL: https://dha.mil/-/media/Project/Documents/
DHA_StrategicPlan_20240910_FINAL_2pager.pdf [accessed 2026-11-2]

49. Morland LA, Wells SY, Glassman LH, Greene CJ, Hoffman JE, Rosen CS. Advances in PTSD treatment delivery: review
of findings and clinical considerations for the use of telehealth interventions for PTSD. Curr Treat Options Psychiatry
2020;7(3):221-241. [doi: 10.1007/s40501-020-00215-x] [Medline: 32837831]

50. Schlief M, Saunders KRK, Appleton R, et al. Synthesis of the evidence on what works for whom in telemental health: rapid
realist review. Interact J Med Res 2022 Sep 29;11(2):e38239. [doi: 10.2196/38239] [Medline: 35767691]

51. Health care: telehealth and remote patient monitoring use in medicare and selected federal programs (GAO-17-365).
Government Accountability Office. 2017. URL: https://www.gao.gov/assets/gao-17-365.pdf [accessed 2024-11-15]

52. Hepner KA, Brown RA, Roth CP, Ruder T, Pincus HA. Behavioral health care in the military health system: access and
quality for remote service members. RAND Corporation. 2021. URL: https://www.rand.org/pubs/research_reports/RR2788.
html [accessed 2024-11-15]

53. Walter KH, Levine JA, Highfill-McRoy RM, Navarro M, Thomsen CJ. Prevalence of posttraumatic stress disorder and
psychological comorbidities among US active duty service members, 2006–2013. J Trauma Stress 2018 Dec;31(6):837-844.
[doi: 10.1002/jts.22337] [Medline: 30398680]

54. International Classification of Diseases, Tenth Revision. World Health Organization. 1993. URL: https://icd.who.int/
browse10/2019/en [accessed 2025-12-29]

55. Harper KL, Lee DJ, Moshier S, Zweig I, Keane TM, Marx BP. Is adequate dose adequate? An examination of the impact
of psychotherapy on posttraumatic stress disorder symptoms utilizing Veterans Health Administration medical records.
Psychol Serv 2025 Feb;22(1):167-176. [doi: 10.1037/ser0000830] [Medline: 38271024]

56. Ciharova M, Karyotaki E, Miguel C, et al. Amount and frequency of psychotherapy as predictors of treatment outcome for
adult depression: a meta-regression analysis. J Affect Disord 2024 Aug 15;359:92-99. [doi: 10.1016/j.jad.2024.05.070]
[Medline: 38777269]

57. Gutner CA, Suvak MK, Sloan DM, Resick PA. Does timing matter? Examining the impact of session timing on outcome.
J Consult Clin Psychol 2016 Dec;84(12):1108-1115. [doi: 10.1037/ccp0000120] [Medline: 27213491]

58. Fleming CJE, Hawrilenko M, Wachen JS, et al. It’s about time: examining the role of session timing in cognitive processing
therapy in active duty military personnel. Journal of Behavioral and Cognitive Therapy 2020 Sep;30(3):231-239. [doi:
10.1016/j.jbct.2020.04.001]

59. Fact sheet: end of the COVID-19 public health emergency. US Department of Health and Human Services. 2023. URL:
https://www.hhs.gov/about/news/2023/05/09/fact-sheet-end-of-the-covid-19-public-health-emergency.html [accessed
2024-11-15]

Abbreviations
ADHD: attention-deficit/hyperactivity disorder
ASD: acute stress disorder
AUD: alcohol use disorder
GAD: generalized anxiety disorder
ICD-10: International Classification of Diseases, 10th Revision
MDD: major depressive disorder
MDR: Military Health System Data Repository
MHS: Military Health System
PTSD: posttraumatic stress disorder
SUD: substance use disorder

Edited by C Huber; submitted 09.09.25; peer-reviewed by NH Corry, TO Walton; revised version received 15.11.25; accepted 08.12.25;
published 05.01.26.

Please cite as:
Walter KH, Glassman LH, Levine JA, Jun HJ, Bonkowski JF, Chung SY, Schmied EA
Telebehavioral Health, In-Person, and Hybrid Modalities of Treatment Delivery Among US Service Members: Longitudinal
Observational Study
JMIR Ment Health 2026;13:e83809
URL: https://mental.jmir.org/2026/1/e83809 
doi:10.2196/83809

JMIR Ment Health 2026 | vol. 13 | e83809 | p.51https://mental.jmir.org/2026/1/e83809
(page number not for citation purposes)

Walter et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://dha.mil/-/media/Project/Documents/DHA_StrategicPlan_20240910_FINAL_2pager.pdf
https://dha.mil/-/media/Project/Documents/DHA_StrategicPlan_20240910_FINAL_2pager.pdf
http://dx.doi.org/10.1007/s40501-020-00215-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32837831&dopt=Abstract
http://dx.doi.org/10.2196/38239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35767691&dopt=Abstract
https://www.gao.gov/assets/gao-17-365.pdf
https://www.rand.org/pubs/research_reports/RR2788.html
https://www.rand.org/pubs/research_reports/RR2788.html
http://dx.doi.org/10.1002/jts.22337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30398680&dopt=Abstract
https://icd.who.int/browse10/2019/en
https://icd.who.int/browse10/2019/en
http://dx.doi.org/10.1037/ser0000830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38271024&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2024.05.070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38777269&dopt=Abstract
http://dx.doi.org/10.1037/ccp0000120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27213491&dopt=Abstract
http://dx.doi.org/10.1016/j.jbct.2020.04.001
https://www.hhs.gov/about/news/2023/05/09/fact-sheet-end-of-the-covid-19-public-health-emergency.html
https://mental.jmir.org/2026/1/e83809
http://dx.doi.org/10.2196/83809
http://www.w3.org/Style/XSL
http://www.renderx.com/


© Kristen H Walter, Lisa H Glassman, Jordan A Levine, Hee-Jin Jun, James F Bonkowski, Samuel Y Chung, Emily A Schmied.
Originally published in JMIR Mental Health (https://mental.jmir.org), 5.1.2026. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Mental Health, is properly
cited. The complete bibliographic information, a link to the original publication on https://mental.jmir.org/, as well as this copyright
and license information must be included.

JMIR Ment Health 2026 | vol. 13 | e83809 | p.52https://mental.jmir.org/2026/1/e83809
(page number not for citation purposes)

Walter et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Trends in the Implementation of the Cyberchondria Severity Scale:
Bibliometric Analysis

Adam C Powell1,2, PhD; Cayetana Calderon-Smith3, MSEd, MPhilEd
1Payer+Provider Syndicate, 20 Oakland Ave, Newton, MA, United States
2College of Population Health, Thomas Jefferson University, Philadelphia, PA, United States
3Therapy 2.0, Bala Cynwyd, PA, United States

Corresponding Author:
Adam C Powell, PhD
Payer+Provider Syndicate, 20 Oakland Ave, Newton, MA, United States

Abstract

Background: Cyberchondria, a combination of the words “cyber” and “hypochondriasis,” is a condition that is receiving
increasing attention from clinicians and researchers globally. Researchers are currently using multiple instruments to quantify it.
Furthermore, the instruments have been translated into multiple languages.

Objective: This study aimed to examine the extent to which researchers are measuring cyberchondria using the 33-item
Cyberchondria Severity Scale (CSS) and its 12-item abbreviated version, the CSS-12. It also examined the relative use of
cyberchondria instruments in different languages.

Methods: PubMed and PsycInfo were searched for articles published between May 1, 2019, and December 31, 2024, featuring
the term “cyberchondria” in the title. Included articles mentioned the CSS, were empirical studies, and were in English. Each
article was categorized by the CSS version, publication year, and language of instrument implementation. Fisher exact tests were
used to assess associations, and the Spearman rank correlation coefficient was used to evaluate trend monotonicity.

Results: Among the 117 articles included in the analysis, 42 (35.9%) used the CSS, 38 (32.5%) used the CSS-12, and the
remaining 37 (31.6%) used unknown or modified versions. Although CSS-12 use began with its introduction in 2019, there was
no significant association between publication year and instrument choice (P=.84). Unadjusted analysis found that the relationship
between year and the percentage of articles using the CSS-12 showed a statistically significant monotonic trend (ρ=0.89; P=.02).
This finding was not significant after applying a Bonferroni correction. However, there was a significant association between the
language of the instrument and the CSS version used (P<.001).

Conclusions: From 2019 to 2024, both the CSS and CSS-12 continued to be used. The CSS-12 offers benefits such as brevity
and the removal of reverse-keyed items, while the original CSS remains useful for studies that require the mistrust of medical
professionals subscale. The significant association between language and instrument choice suggests that cultural and linguistic
factors impact selection, and instrument choice should be guided by the study’s objectives and the constructs of interest.

(JMIR Ment Health 2026;13:e75003)   doi:10.2196/75003

KEYWORDS

health anxiety; health information seeking behavior; hypochondriasis; hypochondria; Cyberchondria Severity Scale; CSS; 12-item
Cyberchondria Severity Scale; CSS-12

Introduction

Definition and Current Measurement Tools
Cyberchondria is a portmanteau of the words “cyber” and
“hypochondriasis.” Its measurement was first formalized through
the development of the Cyberchondria Severity Scale (CSS) in
2014 [1]. In its original format, the CSS consists of a 33-item
questionnaire, grouped into 5 subscales, some of which identify
behaviors (ie, compulsiveness, excessiveness, and reassurance
seeking) or mental states (ie, distress). An additional subscale,
mistrust of medical professionals, has the potential to be

problematic, as it may measure a construct that is different from,
but related to, the other 4 cyberchondria subscales [2].

In response to both the length of the original, long-form CSS
and the potential issues surrounding the mistrust of medical
professionals subscale, an abbreviated version called the CSS-12
was developed in 2019 [3]. The CSS-12 consists of a 12-item
questionnaire containing questions drawn from the original
version; however, it does not include any items related to the
mistrust of medical professionals. The creators of the original
CSS were involved in the development and validation of CSS-12
and thus have implicitly endorsed it.
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Since their creation, the CSS and CSS-12 have been used in
numerous studies and have become de facto standards for the
measurement of cyberchondria. A potential overreliance on the
CSS is acknowledged in the literature [4]. Furthermore, the
instruments have been translated into other languages and have
been extensively used in adapted forms. On this note, in 2016,
a German team created the 15-question German version of the
instrument, dubbed the CSS-15 [5]. Additional novel instruments
have been developed, some of which include the aforementioned
mistrust of medical professionals construct [6,7].

Study Aims
There is widespread use of the CSS and CSS-12 and a lack of
research comparing their relative use. To address this lacuna,
this study aims to provide future researchers with greater
understanding of the extent to which each version is used and
the degree to which each version is being used in languages
other than English. It additionally aims to contribute to the
discussion of the various contexts in which inclusion of the
mistrust of medical professionals subscale is helpful. To achieve
these aims, we conducted a review of the literature to determine
the relative frequency with which the CSS and CSS-12 were
used and the languages in which they were used. While
conducting this review, situations in which noncanonical forms
of the questionnaire were used were noted.

Methods

Ethical Considerations
Ethics approval and informed consent were not applicable
because this study examined the published literature, rather than
human participants.

Search Strategy and Sample Selection
In September 2025, PubMed and PsycInfo were searched for
all potentially relevant articles published between May 1, 2019,
the date of publication of the article defining the CSS-12, and
December 31, 2024, the last day of the most recent calendar
year. PubMed is a free tool that searches the archive of
biomedical and life sciences journal literature maintained by
the United States National Library of Medicine. It may be most
accessible to clinical practitioners without institutional access
to paywalled sources. PsycInfo is a database of articles
administered by the American Psychological Association.
Articles likely to be about cyberchondria were initially identified
by searching for peer-reviewed, published articles with
“cyberchondria” in the title. A pool of articles to evaluate was
created by removing the duplicates found by both sources.
Articles were excluded if they were replies, corrigenda, letters
to the editor, letters from the editor, or not actually published
during the search period. Further exclusions were made for
articles that were not in English, were reviews, contained
conceptual analysis, or did not measure cyberchondria.

Measurement
Each article was reviewed to determine whether it used the
original 33-question CSS, the CSS-12, another form of the CSS
(eg, the CSS-15 or an author-derived version), or an unknown
version. Culturally equivalent translations of the CSS or CSS-12

from English into another language were classified as being the
instrument that was translated. The process used to determine
the version of the scale used is described in Multimedia
Appendix 1. Two variables were created to capture the language
of the instrument: 1 variable that categorized studies as having
used an instrument with an “unspecified” language if it was not
explicitly stated and 1 variable that attempted to infer the
language of the instrument used in studies based upon the
context in which they were conducted. The process used to
ascertain the language used in an article is described in
Multimedia Appendix 2.

Articles were additionally classified by year of publication and
by the language in which the instrument was implemented.
While only English-language articles were considered, articles
were written by authorship teams from various nations and, in
many cases, reported on empirical research that was not
conducted in English. Studies conducted in English-speaking
countries were assumed to have used an English version of the
instrument, unless explicitly stated otherwise. This assumption
was made, as the original implementations of the CSS and
CSS-12 were in English.

Analysis
For each year, 2019 to 2024, the number of articles using the
CSS, the CSS-12, and other variations of the CSS was
determined by reviewing the contents of the articles meeting
the sample selection criteria, and results were recorded in a
table. If the version of the CSS used could not be determined,
it was classified as “unknown.” Fisher exact tests were used to
assess the relationship between year and the type of CSS
instrument used, considering both the totality of the articles and
a subset using only the CSS or CSS-12. Spearman rank
correlation coefficient was calculated to determine whether
there was a trend in the percentage of cyberchondria articles
using the CSS-12 that was monotonic. The percentage of
cyberchondria articles using the CSS-12 was then plotted by
year using a scatterplot.

The sample was examined to determine the language used to
assess cyberchondria in each study considered. For each
language found in the sample, the number of studies using the
CSS, the CSS-12, and author-derived variations of the CSS was
determined. Fisher exact tests were run to assess whether a
significant association existed between language and CSS
implementation used, again considering both the totality of the
articles and the subset using only the CSS or CSS-12.

Results

Searching PubMed yielded 124 articles, and searching PsycInfo
yielded 73 articles. Of these 197 articles, 144 (73.1%) were
unique. The exclusion criteria were applied as shown in the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) diagram (Figure 1), leading to 117 (59.4%)
studies being included in the review. Of these 117 articles, 42
(35.9%) used the CSS, 38 (32.5%) used the CSS-12, 36 (30.8%)
used other instruments, and 1 (0.9%) used an unknown
instrument.
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram depicting the sample creation process.

As shown in Table 1, while the CSS-12 was introduced in 2019,
it took some time for it to gain widespread use after its initial
introduction [3]. Only 11% (1/9) of the articles used it in 2020,
and only 36% (5/14) of the articles used it in 2021. A Fisher
exact test did not identify a significant association between the
year of publication and the instrument used (P=.84). When a
Fisher exact test was run considering only studies that used the
CSS or CSS-12 (excluding studies using instruments classified

as other and unknown), there was still no significant relationship
between the year of publication and the instrument used (P=.54).
Spearman rank correlation coefficient showed a statistically
significant monotonic relationship between the year of
publication and the proportion of studies using the CSS-12
(ρ=0.89; P=.02). The year in which the greatest proportion of
the studies used the CSS-12 was 2024, when 39% (9/23) of the
studies used the instrument.
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Table . Instrument use by year, 2019 to 2024.

Unknown, n (%)Other, n (%)CSS-12b, n (%)CSSa, n (%)

0 (0)3 (50)

[7,10,11]

1 (16.7)

[3]

2 (33.3)

[8,9]

2019 (n=6)

0 (0)3 (33.3)

[18-20]

1 (11.1)

[17]

5 (55.6)

[12-16]

2020 (n=9)

0 (0)3 (21.4)

[32-34]

5 (35.7)

[27-31]

6 (42.9)

[21-26]

2021 (n=14)

1 (2.6)

[73]

11 (28.2)

[62-72]

12 (30.8)

[50-61]

15 (38.5)

[35-49]

2022 (n=39)

0 (0)10 (38.5)

[90-99]

10 (38.5)

[80-89]

6 (23.1)

[74-79]

2023 (n=26)

0 (0)6 (26.1)

[6,117-121]

9 (39.1)

[108-116]

8 (34.8)

[100-107]

2024 (n=23)

1 (0.9)36 (30.8)38 (32.5)42 (35.9)Grand total (n=117)

aCSS: Cyberchondria Severity Scale.
bCSS-12: 12-item Cyberchondria Severity Scale.

As shown in the scatterplot presented in Figure 2, the only
cyberchondria article published in 2019 mentioning the CSS-12
was the article that defined the instrument [3]. Use of the
CSS-12 exceeded use of the CSS in 2023 and 2024, but studies

using the CSS-12 did not account for the majority of studies
due to the various other versions of the instrument that were
used.

Figure 2. Percentage of cyberchondria articles using the 12-item Cyberchondria Severity Scale (CSS-12) by year.

As shown in Table 2, among the articles that explicitly stated
the language that was used, the CSS saw the greatest adoption
in articles that implemented it in Turkish (14/42, 33%), and the
CSS-12 saw the greatest adoption in articles that implemented
it in Chinese (6/38, 16%) or Turkish (6/38, 16%). The languages
for which there were more articles written using the CSS-12
than the CSS were Arabic (4/5, 80%), Chinese (6/9, 67%),
Persian (3/4, 75%), Russian (1/1, 100%), Spanish (2/2, 100%),

and Serbian (1/2, 50%). A Fisher exact test identified a
significant association between the language in which an article
implemented its cyberchondria measurement and the instrument
used (P<.001). When articles using an instrument other than
the CSS or CSS-12 were excluded from the analysis, a Fisher
exact test likewise identified a significant association between
the language in which an article implemented its cyberchondria
measurement and the instrument used (P=.03).
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Table . Instrument use by language (ambiguous cases classified as “unspecified”).

Unknown, n (%)Other, n (%)CSS-12b, n (%)CSSa, n (%)Language

0 (0)1 (20)

[117]

4 (80)

[27,80-82]

0 (0)Arabic (n=5)

0 (0)1 (11.1)

[90]

6 (66.7)

[28,50,83,108-110]

2 (22.2)

[35,74]

Chinese (n=9)

0 (0)5 (83.3)

[7,18,91,92,118]

0 (0)1 (16.7)

[100]

Croatian (n=6)

1 (5.6)

[73]

5 (27.8)

[10,32,62,93,119]

5 (27.8)

[3,84,111-113]

7 (38.9)

[8,9,12,13,21,22,36]

English (n=18)

0 (0)0 (0)1 (100)

[85]

0 (0)French (n=1)

0 (0)2 (66.7)

[19,63]

0 (0)1 (33.3)

[101]

German (n=3)

0 (0)1 (100)

[64]

0 (0)0 (0)Indonesian (n=1)

0 (0)0 (0)3 (50)

[29,51,52]

3 (50)

[14,37,38]

Italian (n=6)

0 (0)1 (100)

[94]

0 (0)0 (0)Korean (n=1)

0 (0)0 (0)3 (75)

[17,30,53]

1 (25)

[75]

Persian (n=4)

0 (0)0 (0)1 (12.5)

[54]

7 (87.5)

[15,23,24,39,102-104]

Polish (n=8)

0 (0)0 (0)0 (0)1 (100)

[40]

Portuguese (n=1)

0 (0)0 (0)1 (100)

[55]

0 (0)Russian (n=1)

0 (0.0)1 (50.0)

[95]

1 (50.0)

[56]

0 (0.0)Serbian (n=2)

0 (0)0 (0)2 (100)

[57,86]

0 (0)Spanish (n=2)

0 (0)4 (16.7)

[33,65,66,96]

6 (25)

[31,58-60,87,114]

14 (58.3)

[25,41-46,76-79,105-107]

Turkish (n=24)

0 (0)1 (100)

[99]

0 (0)0 (0)Urdu (n=1)

0 (0)14 (58.3)

[6,11,20,34,67-72,97,98,120,121]

5 (20.8)

[61,88,89,115,116]

5 (20.8)

[16,26,47-49]

Unspecified (n=24)

1 (0.9)36 (30.8)38 (32.5)42 (35.9)Grand total (n=117)

aCSS: Cyberchondria Severity Scale.
bCSS-12: 12-item Cyberchondria Severity Scale.

In Table 2, of the 117 articles, the language of the instrument
was unspecified in 24 (20.5%), as no explicit statement was
provided. However, because the language can often be inferred
from the national context in which the study was conducted,
Table 3 reports scale use by language, incorporating both

explicitly stated and inferred languages. In this revised analysis,
studies implementing the traditional CSS in Turkish were most
common (15/42, 36% articles), whereas among studies using
the CSS-12, those implementing it in English (7/38, 18%) or
Turkish predominated (7/38, 18%).
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Table . Instrument use by language (languages inferred for ambiguous cases).

Unknown, n (%)Other, n (%)CSS-12b, n (%)CSSa, n (%)Language

0 (0)2 (33.3)

[67,117]

4 (66.7)

[27,80-82]

0 (0)Arabic (n=6)

0 (0)8 (50)

[6,34,68,71,72,90,120,121]

6 (37.5)

[28,50,83,108-110]

2 (12.5)

[35,74]

Chinese (n=16)

0 (0)5 (83.3)

[7,18,91,92,118]

0 (0)1 (16.7)

[100]

Croatian (n=6)

1 (3.6)

[73]

11 (39.3)

[10,11,20,32,62,69,70,93,97,98,119]

7 (25)

[3,84,111-113,115,116]

9 (32.1)

[8,9,12,13,21,22,36,47,48]

English (n=28)

0 (0)0 (0)1 (100)

[85]

0 (0)French (n=1)

0 (0)2 (66.7)

[19,63]

0 (0)1 (33.3)

[101]

German (n=3)

0 (0)1 (100)

[64]

0 (0)0 (0)Indonesian (n=1)

0 (0)0 (0)3 (50)

[29,51,52]

3 (50)

[14,37,38]

Italian (n=6)

0 (0)1 (100)

[94]

0 (0)0 (0)Korean (n=1)

0 (0)0 (0)4 (80)

[17,30,53,61]

1 (20)

[75]

Persian (n=5)

0 (0)0 (0)2 (22.2)

[54,88]

7 (77.8)

[15,23,24,39,102-104]

Polish (n=9)

0 (0)0 (0)0 (0)1 (100)

[40]

Portuguese (n=1)

0 (0)0 (0)0 (0)2 (100)

[16,26]

Romanian (n=2)

0 (0)0 (0)1 (100)

[55]

0 (0)Russian (n=1)

0 (0)1 (50)

[95]

1 (50)

[56]

0 (0)Serbian (n=2)

0 (0)0 (0)2 (100)

[57,86]

0 (0)Spanish (n=2)

0 (0)4 (15.4)

[33,65,66,96]

7 (26.9)

[31,58-60,87,89,114]

15 (57.7)

[25,41-46,49,76-79,105-107]

Turkish (n=26)

0 (0)1 (100)

[99]

0 (0)0 (0)Urdu (n=1)

1 (0.9)36 (30.8)38 (32.5)42 (35.9)Grand total (n=117)

aCSS: Cyberchondria Severity Scale.
bCSS-12: 12-item Cyberchondria Severity Scale.

As was the case in which languages were not inferred, a Fisher
exact test found a significant association between the language
in which an article implemented its cyberchondria measurement
and the instrument used (P<.001); this association remained
significant (P=.03) when articles using an instrument other than
the CSS or CSS-12 were excluded.

Discussion

Adoption Trends
From the results in Table 1, it appears that the CSS-12 [3] had
not completely replaced the CSS [1] in 2024. Given that there
is no financial cost to switching instruments, it would be
expected that the CSS-12 would completely replace the CSS
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over time if the 2 were perfect substitutes. This would be
expected, as the CSS-12 is less time intensive to administer and
is potentially less confusing for respondents due to its lack of
reverse-keyed questions (eg, those measuring mistrust of
medical professionals). The CSS-12’s shorter length is
potentially beneficial for both completion rates and the cost of
administration. The main barriers to adoption of the CSS-12 in
a study are researcher awareness and development of the study
design after gaining awareness of the CSS-12. That said, the
correlation between year and the proportion of cyberchondria
studies using the CSS-12 achieved significance (ρ=0.89; P=.02),
and it appears that there was a monotonic relationship trending
toward greater use of the CSS-12 over time.

Measurement of the Mistrust of Medical Professionals
Given that the CSS-12 had been available for more than 4 years
by the start of 2024, the fact that out of 23 studies, 8 (34.8%)
used the original CSS in 2024 suggests that the CSS-12 may
not be a perfect substitute. One key difference between the CSS
and CSS-12 is that the CSS contains a subscale related to the
mistrust of medical professionals, whereas the CSS-12 does
not. Furthermore, this omission in the CSS-12 also makes it
less suitable as an instrument for the study of the relationship
between the mistrust of medical professionals and cyberchondria
or other health issues, such as health anxiety [122].

Further research needs to be conducted to determine whether
mistrust of medical professionals is a subconstruct related to,
but distinct from, cyberchondria [2,13,38,123]. Concern over
it being a distinct construct initially prompted its removal [3].
Some authors have opted to use the CSS without the
reverse-keyed mistrust of medical professionals questions, citing
concerns with the 5-factor structure of the CSS [8,24,36,47].
However, as the cyclical, reinforcing role of problematic digital
information searches has been proposed to be a focal feature of
cyberchondria presentations [124], barriers to accessing
information from medical professionals constitute a concern of
significant relevance. A lack of trust in health care providers
broadly identifies a potential barrier to the access, use, and
provision of care.

Measuring mistrust of medical professionals is relevant in public
health and clinical care settings. Globally, most people do not
trust medical professionals. The Wellcome Global Monitor
2020, a survey of more than 119,000 people residing in 113
countries, found that only 45% of people trust physicians and
nurses in their country [125]. Measuring mistrust of medical
professionals is increasingly important due to the erosion of
trust that occurred during the COVID-19 pandemic. A repeated
survey of Americans found that the proportion of adults who
reported “a lot” of trust for physicians and hospitals declined
from 71.5% in April 2020 to 40.1% in January 2024 [126].
These data suggest that the percentage of Americans with some
doubts about the trustworthiness of medical professionals
became the majority over this period. Furthermore, the study
did not find signs that trust was rebounding. As mistrust of
medical professionals becomes more common, it may be worth
further exploring the nature of its association with
cyberchondria, or its potential role as a control variable [127].
As these applications can only be performed with the original,

long-form CSS, they provide a potential source of relevance
for the measure going forward.

Moreover, measuring mistrust is important because
cyberchondria can harm health care relationships between health
care providers and patients in primary care settings [128,129]
and may lead to “doctor shopping.” Despite its impact on use,
the degree to which mistrust impacts health care utilization has
been underexplored [103]. Furthermore, health care providers
may experience patients with cyberchondria as difficult to treat
[128], which could lead to increased clinician burnout or stress.
Outside of primary care settings, specifically within
psychotherapy, strong care relationships are associated with
positive outcomes [130]. This suggests that measuring and
managing mistrust may alert health care providers to patients
who may require additional communication or support.
Additionally, across the reviewed literature, the importance of
successful health care provider and patient communication is
often referenced [49,51,54,73], and additional literature
specifically mentions the importance of care alliances [131].
Consequently, identifying these patients may combat potential
clinician burnout or stress and could arguably support successful
care outcomes across medical and psychotherapeutic settings.

Infodemic-related concerns are also linked to cyberchondria
[132] and are referenced in the reviewed literature
[101,111,118]. This factor places strain on health systems [133]
and may be of special relevance to the mistrust of medical
professionals construct, as patients may encounter information
online that contradicts their health care providers’
recommendations. Digital literacy, for example, has been
suggested as a supportive generalist cyberchondria intervention
[116] and was included in the sole intervention identified in our
review [14]. That said, higher digital literacy is also associated
with higher cyberchondria scores, and the relationship may be
mediated, moderated, or associated with other constructs
[99,100,110,121].

Social Contagion in Instrument Selection
If an author uses an instrument while working on 1 study, or
sees an instrument cited in a study written by someone within
their professional or social network, they may be more likely
to use it. Social contagion has been demonstrated in other
clinical contexts. Specifically, it has been shown that there was
social contagion in surgeons’adoption of perioperative advanced
imaging when performing surgeries for the treatment of breast
cancer. Patients treated by surgeons whose peers had the highest
rates of imaging use were more likely to receive imaging than
patients treated by surgeons whose peers had lower rates of use
[134]. Likewise, social contagion may impact a researcher’s
desire to pursue a study on a topic such as cyberchondria.

In 2016, a German research group produced a 15-item version
of the CSS in the German language [5]. It has been noted that
some items loaded on different factors in the German
implementation of the CSS than in the original version, creating
a fundamental difference [5,14]. The German 15-item version
of the CSS was translated into English and used by several
India-based researchers [10,11,70]. This repeated use of a
nonstandard version of the CSS may illustrate social contagion,
especially because the modified instrument was reused in a
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different country and language than the one in which it
originated. Additionally, both canonical versions of the scale
are designed for English language use and therefore could be
easier to deploy in a country that uses English as an official
working language. Furthermore, the loading of items onto
different factors in the German 15-item version of the CSS has
the potential to reduce the comparability of studies based upon
this implementation of the CSS versus other versions. Social
contagion and ease of implementation may also explain why
researchers using one language, such as Turkish, favor the CSS,
while those using another, such as Chinese, favor the CSS-12.
Further research is needed to assess the impact of social
contagion on instrument selection.

Issues Related to Localization
There are both benefits and drawbacks to the localization of the
CSS and CSS-12 into various languages. Providing patients
with written materials in their native languages has been shown
to improve comprehension [135]. However, translations of an
instrument into a language may vary across researchers, leading
to inconsistency in implementation, even when the same
underlying instrument is used. For instance, some English
medical terms have been shown to have multiple Arabic
equivalents, potentially leading translations to differ [136].
Furthermore, the somatic features of depression have been
shown to vary across cultures, suggesting that even standardized
medical terms may be conceptualized and experienced
differently by people in different contexts [137]. The developers
of the Chinese CSS stated that cultural factors may influence
both the presence of and responses to cyberchondria-like
behaviors. Within a Chinese context, both linguistic and cultural
factors influence instrument translation; “excessiveness” is a
noteworthy example, as the authors explain that simply choosing
to see a physician may be seen as excessive in China [74].
Finally, as the original CSS contains reverse-keyed questions
and the CSS-12 does not, the CSS-12 may confer additional
clarity or interpretation advantages when translated.

Multiple Hypothesis Testing
As the study used multiple hypothesis tests, it is possible that
some statistically significant findings were false positives. The
analysis included 6 Fisher exact tests and 1 Spearman rank
correlation coefficient, for a total of 7 hypothesis tests. If the
desired significance threshold is α=.05, then the Bonferroni
correction implies that findings would remain significant only
if the P value was <.007.

While Spearman rank correlation coefficient showed a
statistically significant (P=.02) monotonic relationship between
the year of publication and the proportion of studies using the
CSS-12 before the Bonferroni correction was applied, the
relationship was not statistically significant after considering
the Bonferroni correction. The Fisher exact tests assessing the
association between use of any cyberchondria scale and
language of implementation, using the data in Tables 2 and 3,
were all significant at the P<.001 level. These results therefore
remained statistically significant after application of the
Bonferroni correction. However, when the analyses were
restricted to articles that used only the CSS or CSS-12, the
Fisher exact tests for Tables 2 and 3 each yielded P=.03, which
did not meet the Bonferroni-adjusted significance threshold.

Limitations
While this analysis captured the articles indexed by PubMed
and PsycInfo, some relevant articles not included in these
databases may have been missed. Likewise, there is often a
body of gray literature consisting of unpublished manuscripts
that are not publicly available due to their lack of significant
findings, the direction of their findings, or abandonment by their
authors. Therefore, while the findings do not necessarily
represent all research conducted using the CSS, they do reflect
the research accessible through 2 commonly used search tools,
PubMed and PsycInfo.

Conclusions
This study examined how often the CSS and CSS-12 have been
used in the literature, the languages in which they have been
implemented, and the contexts in which each version may be
preferable. From 2019 to 2024, both instruments continued to
be used. Although the increasing adoption of the CSS-12 over
time showed an unadjusted statistically significant monotonic
trend (P=.02), this association did not remain significant after
Bonferroni correction for multiple comparisons. The CSS-12
offers advantages such as brevity and the removal of
reverse-keyed items, while the original CSS remains useful for
studies that require the mistrust of medical professionals
subscale. Researchers selecting an instrument should consider
the benefits of shorter administration and improved clarity
alongside the need to measure constructs unique to the full CSS,
as well as the availability and quality of translations into the
target population’s language. Instrument choice should be
guided by the study’s objectives, the constructs of interest, and
the cultural and linguistic context. Further research is needed
to determine the interchangeability of adapted and translated
versions with the original 33-item English CSS.
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Abstract

Background: Digital interventions play an innovative role in the treatment of mental health disorders, offering evidence-based
solutions across a wide range of conditions. Blended therapy (BT), which integrates digitally delivered interventions with
face-to-face therapy, has shown promise. However, challenges such as low uptake hinder widespread implementation. Mental
health professionals are key stakeholders for the adoption of BT in routine care settings.

Objective: This study explores mental health professionals’perspectives on BT, specifically assessing their perceived knowledge
of, acceptance of, usage of, and perceptions of different BT types. Additionally, it examines mental health professionals’perceived
advantages and disadvantages of BT, challenges associated with implementation, and wishes toward the future application of
BT.

Methods: A survey study was conducted among 203 mental health professionals (152 psychological psychotherapists and 51
psychiatrists, including also individuals in training) in Switzerland. The data were analyzed using both quantitative methods and
qualitative content analysis.

Results: Participants reported limited knowledge of BT (mean 2.71, SD 1.32), attitudes toward BT were somewhat positive
(mean 5.25, SD 1.34), and acceptance was moderate (mean 3.64, SD 1.20). Among various digitally delivered interventions,
teletherapy (video) was most frequently integrated with face-to-face treatment and considered more suitable for BT than chat,
email, or new technologies. More than 75% (n=152) of the respondents deemed BT appropriate for the treatment of affective
(mood) disorders (F30-F39) and for the treatment of neurotic, stress-related, and somatoform disorders (F40-F48; ICD-10). The
qualitative analyses of open-ended questions highlighted key advantages of BT as perceived by mental health professionals.
These include increased treatment flexibility, the ability to outsource therapy components, and enhanced treatment efficiency.
However, disadvantages such as increased effort and potential disruptions to the therapeutic relationship were also noted.
Participants identified barriers to BT implementation, including financing and data security concerns. To facilitate BT adoption,
respondents emphasized the desire for better cost coverage, easy access to digitally delivered interventions, and seamless integration
of digital tools into face-to-face therapy.

Conclusions: The findings indicate that mental health professionals report limited knowledge of BT and consider it more suitable
for certain disorders than others. Moreover, from their perspective, while BT offers advantages, it also presents disadvantages.
Addressing mental health professional knowledge gaps, alongside resolving perceived implementation barriers, may be key to
the successful future implementation of BT in routine mental health settings.

(JMIR Ment Health 2026;13:e78079)   doi:10.2196/78079

KEYWORDS

blended therapy; digital interventions; implementation; routine care; therapist attitudes

Introduction

Digital Interventions to Treat Mental Health Disorders
The evidence base supporting the efficacy of digital
psychological interventions to treat mental health conditions

and problems is extensive and continues to grow [1-5]. These
interventions encompass a broad spectrum, ranging from fully
self-guided programs [4], designed to, for example, provide
support for individuals who might otherwise lack access to
traditional therapy, to more integrated approaches that combine
digital elements with face-to-face therapy [6,7].
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Blended Therapy
Blended therapy (BT) in the mental health context refers to the
combination of a digitally delivered intervention and face-to-face
therapy [8,9]. Digital interventions and face-to-face therapy can
be combined in different ways, ranging from digitally delivered
interventions provided prior to or as aftercare to face-to-face
therapy to interventions interwoven during a course of
face-to-face therapy. The first systematic review on BT [9]
describes the potential of this type of treatment regarding both
study dropout and time savings in therapy. A more recent
systematic review and meta-analysis [2] describes the feasibility
of BT and reports on BT effects. BT interventions were more
effective or noninferior to treatment as usual (defined as
pharmacological or psychological intervention and standard
medical care), with a moderate-to-large effect size in the
treatment of depression (Cohen d=–1.1, 95% CI –0.6 to –1.6;
P<.001). For anxiety outcomes, the meta-analysis reported a
small, nonsignificant effect size (Cohen d=–0.1, 95% CI –0.3
to 0.05; P=.17). The findings also highlight higher effect sizes
for blended interventions with supplementary design, fewer
(≤6) face-to-face sessions, and a lower ratio (≤50%) of
face-to-face versus digital sessions [2].

BT in Routine Mental Health Care Settings
Various studies highlight the successful integration of digital
interventions with face-to-face therapy in routine mental health
care settings. Reported benefits include enhanced efficacy and
effectiveness [6,10]. Another study reported no significant
difference in symptom change over time between the blended
and control group [11]. Moreover, research also underscores
challenges and limitations associated with BT. For instance, a
recent large-scale study conducted in routine care settings in
Germany by Schaeuffele et al [12] identified issues such as
adherence as hindering factors for implementation.

The Perception of Health Care Providers
Mental health care providers play a pivotal role in the successful
implementation of BT. Their attitudes can influence practical
application [13,14]. While lagging implementation of digitally
delivered interventions appears to be a recurring trend across
multiple European countries [14,15], the COVID-19 pandemic
has led to greater uptake and acceptance [16,17]. BT has been
perceived more favorably than stand-alone digitally delivered
interventions by clinicians [13,18,19]. However, reservations
toward BT among mental health professionals have also been
reported. For example, concerns regarding the therapeutic
alliance, patient engagement, data security, the therapeutic
process, and work-life balance [20,21] may impact providers’
willingness to adopt BT.

Aims
Although the evidence base on BT is growing, several research
gaps remain. Most existing studies have focused on feasibility
and clinical outcomes, while less is known about how BT is
perceived and implemented in routine mental health care
settings. Detailed insights into health professionals’ perceived
knowledge, attitudes, and acceptance of BT in Switzerland are
limited, and both qualitative and quantitative analyses are
required to adequately examine these specific topics. This study

reports on a mixed methods analysis using data from a survey
completed by mental health professionals and mental health
professionals in training in Switzerland. Specifically, the study
explores the following research questions: (1) What is the
current level of perceived knowledge, attitude toward, and
acceptance of BT among psychological psychotherapists and
psychiatrists (including those in training)? (2) How is BT
currently used by participants? (3) How do mental health
professionals perceive the suitability of different digitally
delivered interventions for BT purposes, and which types of
BT are they willing to use in the future? (4) What are the
perceived advantages and disadvantages of BT, what challenges
are there regarding implementation and what are mental health
professionals’ wishes for the future regarding BT?

Methods

Study Design
This study examined BT from the perspective of psychological
psychotherapists and psychiatrists (also those in training) in
Switzerland, using a cross-sectional, open online-survey
approach. Participants filled out the survey between October
2023 and February 2024.

Ethical Considerations
The study received approval from the Ethics Commission of
the Faculty of Human Sciences, University of Bern (ID:
2023-09-04). Participants received no incentive or compensation
for participation. All participants provided informed consent to
participate. The survey was conducted with no collection of
direct identifiers such as names, contact information, IP
addresses, or geographic location. The survey included limited
demographic variables (eg, gender and job category) for
analytical purposes. Any potentially identifying information
contained in free-text responses was removed or generalized
prior to analysis.

Measures
A total of 23 survey questions from a comprehensive survey on
the topic of BT were used to answer the research questions
presented in this study. The full survey translated from German
to English can be found in Multimedia Appendix 1 along with
the instructions participants received. Survey questions were
built on previous literature [8,14,18-20,22,23]. The survey was
provided through Qualtrics [24] and was tested prior to
dissemination with several test-runs by the authors of this study.
Users’ IP addresses were not recorded. The survey was available
in German and French for participants. Each survey page
included a back button.

To answer research question 1, we assessed mental health
professionals’perceived knowledge of, general attitude toward,
and acceptance of BT. Acceptance of BT was operationalized
following Braun et al [22] using 3 specific items: “I could
imagine including BT into my work”; “I intend to try out BT
in my work within the next year”; “How high is your intention
to use BT in your work ever?”. The first 2 questions were
assessed on a 5-point Likert scale ranging from 1 (totally
disagree) to 5 (totally agree). The third item was rated on a
0-to-100 scale and converted into a 5-point Likert scale to
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measure the strength of intention. A mean value was calculated
from all 3 items to quantify the acceptance of BT. Based on
prior research [22], the mean acceptance score was categorized
as low (1‐2.34), moderate (2.35‐3.67), or high (3.68‐5).
To answer research question 2, we assessed both past use of BT
and current use of the different digital intervention modalities
for BT (eg, teletherapy [video], chat, email, self-management,
new technologies). To answer research question 3, the perceived
suitability of different digitally delivered interventions
(teletherapy [video], chat, email, self-management interventions,
and new technologies) for BT was assessed. The suitability of
BT for different ICD-10 (International Statistical Classification
of Diseases, Tenth Revision) [25] disorders was also assessed.
Moreover, the future willingness to use digital interventions in
relation to various points of treatment and in different settings
(outpatient, day clinic, inpatient, acute inpatient) was assessed.
To answer research question 4, participant answers to 4
open-ended questions were examined. Detailed item wording
and the precise response scales for all items used to answer the
research questions are reported in Multimedia Appendix 2.

Statistical Analyses
All quantitative analyses were conducted using SPSS (version
29; IBM Corp). Descriptive statistics (means, SDs, frequencies,
and percentages) were used to address the primary research
questions. Inferential statistics were applied to explore patterns
and group differences. Repeated-measures ANOVAs were
conducted where appropriate, with Greenhouse-Geisser
corrections applied when the assumptions of sphericity were
violated. For participants with missing values, listwise deletion
was applied. Effect sizes ηp² were reported to aid interpretation
for ANOVAs. Pairwise comparisons were Bonferroni corrected
and Cohen dz was reported as effect size. For dichotomous
outcomes, Cochran Q and follow-up McNemar tests with
Bonferroni corrections were used, and Cohen g was reported
as effect size for the pairwise comparisons. For group
comparisons between professional groups and between those
in training versus not in training, independent sample t tests
were conducted. All significance tests were 2-sided with a
significance level of α=.05.

The perceived advantages and disadvantages of BT, as well as
implementation challenges and future wishes, were analyzed
using an inductive content analysis approach as outlined by

Mayring [26]. This approach is well suited to qualitative
analyses that stay close to the semantic content of responses
and allow for integration of qualitative and quantitative
elements, such as reporting category frequencies. Separate
inductive analyses were conducted for each area (advantages,
disadvantages, challenges, and future wishes). Following
Mayring’s [26] category formation steps, KG coded all
responses, assigning codes to the raw material. Multiple codes
could be assigned per survey item response, but the same code
could not be assigned twice. In the next step, categories and
subcategories were discussed collaboratively with LLB, and
the category system was refined in an iterative process of
repeated reviewing of the material and adjusting of categories.
Finally, KG coded the entire material set with the final
categories and subcategories that were formed. All analyses
were conducted using Microsoft Excel (version 2016). Anchor
examples for the categories were taken verbatim from participant
answers.

Due to variation in response rates across survey items, sample
sizes are reported throughout the study. Detailed information
on item-level missingness is provided in Multimedia Appendix
3. No weighting of items or propensity scores was used to adjust
for the nonrepresentative sample.

Results

Recruitment
To recruit participants, professional associations, psychotherapy
training institutes, and psychiatric clinics across Switzerland
were contacted and invited to disseminate the study link to their
members or personnel via internal communication channels.
Up to 3 reminder emails were sent to each organization. The
contacted clinics were identified from a public registry provided
by the Schweizerisches Institut für ärztliche Weiter- und
Fortbildung [27]. Overall, a broad range of professional and
institutional stakeholders were approached, of whom a subset
actively declined participation due to staff shortages, an overload
of inquiries, or other individual reasons. A detailed overview
of the recruitment process, including the number of institutions
contacted and participating, is presented in Figure 1. The survey
was opened 298 times, and the 203 responses that reached the
end of the survey were included in the analysis.
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Figure 1. Flow chart depicting recruitment pathways for the survey.

Sample
An overview of sample characteristics provided for the 203
survey completions (visited each survey page until the end) is
presented in Table 1.
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Table . Sample characteristics.

ValuesSample characteristic

Gender, n (%)

61 (30.0)    Man

141 (69.5)    Woman

1 (0.5)    Nonbinary (diverse)

45.9 (14.1; 24, 79)Age (y), mean (SD; Mina, Maxb)

Professional group, n (%)

61 (30.0)    In training to become a federally recognized psychotherapist

91 (44.8)    Federally recognized psychotherapist

41 (20.2)    Specialist in psychiatry and psychotherapy

7 (3.4)    In training to become a specialist in psychiatry and psychotherapy

3 (1.5)    Specialist in child and adolescent psychiatry and psychotherapy

Years of training, n (%)c

17 (25.0)    First year

19 (27.9)    Second year

11 (16.2)    Third year

12 (17.6)    Fourth year

6 (8.8)    Fifth year

1 (1.5)    Sixth year

2 (2.9)    >6

Work experience in psychotherapeutic practice (y), n (%)

1 (0.5)    None

12 (5.9)    <1

62 (30.5)    1‐5

22 (10.8)    6‐10

32 (15.8)    11‐15

74 (36.5)    >15

Therapeutic orientation, n (%)d

112 (55.2)    Cognitive-behavioral therapy (cognitive or cognitive-behavioral ap-
proach)

37 (18.2)    Depth-psychological or psychodynamic

32 (15.8)    Psychoanalytic

63 (31.0)    Systemic

48 (23.6)    Humanistic

44 (21.7)    Other

Current work setting, n (%)

144 (70.9)    Outpatient

3 (1.5)    Partial inpatient or day clinic

22 (10.8)    Inpatient

19 (9.4)    Mixed (outpatient and inpatient)

6 (3.0)    Mixed (outpatient and partial inpatient)

6 (3.0)    Mixed (partial inpatient and inpatient)

3 (1.5)    Currently not employed
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aMin: minimum.
bMax: maximum.
cThis applies to the subgroups in training to become a federally recognized psychotherapist and in training to become a specialist for psychiatry and
psychotherapy.
dMultiple responses were possible.

Perceived Knowledge of, Attitude Toward, and
Acceptance of BT
The overall sample reported a mean (SD) of 2.71 (1.32) for
perceived knowledge, corresponding to a value of 3 (“a little”).
A total of 44 (21.7%) participants reported having no knowledge
of BT, and only 4 (2.0%) participants reported having a great
deal of knowledge of BT. See Table S1 in Multimedia Appendix
4 for full descriptive data. Regarding attitude toward BT, the
overall sample reported a mean (SD) of 5.25 (1.34),
corresponding to a value of 5 (“somewhat positive”). For BT
acceptance, the mean (SD) was 3.64 (1.20), corresponding to
moderate acceptance [22]. Analyses of differences in knowledge
of BT, attitude toward BT, and acceptance between professional
groups and between those in training versus those not in training
are provided in Tables S2-S4 in Multimedia Appendix 4.

Use of BT
Of the total sample, 125 (61.6%) participants reported having
used some form of BT in the past. The mean score for current

use across the sample was mean (SD) of 2.14 (1.22),
corresponding to a scale value of 2 (“rarely”). Figure 2 shows
the number of participants who answered “yes” to currently
using different types of digitally delivered interventions as part
of therapy. A Cochran Q test indicated significant differences
in current use across intervention types (Q₄=136.58; N=203;
P<.001). Pairwise McNemar tests were conducted to further
examine these differences. To control for type I error inflation
due to multiple comparisons (k=10), a Bonferroni correction
was applied. After Bonferroni correction, all differences between
digitally delivered intervention formats remained significant
except for chat versus self-management (P=.21),
self-management versus email (P=.12), and email versus video
(P=.09). See Table S5 in Multimedia Appendix 4 for a full
overview of the pairwise comparisons.

Comparisons between professional groups and those in training
versus not in training regarding current use of BT are also shown
in Tables S6 and 7a and 7b in Multimedia Appendix 4.

Figure 2. Current use of different digitally delivered interventions in combination with face-to-face therapy. N=203. ***P<.001. The number of
participants who answered yes to current use of different digitally delivered interventions in combination with face-to-face therapy by intervention type
is displayed. Multiple digitally delivered intervention uses were possible per participant.

Perceived Suitability of Different Digitally Delivered
Interventions for BT
Participants rated the suitability of different digitally delivered
intervention types for BT. A repeated-measures ANOVA
showed significant differences in suitability ratings between
the intervention types (F3.48, 702.27=30.57; P<.001; ηp²=0.13).
Video conferencing was rated as significantly more suitable
than interventions via chat (mean difference [MD]=0.78;

P<.001; dz=0.57), email (MD=0.86; P<.001; dz=0.60), and new
technologies (MD=0.54; P<.001; dz=0.43). Chat was rated
significantly less suitable than self-management interventions
(MD=−0.53; P<.001; dz=0.39). Email interventions were rated
significantly less suitable than self-management interventions
(MD=−0.60; P<.001; dz=0.47) and new technologies
(MD=−0.32; P=.01; dz=0.23); see also Figure 3. Table S8 in
Multimedia Appendix 4 shows an overview for full descriptive
data.
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Figure 3. Suitability ratings of different digitally delivered interventions for blended therapy (BT). N=203. *P<.05; **P<.01; ***P<.001. Means are
displayed in white. Error bars represent ±1 SD. Axis extends beyond the maximum response option to display full error bars; no respondent values
exceeded the upper scale limit (5).

Suitability According to ICD-10 Mental Health Disorder
Categories
As shown in Figure 4, over 75% (n=152) of the participants
considered BT suitable for treating Mood disorders (F30-F39)
and Neurotic, stress-related, and somatoform disorders
(F40-F48). In contrast, very few participants endorsed BT as

suitable for Schizophrenia and delusional disorders (F20-F29)
or Intellectual disabilities (F70-F79). The Cochran Q test
indicated significant differences in suitability across disorder
categories (Q(9)=558.55; P<.001). Pairwise McNemar tests
with Bonferroni correction further explored these differences
(see Table S9 in Multimedia Appendix 4).

Figure 4. Descriptive data on participants who rated blended therapy (BT) as suitable for different mental health disorders. N=203. Percentage of
participants who said BT was suitable is displayed for each disorder group. F00-F09=Organic, including symptomatic, mental disorders; F10-F19=Mental
and behavioral disorders due to psychoactive substance use; F20-F29=Schizophrenia, schizotypal, and delusional disorders; F30-F39=Mood [affective]
disorders; F40-F48=Neurotic, stress-related, and somatoform disorders; F50-F59=Behavioral syndromes associated with physiological disturbances
and physical factors; F60-F69=Disorders of adult personality and behavior; F70-F79=Intellectual disabilities; F80-F89=Disorders of psychological
development; F90-F98=Behavioral and emotional disorders with onset usually occurring in childhood and adolescence. ICD-10: International Statistical
Classification of Diseases, Tenth Revision.
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Willingness to Use at Different Points During
Treatment
The future willingness to use digitally delivered interventions
in relation to various points of treatment is illustrated in Figure
5. The mean (SD) values were 2.57 (1.06) for use before
psychotherapy, 3.03 (0.89) for after psychotherapy, and 3.17
(0.84) for during psychotherapy. These values each correspond
to scale point 3 (“rather yes”). For use as a substitute for
individual sessions, the mean (SD) was 2.36 (1.12), and for use
as a substitute for individual parts of a session, the mean (SD)
was 2.41 (1.03), which in both cases corresponds to scale point
2 (“rather no”).

A repeated-measures ANOVA indicated significant differences
between the application points (F3.11, 591.20=41.34; P<.001;

ηp²=0.18). Willingness to use digitally delivered interventions
was significantly lower before psychotherapy than after
(MD=−0.46; P<.001; dz=0.51) and during psychotherapy
(MD=−0.60; P<.001; dz=0.54). Willingness to use digitally
delivered interventions after psychotherapy was significantly
higher than for the replacement of individual sessions
(MD=0.67; P<.001; dz=0.51) and for the replacement of
individual parts of sessions (MD=0.62; P<.001; dz=0.63).
Similarly, willingness to use digitally delivered interventions
during psychotherapy was significantly higher than for the
replacement of individual sessions (MD=0.81; P<.001; dz=0.68)
and for the replacement of individual parts of sessions
(MD=0.76; P<.001; dz=0.75). No other pairwise differences
were statistically significant (see Figure 5).

Figure 5. Future willingness to use digitally delivered interventions at different points during treatment. N=191. ***P<.001. Definitely no=1, Rather
no=2, Rather yes=3, and Definitely yes=4. Means are displayed in white. Error bars represent ±1 SD. Axis extends beyond the maximum response
option to display full error bars; no values exceeded the upper scale limit (4). f2f: face to face.

Willingness to Use Across Different Settings
The future willingness to use digitally delivered interventions
varied across treatment settings (Figure 6). The mean (SD)
ratings were 3.37 (0.72) for outpatient settings, 2.53 (0.88) for
inpatient settings, 2.80 (0.89) for day clinic settings, and 1.85
(0.82) for acute inpatient settings. A repeated-measures ANOVA
showed significant differences in willingness to use between
the settings (F2.75, 471.00=185.79; P<.001; ηp²=0.52). Willingness

to use was significantly lower in the acute inpatient setting than
in the inpatient (MD=−0.68; P<.001; dz=0.84), day clinic
(MD=−0.94; P<.001; dz=1.06), and outpatient (MD=−1.52;
P<.001; dz=1.53) settings. It was also significantly lower for
inpatient than day clinic (MD=−0.26; P<.001; dz=0.36) and
outpatient (MD=−0.84; P<.001; dz=0.95) settings and
significantly lower for day clinic than outpatient settings
(MD=−0.58; P<.001; dz=0.71; see Figure 6).
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Figure 6. Future willingness to use blended therapy (BT) in different settings. N=172. ***P<.001. Definitely no=1, Rather no=2, Rather yes=3, and
Definitely yes=4. Means are displayed in white. Error bars represent ±1 SD. Axis extends beyond the maximum response option to display full error
bars; no values exceeded the upper scale limit

Advantages and Disadvantages of BT
A total of 148 participants reported on the advantages of BT
(Table 2). A total of 233 codes were coded. These were grouped

into 4 main categories and 14 subcategories. At least 141
participants reported on the disadvantages of BT (Table 3). A
total of 215 codes were generated, which were grouped into 5
main categories and 23 subcategories.
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Table . Advantages of blended therapy (BT).

Anchor examplenaSubcategoryCategory

Flexibly being able to cater to indi-
viduality of patients with therapy
(Survey 5)

79FlexibilityTherapy-related factors

Delegation of in-depth psychoeduca-
tion (Survey 101)

43Outsourcing therapy elements

More effective and thus shorter
therapy duration (Survey 26)

35Efficiency

Bridge wait times (Survey 141)10For different points in treatment

Autism/Asperger (Survey 37)8Problem-specific or transdiagnostic
benefits

Strengthening of commitment and
compliance in therapy (Survey 129)

13Strengthening the therapeutic rela-
tionship

Relationship factors

Increasing self-efficacy of patients
(Survey 29)

12Increase in self-efficacyPatient factors

Reducing barriers to do with fear
(Survey 17)

6Lowering barriers

Access to topics that patients can’t
talk about in face-to-face sessions
(Survey 81)

5Access to topics

Change in therapy motivation is
measurable (Survey 129)

4Increase in therapy motivation

Making therapy more attractive
(Survey 37)

2Attractive option for therapy

More clients (Survey 66)9CapacityMental health professional factors

Work in home office (Survey 26)4Location-independent work

Relief (Survey 97)3Relief

an: number of participants with code.
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Table . Disadvantages of blended therapy (BT).

Anchor examplenaSubcategoryCategory

Technology needs to work (Survey
170)

15Technical prerequisitesTechnological, organizational, and
legal aspects

Unclear billing options (Survey 31)11Billing

Investment in further training and
procurement (Survey 82)

10Costs

Need to engage with data security
topic (Survey 6)

12Data security

Additional effort to gather informa-
tion and review suitable options
(Survey 40)

24EffortPractical implementation of interven-
tions

The therapeutic vessel may become
watered down (Survey 139)

15Limitation of holistic treatment

Behavioral observation becomes
more difficult (Survey 45)

9Not suitable for some interventions

Less control over the development
of the patients’ condition (Survey
137)

5Progress monitoring

Competition between individual of-
ferings (Survey 33)

1Competition among offers

The relationship is interrupted (Sur-
vey 37)

21Therapeutic relationshipInterpersonal interaction

Reduction of human contact (Survey
65)

11Reduced contact

Lack of nonverbal communication
(Survey 132)

3Nonverbal communication

My patients with psychosis will of-
ten not use it (Survey 145)

24IndicationPatient-related challenges

Enables avoidance of interactions
with others (Survey 37)

13Avoidance behavior

Patients’ motivation is rather un-
clear and uncertain (Survey 61)

4Lack of motivation

Overwhelm of the patient (Survey
65)

3Overwhelm

Misunderstandings in autonomous
work (Survey 187)

2Loss of autonomy

Dependency on tools (Survey 65)1Media consumption

The topic is unclear to me: too little
experience (Survey 106)

10Lack of knowledgePersonal and professional challenges

Having to organize when one is not
reachable, etc (Survey 96)

8Accessibility

Increased tiredness for therapist
when contact is not face-to-face
(Survey 96)

Loss of individuality and spontane-
ity in individual cases, emergence
of boredom even for the therapist
(Survey 173)

4

4

Cognitive strain

Professional field

an: number of participants with code.
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Challenges for Implementation and Wishes for the
Future
A total of 129 individuals were included in the qualitative
analysis of open-ended responses to the question on challenges
regarding BT implementation. A total of 7 main categories and

15 subcategories were identified. At the subcategory level, a
total of 206 codes were assigned, as shown in Table 4.
Additionally, 108 individuals were included in the analysis of
the open-ended question on wishes for the future regarding BT.
A total of 151 codes were generated and grouped into 15
categories, which are presented in Table 5.

Table . Challenges regarding implementation.

Anchor examplenaSubcategoryCategory

Violating patient and data privacy
(Survey 2)

25Data securityTechnical challenges

Difficulties in usage (Survey 8)17Usability

Development of good software
(Survey 26)

12Software and hardware

Financing (Survey 138)34Direct costsCosts and financing

Time investment (Survey 48)20Indirect costs

Difficulty relationship building
(Survey 37)

11RelationshipTherapeutic relationship and quality
of therapy

Tendency toward superficiality
(Survey 19)

9Quality of therapy

How do I know for example, if an
app is good? (Survey 173)

15Choice of digitally delivered inter-
ventions

Adaptability and flexibility

All of therapy needs to be adaptable
to the patient (Survey 9)

8Individualization

Skepticism for example amongst
older patients (Survey 22)

14PatientsMotivation and acceptance

Acceptance amongst mental health
professionals (Survey 183)

11Mental health professionals

Further training is necessary (Sur-
vey 32)

8TrainingTraining and knowledge

Too little knowledge about digitally
delivered interventions (Survey 178)

7Knowledge and familiarity

Not during crises (Survey 176)10ContraindicationIndication and suitability

Risk of missing signs of suicidality
(Survey 5)

5Judging risk

an: number of participants with code.
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Table . Wishes for the future regarding blended therapy (BT).

Anchor examplenaCategory

Costs covered by insurance (Survey 100)16Costs being covered

More easily accessible and nationally available
offers (Survey 62)

16Easy access

BT as a self-evident part of the psychotherapeutic
treatment (Survey 7)

16Easy integration into therapy

Only as a supplement to face-to-face therapy
(Survey 75)

13Use as an add-on

More education and knowledge about it (Survey
130)

12Knowledge provision

Good options that can be adapted by both mental
health professional and patient (Survey 35)

12Individual tailoring

Diagnosis-specific implementation (Survey 37)10Specialized programs

Good programs. I have tried Velibra, which I
find very good (Survey 31)

9Software development

Therapeutic freedom (Survey 42)9Flexibility in use

Studies on effectiveness of digitally delivered
interventions (Survey 182)

9Studies on efficacy

Practice-based training (Survey 8)8Training

Moderately and with mindfulness towards the
protection of personality (Survey 19)

5Secure use

More willingness/acceptance from all stakehold-
ers (Survey 81)

4Increased acceptance

First I want to be able to test the programs myself
(Survey 93)

4Support for access for mental health professionals

Evidence-based programs (Survey 121)4Program evaluation

Not everything needs to go into the direction of
digitalization (Survey 25)

3No desire for more BT

an: number of participants with code.

Discussion

Principal Findings
This study explored mental health professionals’ perceptions
of and experiences with BT. The quantitative findings indicate
that participants report little knowledge of BT. Attitude toward
BT was somewhat positive, and the acceptance of BT was
moderate, comparable to previous literature from
German-speaking countries [21] but divergent from a survey
conducted with mental health professionals in the Netherlands
where perceptions were generally positive [28]. This points to
different perceptions of BT depending on the country in question
and potential differing experiences with BT in different countries
(see also Topooco et al [18] for a survey on attitudes toward
digital interventions examined in different European countries).
In Switzerland specifically, BT is not routinely implemented
yet, and several applications of BT are currently not reimbursed
by basic health insurance models. This specific barrier has also
been highlighted in an interview study with executive staff and
leadership of different Swiss psychiatric institutions, where cost
coverage was mentioned as an important aspect [23].

In addition, during recruitment, several professional associations,
training institutions, and clinics actively declined to distribute
the survey, citing staff shortages, an overload of inquiries, or
other individual reasons. These experiences during recruitment
may themselves potentially be indicative of broader attitudes
toward blended therapy. Specifically, limited time resources or
competing institutional priorities might reflect not only
organizational constraints but also a lower perceived relevance
or priority of BT within some professional contexts. Conversely,
the fact that a considerable number of institutions were willing
to disseminate the survey may point to growing awareness and
openness toward the topic. This recruitment pattern could
therefore indirectly mirror varying levels of acceptance or
interest in BT among institutions and professionals, a finding
that warrants further exploration in future research.

While most participants in our study reported some prior
experience with BT, participants rarely used BT in the past 4
weeks. Additionally, the results revealed significant differences
in the utilization of various digitally delivered intervention
formats for BT, with teletherapy (video) being the most
frequently used. Regarding suitability for BT, our study found
significant differences between digitally delivered intervention
types. Moreover, in our study, BT was deemed suitable for
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Mood disorders and Neurotic, stress-related, and Somatoform
disorders by most participants (more than 75%, n=152), but
suitable for Schizophrenia and delusional disorders or
Intellectual disabilities by less than 20% of the participants.
This may again in part be related to a lack of knowledge on BT,
as studies have shown that digitally delivered interventions can
also be successful as add-ons to treatment as usual for patients
with schizophrenia-spectrum disorders [29] and that BT can be
feasible for severe mental health disorders [30]. Willingness to
use BT differed significantly between different treatment points.
Descriptively, participants gave the lowest ratings for digitally
delivered interventions as a substitute for face-to-face sessions.
Willingness to use BT differed significantly across settings,
with the lowest acceptance reported for acute inpatient care.
This finding contrasts studies conducted on BT in the acute
patient setting that show that stakeholders in acute inpatient
care consider BT a suitable and relevant treatment option [31].

The qualitative analysis highlighted both perceived advantages
and disadvantages of BT. Participants felt that BT can offer
benefits, with therapy factors such as flexibility, outsourcing
elements, and efficiency being most common. This aligns with
the findings from a pilot trial on BT in Swiss outpatient care,
where work independent of place and time was mentioned as a
positive aspect of BT by therapists [32]. In our survey, patient
factors included increased self-efficacy and lowered barriers to
therapy. Strengthened therapeutic relationships and mental
health professional−related benefits like enhanced capacity and
remote work options further highlighted its practicality and
appeal. The disadvantages reported by participants included
additional effort, concerns about interpersonal interactions such
as interruptions for the therapeutic relationship, and challenges
with indication.

Aspects concerning the therapeutic relationship were considered
both an advantage and a disadvantage of BT by mental health
professionals. Interestingly, research shows that a therapeutic
relationship can be established in digitally delivered
interventions [33-36] and has, for example, been rated higher
in BT than in usual care for depression [37]. This highlights a
discrepancy between a polarized perception of the therapeutic
relationship in BT by mental health professionals and the
findings from empirical data on the therapeutic relationship in
BT.

Regarding challenges for BT implementation, perceived hurdles
included technical issues such as data security alongside direct
and indirect costs. For the future, mental health professionals
desire cost coverage of BT, accessibility, and easy integration
of digitally delivered interventions into therapy. It should be
noted that some of the aspects mentioned regarding cost
coverage may be very specific to the Swiss context, where
digital mental health interventions are currently mostly not
included in basic health insurance models for patients.

Future Directions
Nationally representative surveys assessing mental health
professionals’ perceptions and experiences with BT should be

conducted. In addition, it would be of interest to compare patient
and mental health professional perspectives of BT using
survey-based assessments. Moreover, longitudinal assessments
should be used to examine BT perception changes over time.
Finally, one future direction that seems particularly clinically
relevant is to find effective ways of increasing knowledge on
BT among therapy providers. This can be achieved by advancing
information on BT in psychotherapy training but also by
increasing exposure to digital interventions.

Strengths and Limitations
To the best of our knowledge, this study is the first to investigate
the topic of BT in depth among psychotherapists and
psychiatrists (in training) in Switzerland. Recruitment strategies
were broad (institutions, professional associations, clinics) with
the aim of including a broad range of participants. Along with
general perceptions of BT, modality-specific information was
gained. Moreover, quantitative and qualitative methods were
combined to analyze the data. The study also has limitations.
First, the survey is not a representative sample of all
psychotherapists and psychiatrists in Switzerland. It may have
been biased, as only mental health professionals interested in
BT filled out the survey. In addition, the distribution of
professional experience in our sample was skewed, with more
than one third of the participants reporting over 15 years of
work experience, while only a small proportion had little or no
experience. This uneven representation of experience levels
limits the generalizability of our findings. Furthermore, our
sample included different groups (eg, professional group or
being in training vs not or therapeutic orientations). As shown
in our multimedia appendices, some groups differed with regard
to, for example, the use of specific digital interventions for BT.
Moreover, the findings for a Swiss convenience sample may
not translate to the perception of BT in other countries where,
for example, attitudes toward digitally delivered intervention
are more positive. Third, only a very short definition of BT was
provided at the beginning of the survey. Thus, the concepts of
BT may have differed widely between participants. While we
decided to include the combination of teletherapy (video) and
face-to-face sessions in our definition of BT, other studies have
taken a different approach. Some equate videotherapy more
with face-to-face treatment. Moreover, blended treatment has
also been described as the combination of digital intervention
and videotherapy [38]. Finally, the reported analyses provide a
predominantly descriptive picture of cross-sectional data.

Conclusions
While BT offers an innovative treatment option for patients
with mental health disorders, mental health professionals report
little knowledge, a somewhat positive attitude, and moderate
acceptance. Both advantages and disadvantages of BT as
perceived by mental health professionals were detailed in this
study. Future implementation may be aided by increasing
knowledge on BT for mental health professionals and in the
Swiss context specifically by improving cost coverage options.
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Abstract

Background: The high number of mental disorders poses challenges for health care systems. In 2020, digital health applications
(DHAs) were introduced in Germany as a new form of health care financed by the statutory health insurance. They aim to detect,
monitor, treat, or alleviate disease, injury, or disability. DHAs for mental disorders (DHA-MD) intend to improve outpatient care
for patients with mental disorders. However, evidence on general practitioners’ (GPs’) perspectives on DHA-MD and their
prescribing behavior is limited.

Objective: This study aimed to analyze GPs’ perspectives on DHA-MD and their prescribing behavior in the care of patients
with mental disorders.

Methods: A mixed methods study was conducted (January-October 2024), including a Germany-wide online survey and
qualitative interviews with GPs and medical assistants (MAs). Sampling was conducted in collaboration with German research
practice networks, which distributed the study invitation to their affiliated GPs. The questionnaire as well as the interview guides
for GPs and MAs was developed by the study team according to the Consolidated Framework for Implementation Research.
Descriptive analyses of prescribing behavior and perceived need (measured on an 11-point scale) for DHA-MD were conducted,
followed by multivariate regression analyses to identify predictors of prescribing behavior and perceived need for DHA-MD.
The interviews with GPs and MAs were analyzed using qualitative content analysis according to Mayring.

Results: A sample of 149 GPs participated, and 12 GPs as well as 5 MAs were interviewed. The median prescription frequency
of DHA-MD per quarter was 1, whereas the median estimated need was 3. Working in a half digitized and half paper-based
practice (odds ratio 5.133, 95% CI 1.695‐15.542) as well as working in a completely digitized practice (odds ratio 3.006, 95%
CI 1.296‐6.969) positively predicted the prescribing behavior. The duration of GPs’ medical practice (b=−0.057; P=.01)
negatively predicted the perceived need, while working in a group practice (b=0.980; P=.02) positively predicted the perceived
need for DHA-MD. In the interviews, GPs and MAs reported that they valued DHA-MD as a temporary or supplementary option
for bridging waiting times for psychotherapy and considered their effectiveness to be highly dependent on indication and patient
adherence. Reported barriers of GPs according to DHA-MD included lacking knowledge about DHA-MD, missing effectiveness
studies, and difficulties integrating them into existing care processes.

Conclusions: GPs are reluctant to prescribe DHA-MD, as the need is considered to be low and their use is primarily seen as a
temporary or supplementary treatment option rather than a stand-alone intervention. There are significant reasons for rejection
and barriers that hinder prescription in primary care. Addressing these barriers and involving GPs as well as patients in future
research are essential for the development of DHA-MD.
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Introduction

The global burden of mental disorders is high, affecting about
970.1 million people in 2019. In Germany, the lifetime
prevalence of mental disorders in adults is 25.2% [1], which
corresponds to a value in the midrange of international estimates.
Mental disorders are among the disease groups with the highest
burden for those affected [2,3], including reduced quality of life
and functional capacity, inability to work, or early retirement,
as well as an increased mortality [4-6]. In 2023, mental disorders
accounted for 16.0% of incapacity to work days in Germany,
and they were the leading cause of early retirement, accounting
for 41.8% [7,8]. In addition, the indirect and direct costs arising
from mental disorders are estimated to amount to more than
€600 billion (approximately equal to US $696 billion) per year,
exceeding about 4.0% of the gross domestic product across the
European countries [9]. In Germany, the direct health care costs
for mental disorders amounted to around €56.3 million
(approximately equal to US $65.3 million) in 2020, showing a
significant increase compared with 2015 (€42.7 million,
approximately equal to US $49.5 million).

These findings highlight the need for adequate and accessible
treatment. However, globally, the treatment coverage for mental
disorders is low, suggesting a considerable degree of unmet
treatment need [10,11]. Among treated cases with mental
disorders, there is a long delay between onset and first treatment
contact [10-13]—median waiting times for access to
psychotherapy in European countries are more than 2 months
[14]. In Germany, the recent psychotherapist act has potentially
influenced the waiting times for the first appointment after initial
consultation— being 2.6 before and 3.8 months after the reform
[15].

To counteract the strained treatment situation, great hopes were
being placed in digital health, such as mobile health (mHealth)
apps. In 2020, Germany became the first country worldwide to
grant statutorily insured individuals the right to use certain
mHealth apps at the expense of health insurers. Afterward, other
European countries such as France and Belgium have introduced
approval procedures for digital health application
(DHA)–equivalent health apps similar to the German model
[16,17].

DHA are certified medical products, according to the European
Medical Device Regulation, primarily based on digital functions
to detect, monitor, treat, or alleviate disease, injury, or disability.
For legal authorization as a medical device, DHA must
demonstrate a positive health care effect (ie, improvement of
disease symptoms, quality of life, health literacy, and feeling
better involved in the treatment) to be permanently approved
by the German Federal Institute for Drugs and Medical Devices
(German, Bundesinstitut für Arzneimittel und Medizinprodukte
[BfArM]) [18]. To date (October 2025), 56 DHAs are
reimbursable by statutory health insurers. Mental disorders

represent the largest group of indications for available DHA
(29/56, 51.8%), including applications for treatment of insomnia,
depression, anxiety disorders, or nicotine dependence
(hereinafter referred to as DHA for mental disorders, DHA-MD)
[19].

Health care professionals in the outpatient care sector play an
important role in the implementation process, as reimbursement
of DHA is possible when prescribed by physicians or
psychotherapists [20-22]. Four years after the introduction of
DHA, they were prescribed by 12.0% of physicians and
psychotherapists [23]. The majority of DHA prescriptions were
issued by general practitioners (GPs) [24].

Systematic reviews including studies from all over the world
analyzing the implementation of digital health technologies in
routine care identified several barriers faced by health care
professionals, including technical limitations (eg, insufficient
network coverage and lack of existing technologies or devices),
insufficient expertise, and legal and ethical concerns (eg, privacy
and security concerns and national legislation), as well as
financial barriers (eg, high costs and inadequate remuneration
structure). Reported facilitators included access to reliable
information about digital health services, the perceived
usefulness, and government monetary incentives [25-27].
However, studies that examine perspectives of health care
professionals toward DHA, according to the definition of
BfArM, are rare. Dalhausen and colleagues [20] conducted a
mixed methods study to examine attitudes of GPs and
psychotherapists toward DHA. The results indicated that GPs
and psychotherapists expressed a generally positive attitude and
openness toward DHAs. Attitudes and prescription intentions
were significantly influenced by digital affinity, that is, GPs
with a higher digital affinity were more likely to prescribe DHA.
Age, practice type, and practice location were not associated
with DHA prescriptions.

Another perspective is provided by Posselt and colleagues [21],
who examined GPs’ key challenges in prescribing DHA-MD
for patients with depression. They identified the following
challenges: information gaps, insufficient knowledge about
available information sources for DHA-MD, and difficulties in
selecting patients suitable for DHA-MD use [21].

Previous studies on DHA-MD in Germany predominantly relied
on qualitative data or focused on specific indications, such as
depression. To date, no study combined quantitative and
qualitative research methods to comprehensively analyze GPs’
perspectives on DHA-MD, across the whole spectrum of mental
disorders. The aim of this study was therefore to analyze GPs’
perspectives on DHA-MD and their prescribing behavior in the
care of patients with mental disorders.
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Methods

Study Design
This study was conducted in Germany. We used a mixed
methods convergent parallel design in which quantitative and
qualitative data were collected and analyzed separately. The
triangulation of the results took place during the interpretation
phase by comparing and contrasting the findings of both strands
to identify areas of convergence, divergence, or complementarity
[28,29].

In the “Results” section, both data strands were first presented
separately according to their respective methods, while in the
“Discussion” section, the results were integrated and interpreted
jointly along overarching themes [30], with qualitative results
used to explain and deepen the understanding of quantitative
results on GPs’ perspectives and prescribing behavior.

Online Survey

Participants and Recruitment
Participants were practicing GPs (specialists in family or internal
medicine) working in their own practices or as an employee in
a practice, as well as clinical residents. The link to the online
survey was distributed nationwide via email to German research
practice networks and professional associations, as well as
presented at public events for GPs in Germany. Subsequently,
the research practice networks forwarded the invitation to their
affiliated GPs, resembling a snowball sampling approach. Due
to this strategy, it is not possible to determine the exact number
of GPs who received the invitation to participate. The data were
collected cross-sectionally through an anonymous online survey
from January to October 2024.

Questionnaire
The questionnaire was developed by the study team according
to the Consolidated Framework for Implementation Research
model, which captures barriers and enablers in the
implementation of interventions [31]. We conducted a pretest
of the questionnaire with 6 GPs who verified the relevance and
completeness of the items. Based on the feedback of GPs, the
wording of 1 question was revised to improve clarity. The
overall structure and methodology of the questionnaire were
retained after pretest.

Demographic and Practice Characteristics
We collected sociodemographic information (ie, gender, age,
and duration of practicing as GP) and characteristics of GP
practices (ie, type of practice [single vs group practice], location
[urban-rural], number of treated patients per quarter, and extent
of digitization in practice). To determine the extent of
digitization in practice, GPs stated on a 5-point scale whether
their communication with colleagues in outpatient care and
patients is “almost completely digitized” (0) or “almost
completely paper-based” (4). For regression analyses, we
recoded this variable into 3 categories: “digitized” (0‐1), “half
digitized and half paper-based” (2), and “paper-based” (3-4).

Prescription Behavior and Perceived Need for DHA-MD
Participants were asked how many patients they had prescribed
a DHA (all indications) or a DHA-MD in the last quarter. Since
a large proportion of participants reported having prescribed no
DHA-MD at all, we recoded this variable into a binary measure
(prescription=yes or no) to facilitate analysis using logistic
regression. A prescription was considered present if at least 1
patient had received a DHA-MD during the last 3 months. The
perceived need for DHA-MD for patients was estimated on an
11-point scale, ranging from “very low” (0) to “very high” (10).

Statistical Analysis of the Survey Data
Quantitative data were analyzed using SPSS (version 30; IBM
Corp). Descriptive statistics were presented as mean values with
standard deviations for metric-scaled variables and as
percentages and frequencies for nonmetric-scaled variables in
order to describe the study sample.

The following variables were the predictors of the regression
analyses: gender (male or female), age (years), duration of GP
practice (years), type of practice (single practice or joint
practice), practice location (city or rural area), and degree of
digitization in practice (paper-based, or half digitized and half
paper-based, or digitized). Correlations between predictor
variables were examined to rule out multicollinearity. In cases
of high correlation (r>0.80) [32], a decision was made to exclude
one of the variables from the analysis based on theoretical
considerations and relevance to the research question. Dependent
variables were analyzed via multivariate analyses using logistic
regression modeling for prescribing behavior and linear
regression modeling for perceived need of DHA-MD. Missing
values were not imputed. Participants with missing data were
excluded from the respective analyses. The Gauss-Markov
assumptions were tested as prerequisites for the multiple linear
regression of perceived need of DHA-MD. Model fit was
assessed using Nagelkerke’s R² for the logistic regression model
and adjusted R² for the multiple linear regression model. The
significance level was set at α≤.05.

Qualitative Study

Participants and Procedures
Invitations for the telephone interviews were distributed via the
German research practice network “SaxoForN” [33], which
subsequently forwarded the invitation to their affiliated GPs
(snowball sampling). Medical assistants (MAs) were also invited
to participate in qualitative interviews, as they are closely
involved in administrative processes of GP practices and can
provide organizational and time relief for GPs in the German
health care system [34]. Previous research has shown that
patients have a high level of trust in MAs [35], who often serve
as the first point of contact for questions or issues that may not
be raised during the GP consultation—possibly also with regard
to the prescription and use of DHA. Moreover, as certain tasks
in primary care are delegated from GPs to MAs [35], we aimed
to explore which concrete tasks they take over in relation to
DHA—such as assisting in administrative procedures,
supporting patient onboarding, or addressing patient inquiries
during the usage phase. Including MAs in the qualitative study
enabled us to explore their role in the implementation process
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and capture patient-related challenges they identified, which
may extend beyond the GPs” perspective. Only MAs who
worked in GP practices with DHA prescriptions were
interviewed to ensure whether they were already familiar with
the concept of DHA. Interviews were conducted with all
interested GPs and MAs who had registered to participate.
Telephone interviews took place between July and October
2024 and were conducted by 2 researchers (SaS and SSch) of
the study team. Both interviewers were female and health
scientists. They had no prior relationship with the participants.

Telephone Interviews
Semistructured interview guides for GPs and MAs were
developed according to the Consolidated Framework for
Implementation Research framework [31]. The interview guides
were pretested by 2 GPs in December 2023. Feedback revealed
that no changes were deemed necessary in terms of
methodology, structure, or questions.

The interviews with GPs started with an opening question, which
transitioned to the following 3 key topics: experiences with
DHA (overall; for DHA-MD), attitudes toward DHA-MD, and
implementation factors and conditions for the use of DHA-MD
in outpatient care. MAs were asked about their tasks related to
DHA in GP practice, frequently asked questions of patients
related to DHA, and feedback of patients to DHA use.

If necessary, the interviewers asked further questions to go more
in-depth on the information the participants provided. Despite
the interview guide, participants were encouraged to talk freely
without too much interruption from the interviewers. Theoretical
saturation was assessed iteratively during data collection by the
interviewers and was deemed achieved when interviews no
longer yielded novel insights and a sufficient heterogeneity of
perspectives had been captured. To ensure a transparent and
consensual process, regular team meetings were held to discuss
emerging themes and determine the point of saturation. The
telephone interviews were audio-recorded and transcribed
verbatim. To ensure data protection, all personal data were
pseudonymized in the transcription process.

Qualitative Content Analysis of the Interviews
The interviews with GPs and MAs were analyzed using
qualitative content analysis according to Mayring [36]. The

coding schemes for the interviews were developed using a
deductive-inductive approach, based on the previously
developed interview guides. Two researchers (SSch and SaS)
analyzed the interviews independently with use of the software
MAXQDA (version 2020; VERBI Software). The results were
subsequently cross-compared, whereby disagreement was
discussed until consensus was reached. If necessary, a third
senior researcher was consulted.

Ethical Considerations
This study was approved by the ethics committee of State
Medical Association of Rhineland-Palatinate (no. 2023‐17268),
ethics committee of Dresden University of Technology (no.
SR-EK-418092023), and the Medical Faculty of Goethe
University Frankfurt am Main (no. 2023‐1505). Participation
in the online survey was anonymous and therefore required no
consent for the use of data according to German law. Before
conducting the telephone interviews, written informed consent
was obtained from all participants. All interview data were
collected in pseudonymized form. Any identifying information
mentioned during the interviews (eg, names of persons, places,
or organizations) was anonymized during transcription and
replaced with nonidentifiable character strings to prevent any
possibility of reidentification. Participants received a
compensation of €50 (approximately equal to US $58) for
participating in the interview.

Results

Online Survey

Characteristics of the Study Population
A total of 149 participants completed the questionnaire, of whom
47.7% (71/149) were male and 52.3% (78/149) were female.
As shown in Table 1, the mean age of the respondents was 50.7
(SD 10.5) years. The mean work experience of GP was 15.2
(SD 9.9) years. Most respondents were practice owners
(111/149, 74.5%) and located in urban areas (122/148, 82.4%)
with various community sizes (Table 1). About half of the
respondents were active in single practices without physician
colleagues (74/145, 51.1%), while the other half (71/145, 48.9%)
worked jointly with at least 1 colleague.
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Table . Description of study population.

ParticipantsVariables

Categorical variables, n (%)

    Sex, n=148

71 (47.7)        Male

78 (52.3)        Female

    Position in practice, n=149

111 (74.5)        Practice owner

31 (20.8)        Employed

7 (4.7)        Clinical residents

    Type of practice, n=145

74 (51.1)        Single practice

71 (48.9)        Joint practice

    Practice location, n=148

50 (33.8)        Large city (>100,000 inhabitants)

35 (23.6)        Medium-sized city (20,000‐100,000 inhabitants)

37 (25.0)        Small city (5000‐20,000 inhabitants)

26 (17.6)        Rural community

    Communication with patients and colleagues in practice, n=141

26 (18.4)        Digitized

62 (44.0)        Half digitized and half paper-based

53 (37.6)        Paper-based

    Treated patients per quarter, n=145

18 (12.2)        <1000

75 (50.6)        1000‐1999

33 (22.3)        2000‐2999

19 (12.9)        >3000

Numerical variables (mean SD)

50.7 (10.5)    Age (years), n=149

15.2 (10.0)    Duration of GPa practice (years), n=148

aGP: general practitioner.

Prescribing Behavior and Perceived Need for DHA-MD
Of the participating GPs, 65.7% (90/137) prescribed at least 1
DHA in the last quarter. The median prescription frequency for
DHA (for all indications) per quarter was 2 (IQR 0‐5) and for
DHA-MD, it was 1 (IQR 0‐2). Nearly half of the respondents
(68/137, 49.6%) did not prescribe any DHA-MD in the last
quarter. The median estimated need was 3 (IQR 1‐5).

The multivariate logistic regression included the predictors
gender, age, duration of GP practice, type of practice, practice
location, and degree of digitization in practice. Correlations
between predictor variables indicated a high correlation between
age and duration of GP practice (r=0.87; P<.001), justifying
the decision to exclude age as a predictor in the regression
model. All other correlations were low (r<.25). Working in a

half digitized and half paper-based practice (odds ratio 5.133,
95% CI 1.695‐15.542) as well as working in an almost
completely digitized practice (odds ratio 3.006, 95% CI
1.296‐6.969) positively predicted prescribing behavior (Table
2). Hosmer-Lemeshow test indicated a good model fit
(χ²8=12.43; P>.05) for the logistic regression model. The model
explained 13.9% of the variance (Nagelkerke’s R²=0.139).

The multivariate linear regression analysis included the same
predictors as in the logistic regression analysis. The
Breusch-Pagan test indicated no heteroscedasticity (P=.45). The
duration of GPs’medical practice (b=−0.057; P=.01) negatively
predicted the perceived need, while working in a group practice
(b=0.980; P=.02) positively predicted the perceived need for
DHA-MD (Table 3). The model explained 8.2% of the variance

(corrected R2=0.082; P=.009).

JMIR Ment Health 2026 | vol. 13 | e78659 | p.89https://mental.jmir.org/2026/1/e78659
(page number not for citation purposes)

Scheibe et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table . Multivariate logistic regression analysis for general practitioners’ prescribing behavior (yes/no) of digital health applications for people with
mental disorders (n=133).

P valueORa (95% CI)Predictor

Sex

Reference category    Female

.200.608 (0.285‐1.296)    Male

.690.992 (0.953‐1.032)Duration of GPb practice

Type of practice

Reference category    Single practice

.141.788 (0.835‐3.830)    Joint practice

Practice location

Reference category    City

.671.177 (0.556‐2.490)    Rural area

Degree of digitization in practice

Reference category    Paper-based

.0045.133 c (1.695‐15.542)    Half paper-based/half digitized

.013.006 (1.296‐6.969)    Digitized

aOR: odds ratio.
bGP: general practitioner.
cValues in boldface indicate statistical significance.

Table . Multivariate linear regression analysis for general practitioners’ perceived need of digital health applications for people with mental disorders
(n=135).

P value95% CIb valuePredictor

Sex

Reference category    Male

.45−0.498 to 1.1990.350    Female

.01−0.102 to −0.012−0.057 bDuration of GPa practice

Type of practice

Reference category    Single practice

.020.138 to 1.8220.980    Joint practice

Practice location

Reference category    City

.60−0.629 to 1.0820.227    Rural area

Degree of digitization in practice

.09−1.775 to 0.128−0.823    Paper-based

Reference category    Half paper-based/half digitized

.66−0.888 to 1.4020.257    Digitized

aGP: general practitioner.
bValues in boldface indicate statistical significance.

Telephone Interviews
Interviews were conducted with 12 GPs and 5 MAs. The
interviews with GPs varied in duration between 18 and 38
minutes (mean duration 25 minutes), and the interviews with

MAs varied between 7 and 13 minutes (mean duration 9
minutes).

GPs’ Experiences With DHA-MD
All interviewed GPs stated that they had already prescribed
DHA for different indications in practice, including DHA-MD
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addressing mental disorders. Reasons for prescribing DHA-MD
to patients were positive experiences with individual DHA-MD,
patient request, the ability for GPs to view the contents before
prescribing (GP test access), and the opportunity to offer patients
a treatment alternative to existing therapy options.

GPs’ experiences with health insurance companies, as well as
with the activation process of DHA-MD, were mixed. Some
GPs mentioned occasional problems with health insurance
companies, including long waiting times for prescription
processing, prescriptions being completely rejected by individual
health insurance companies, and technical problems when
redeeming them. Others stated that the processes with health
insurance companies and the activation process of DHA-MD
were straightforward, and patients usually gained access to
DHA-MD within a few days (Multimedia Appendix 1).

Feedback from GPs regarding their experiences with the
utilization of DHA-MD by patients was heterogeneous. Some
GPs reported positive user experiences of patients. Others,
however, felt that only a certain group of patients benefited
from DHA and used it as intended —namely, those who were
particularly motivated and willing to actively engage in the
management of their mental health condition. In a few cases,
GPs reported that they issued prescriptions, but these were not
redeemed at all by patients. GPs stated that patients carefully
consider whether treatment with DHA-MD fits their personal
context and preferences and whether the content of the
DHA-MD aligns with their needs. In addition, GPs reported a
lack of integration in the treatment with the DHA-MD, making
it difficult for them to monitor patient adherence and the
treatment progress.

GPs’ Attitudes to DHA-MD
Regarding the assessment of the effectiveness of DHA-MD, 4
different groups emerged in the analysis. The first group of GPs,
who considered DHA-MD to be effective and without side
effects, emphasized that DHA-MD would have stabilizing effects
on patients by providing validated knowledge about their mental
disorder and is especially helpful in bridging the waiting time
for psychotherapy appointments. GPs further stated that
DHA-MD could reduce physician-patient contacts and, in some
mild cases, make psychotherapeutic treatment no longer
necessary. The second group of GPs stated that DHA-MD
effectiveness depends on the patient characteristics. Patients
must be motivated and should use the DHA-MD as prescribed
by the manufacturers to achieve sufficient effectiveness. The
third group of GPs declared that DHA-MD effectiveness depends
on the indication. According to the GPs, DHA-MD would be
effective for conditions where cognitive-behavioral therapy is
effective, such as anxiety disorders, but less so for borderline
personality disorders. In addition, GPs mentioned that providing
proof of effectiveness might be more difficult for certain mental
health conditions because it cannot be measured as objectively
as in other conditions (eg, weight loss in obesity). The fourth
group of GPs expressed that evidence-based statements about
the effectiveness of DHA-MD cannot be made due to insufficient
evidence. They highlighted the lack of long-term studies and
large-scale cohort studies, including subgroup analyses, to assess
effectiveness in different patient groups.

With regard to the importance of DHA-MD in primary care,
GPs mentioned societal benefits, meaning that the treatment
with DHA-MD could reduce the use of antidepressants,
minimize sick leave, and ease the burden on GP practices by
reducing patient-physician contacts.

Regarding the question of how GPs assessed the potential of
DHA-MD in the collaboration between GPs and
psychotherapists, 2 different groups emerged. The first group
of GPs emphasized that there has been little exchange between
GPs and psychotherapists so far, and they believed that this
situation would not change even with the development and
integration of these innovative digital technologies into patient
care. A second group of GPs could imagine that both groups of
health care providers would be included in the DHA-MD,
allowing them to simultaneously track the treatment process
and promote interdisciplinary collaboration.

GPs’assessment of the perceived need for DHA-MD in primary
care was heterogeneous. On the one hand, GPs stated that there
is a need for DHA-MD, justified particularly due to an increase
in mental disorders, especially among younger adults, and as a
consequence of the COVID-19 pandemic. In addition, they
reported that DHA-MD would be helpful if they addressed a
problem in general practice—for example, by providing
treatment for patients in need of psychotherapy who face long
waiting times, thereby alleviating pressure on GP practices.
However, GPs also highlighted that developing new DHA-MD
for indications already covered by existing products is
unnecessary, as the market is becoming increasingly opaque,
and they lack the time in their daily practice to inform
themselves comprehensively about new products. Instead, they
advocated in the interviews for a reevaluation and regular
improvement of the quality of existing DHA-MD. On the other
hand, GPs stated that the evidence for practical use of DHA-MD
is still insufficient and that these digital applications would not
be necessary if there were enough psychotherapy places and
enough medical capacity that the conversations with patients
could be partly conducted by GPs themselves.

MAs’ Experiences With DHA
Overall, MAs’ experiences with DHA were heterogeneous
(Multimedia Appendix 2). All interviewed MAs stated that
DHA had already been prescribed in the GP practices where
they worked, including DHA for musculoskeletal disorders,
mental disorders, and metabolic disorders. According to MAs,
their main sources of information about DHA were the internet,
manufacturer advertising, specialist journals, and test access.
However, all MAs reported that they lacked sufficient knowledge
about the contents and functionalities of DHA and expressed a
need for increased public relations work and training in order
to better assess the functionality of DHA, as well as the
suitability for individual patients. MAs also reported challenges
in selecting patients suitable for DHA-MD use because patients
often do not talk openly about their mental disorder due to
feelings of shame.

MAs evaluated the importance of DHA in primary care
differently. On the one hand, DHAs were perceived as an
innovative care solution, particularly for bridging waiting times
for psychotherapy and as a supportive therapy. On the other
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hand, doubts were expressed about their usefulness, since
personal contact to a GP or a psychotherapist was considered
essential for mental disorders. With regard to the integration of
DHA into GP practice, MAs reported that implementation in
rural areas with a predominantly older patient population is
difficult because they tend to be less tech-savvy. Most MAs
reported not taking on any tasks related to DHA in GP practice.
In some cases, there were organizational tasks for MAs in
relation to DHA, for instance, preparing flyers for interested
patients or reminding GPs to use the billing code in the
reimbursement process when a DHA was prescribed. Most MAs
reported that they had not been asked any questions by patients
in connection with DHA. There were single questions regarding
the functionality of DHA, the necessity to use, and if patients
specifically requested a DHA.

According to MAs, detailed questions of patients were addressed
directly with the GPs during the consultations. Regarding the
feedback of patients to DHA, which was shared with MAs, three
different groups emerged: (1) positive feedback, (2) negative
feedback, and (3) no feedback received. The first group reported
positive user experiences. According to MAs, younger patients
who were highly motivated to use DHA benefit particularly and
receive support in dealing with their own disorder, as well as
making sustainable lifestyle changes. The second group reported
negative feedback in detail that patients did not get along with
the use of DHA. There was a third group of MAs who stated
that they did not receive any feedback from patients because
this was discussed exclusively during consultations between
the GP and the patient.

Discussion

Principal Findings
Our study aimed to analyze GPs’ perspectives on DHA-MD
and their prescribing behavior in the care of patients with mental
disorders. The study is the first in Germany to show that while
the majority of participating GPs have already prescribed DHA,
they tend to prescribe DHA-MD only selectively in primary
care and perceive their need as low. The importance of
DHA-MD is particularly seen in bridging waiting times for
psychotherapy. According to GPs, there are considerable reasons
for rejection as well as barriers that hinder prescription.

Prescribing Behavior
The proportion of GPs who have already prescribed DHA in
our study was 65.7%, which was even higher than that in other
studies from various countries (7.9% [20], 31.0% [37], and
50.0% [38]). Current billing data from German health insurance
companies indicated a steady increase in DHA prescriptions
with subsequent patient usage since 2020, rising from 41,000
to 209,000 in 2023 [24]. The relatively low prescription rate of
7.9% in the study by Dalhausen et al [20], conducted in
Germany, may be explained by the study period, as the concept
of DHA was still relatively new at this time. In contrast, the
50.0% rate reported in an Australian study [38] reflects a
different health care context and a broader focus on mHealth
app use rather than DHA-specific prescriptions. In addition, in
Australia, there is no national reimbursement system for

mHealth apps, unlike in Germany, meaning that patients have
to privately fund these health applications [38].

Focusing especially on DHA-MD, half of the participating GPs
in our study had prescribed at least 1 DHA-MD in the last 3
months. Mental disorders are one of the most common reasons
for consultation in general practice [39]. In this context, billing
data from German health insurance companies revealed that the
majority of DHA-MD prescriptions (45%) were issued by GPs
[24]. The interviews with GPs provided a possible explanation,
indicating that GPs prescribe DHA-MD particularly to offer
their patients an alternative treatment option and to bridge
waiting times for psychotherapy.

Furthermore, existing literature highlighted that health care
professionals are more likely to adopt a new technology if they
perceive it as beneficial for their own work or their patients
[22,40]. Consistent with these findings, GPs in our study have
not only emphasized patient-related advantages of DHA-MD,
such as improved patient education and the low-threshold access,
but also pointed to disadvantages including delayed
physician-patient interaction and adherence problems, which
could explain the nonprescription rate as well as the low median
prescription frequency of DHA-MD in our study. A potential
selection bias toward increased participation of DHA critical
GPs is also conceivable.

The multivariate logistic regression analysis identified the degree
of digitization as a significant predictor of prescribing behavior,
which aligns with the findings by Dalhausen et al [20] and
international systematic reviews [22,40,41] on the adoption of
digital health technologies, showing that health care
professionals with greater digital affinity and experience held
significantly more positive attitudes and were more likely to
adopt digital technologies in practice. A possible explanation
could be that GPs working in practices with a higher extent of
digitization may experience fewer barriers to integration and
greater confidence in practical benefits of DHA-MD.

However, both of our regression models showed limited
explanatory power, suggesting that additional variables not
included in the analyses may also contribute to explain GPs’
prescribing behavior and the perceived need. Future studies
may therefore include other established predictors of digital
health utilization, such as previous training, digital skills, general
acceptance of and attitudes toward technology, or knowledge
and beliefs about the intervention [42-45], to further elucidate
these underlying mechanisms.

GPs’ Perspectives on DHA-MD
About two-thirds of the survey respondents assessed the need
for DHA-MD as low, which corresponds to a German study by
Wangler and Jansky [46] on attitudes and experiences of GPs,
indicating that some GPs refrain from prescribing DHA,
considering their contribution to the improvement of health
minimal. Our interviews revealed reasons for rejection of
DHA-MD, including lacking knowledge about available
DHA-MD, missing evidence on DHA-MD effectiveness, and
limited integrability into existing care processes. These barriers
align with a German systematic review on incentives for DHAs
among physicians and psychotherapists [27], and an
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international systematic review on digital health services for
musculoskeletal conditions in primary care [26], which
additionally identified barriers related to data security and
protection, the organizational workload, and the negative impact
on the doctor-patient relationship. As in our interviews, high
costs, inadequate reimbursement, missing financial incentives,
and unclear liability risks were further reported as barriers [27].
A possible solution to these perceived barriers could be the
implementation of “digital navigators” [47]—specially trained
MAs who support health care professionals by evaluating
available DHA, selecting suitable applications for patients, and
preparing app-generated data for clinical decision-making.
However, evidence on acceptance by health care professionals
and feasibility of implementing these digital navigators in
outpatient care has not yet been published [47], and further
randomized controlled studies are needed to evaluate
(cost)-effectiveness.

Our qualitative interviews yielded mixed perceptions of the
need for DHA-MD. On the one hand, GPs stated that there
would be no need for DHA-MD if sufficient psychotherapy
places or adequate medical capacity were available. On the other
hand, the majority of interviewed GPs reported a need for
DHA-MD, particularly in light of the perceived increase in the
number of patients with mental disorders due to the COVID-19
pandemic. There are no published comparable studies available,
which quantify the perceived need of DHA-MD from the
perspective of GPs, so our results close this evidence gap.

Our study found that perceived need declined with increasing
years of GP experience. Due to the high correlation between
age and duration of GP practice, age was not included as a
predictor in the linear regression analysis. However, as these 2
variables are strongly related both statistically and conceptually,
and evidence on the influence of duration of GP practice on the
perceived need is lacking, available studies examining
age-related effects on attitudes and health care technology
adoption may offer valuable context for interpreting our
findings. In accordance with our results, available literature
showed that, in Germany, younger GPs rate DHA more
positively than older GPs [20,48]. This age-related trend is also
reflected in international studies from Australia [49] and Brazil
[50] and could be explained by the fact that younger physicians
are less hesitant to integrate new technologies into their practice
[51].

The linear regression analysis revealed that GPs working in
group practices rated the need for DHA-MD higher than those
in single practices, which is in line with a systematic review
from the United States on the adoption and use of health
information technology in physician practice organizations. The
results showed that compared with single practices, groups with
4-6 physicians were more likely to have an electronic medical
record [52,53]. Peer influence and the organizational culture
may contribute to this finding. Pollack and colleagues [54]
showed in their study that social contagion among physicians
has a significant influence on technology adoption—the more
closely and frequently physicians interact with colleagues who
also use a specific technology, the more likely it is that they
will use it themselves. Furthermore, the international systematic
review by Police et al [52] highlighted that a lack of commitment

to technology integration, along with an organizational culture
resistant to change, significantly impedes technology integration
and utilization.

While our results indicated that GPs and their MAs preselect
patients for the use of DHA-MD, the actual utilization is shaped
by patients’ social determinants, which may limit access for
certain patient groups and lead to systematic differences in
digital participation (def. “digital divide”) [55,56]. According
to the World Health Organization’s scoping review, people with
greater health care needs, older adults, and marginalized groups
are less likely to benefit from digital health interventions. In
contrast, younger individuals with higher socioeconomic status
living in urban areas tend to experience more positive effects
when using these digital technologies [57]. These findings
underline the necessity of future effectiveness studies on
DHA-MD that incorporate subgroup analyses to assess not only
which patient groups benefit most but also which may
experience adverse effects or even harms.

To mitigate these disparities and ensure equitable access, it is
crucial to integrate both health care providers and patients in
the development of DHA-MD through a participatory approach,
for instance, Co-Creation, to address their perceived barriers
and to ensure that these technologies are designed, developed,
and implemented within the specific contexts in which they will
be applied [58]. In psychiatric care, this participatory process
is particularly valuable to address the complex needs and
challenges faced by users in their everyday lives. A participatory
development process can significantly increase the acceptance
and trust of both users and health care providers, who prescribe
DHA-MD to their patients.

Strengths and Limitations
Our study provides information to understand perspectives of
GPs on DHA-MD and their prescribing behavior more
comprehensively. By using a mixed methods design, we were
able to triangulate quantitative data identifying broader trends
with qualitative data that provide a more detailed and heuristic
understanding of individual GP and MA perspectives. This
methodological approach ensured that our findings are relevant
for clinical practice, as well as for other health care stakeholders
(eg, DHA manufacturer, BfArM). Although conducting an
anonymous online survey may have introduced self-selection
bias—with participation potentially skewed toward individuals
with preexisting interest or strong opinions about
DHA-MD—and qualitative interviews primarily attracted
already interested participants, the mixed methods design
addressed these limitations. The combination of quantitative
and qualitative data allowed validation and mutual
supplementation of the data. This integration mitigated the
biases inherent in the individual methods and strengthened the
robustness and practical relevance of the overall findings.
However, a limitation of the qualitative study is that we
conducted only 5 interviews with MAs. These interviews were
intended to understand MAs’ role in the prescription process
and use of DHA and to capture perspectives that might extend
beyond those of GPs, for example, questions or issues raised
by patients to MAs that are not discussed during GP
consultations. However, most of the interviewed MAs reported
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no involvement in DHA prescription or follow-up. Therefore,
these findings should be interpreted as exploratory. With regard
to generalizability, it is important to acknowledge that our
findings are embedded within the specific context of DHA in
Germany. The German DHA framework provides a distinct
legal foundation for the prescription and reimbursement of such
applications. Nonetheless, the results may also hold relevance
for other countries that have recently implemented comparable
initiatives, including France, Belgium, and the United Kingdom.
However, differences between national health care systems and
reimbursement structures may constrain the direct transferability
of our findings. Consequently, further international research is
warranted to explore whether the patterns identified in our study
can be replicated in other health care contexts. As the study
used a cross-sectional design, it is inherently limited in its ability
to infer causal relationships between the variables analyzed,
such as between prescription frequency, digital affinity, and
age.

Conclusions
DHA-MD are currently prescribed cautiously by GPs, and their
perceived need for patients with mental disorders is considered
low, as reflected in the relatively high nonprescription rate
observed in our study. GPs primarily justify the prescription of
DHA-MD as a temporary solution to bridge waiting times for

psychotherapy appointments or as a supplementary therapy
option, rather than as a stand-alone intervention.

According to GPs, there are reasons for rejection as well as
considerable barriers, primarily related to the structural
framework of the DHA concept, which hinder prescription of
DHA-MD in primary care. Given GPs’ key role in the
prescription process, addressing both their perceived barriers
and those of patients, as end users, is essential for the
development of DHA-MD. One possible solution could be to
actively involve both patients and health care providers in the
development of DHA-MD through a Co-Creation approach to
ensure that DHAs are need-related and designed within the
specific health care settings in which they are used.

As the digital health care landscape continues to evolve
rapidly—driven by technological advancements and shifting
health care needs that frequently reshape regulatory frameworks
and the availability of DHA-MD—ongoing research on GPs’
perspectives on DHA-MD is essential. In particular, future
effectiveness studies are needed to objectively evaluate not only
which patient groups benefit and which may even be harmed
when using DHA-MD but also where alternative therapy
approaches (eg, primary or psychotherapy care) are more
effective.
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