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Créer une passerelle entre la science et la subjectivité : Evolution
des données probantes, arrivée de nouvelles technologies et appel a
une psychothérapie personnalisée

Nagina Khan, PhD, SFHEA, PGCert, BHSc, RMN'**

Abstract Psychotherapy Research in the Era of Digital Health and Al

The integration of digital health technologies and artificial intelligence (Al) into psychotherapy research represents a transfor-
mative shift in mental health care. Traditional psychotherapy relies heavily on face-to-face interactions, limiting accessibility,
scalability, and opportunities for continuous monitoring of patient progress. Emerging digital tools, including teletherapy plat-
forms, mobile applications, virtual reality (VR) and Al-powered conversational agents are increasingly being evaluated as
adjuncts or alternatives to conventional therapy, opening new frontiers in both research and clinical practice.

Résumé Recherche en Psychothérapie a L’ére de la Santé Numérique et de L’IA

L’intégration des technologies de santé numérique et de lintelligence artificielle (IA) dans la recherche en psychothérapie
représente un changement transformateur dans les soins en santé mentale. La psychothérapie classique repose fortement sur les inter-
actions en personne; ce qui limite l'accessibilité, 'élargissement de la portée et les possibilités de surveiller en continu les progres réalisés
par les patients. On évalue de plus en plus les nouveaux outils numériques, y compris les plateformes de télépsychothérapie, les appli-
cations mobiles, la réalité virtuelle (RV) et les agents conversationnels alimentés par I'lA, a titre d'appoints ou de solutions de rechange a
la thérapie conventionnelle; ce qui ouvre de nouveaux horizons en recherche et en matiére de pratique clinique.

Keywords
psychotherapy, cognitive behavioural therapy, evidence-based practice, neuroscience, digital mental health, personalized
therapy, mental health research

Psychotherapy Research in the Era of
Digital Health and Al

The rapid expansion of digital health infrastructure has fun-
damentally reshaped the landscape of psychotherapy
research. While psychotherapy has historically been
grounded in in-person therapeutic encounters, contemporary
mental health systems increasingly incorporate technology-
mediated care models. Advances in telecommunication plat-
forms, mobile health applications, immersive virtual reality

(VR), and artificial intelligence (Al) driven systems are not
merely extending traditional therapy delivery but are redefin-
ing how interventions are developed, evaluated, and person-
alized. These innovations introduce new methodological
opportunities, including continuous symptom monitoring,
large-scale data integration, and adaptive treatment models,
while simultaneously challenging long-standing assumptions
about therapeutic processes and clinical boundaries. Key
domains of innovation in digital and Al-enabled psychother-
apy research are summarised in Figure 1.
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Digital Mental Health Interventions

sTeletherapy, iCBT, mobile apps
*Remote monitoring and self-guided modules

Virtual Reality (VR) Therapies

eImmersive exposure environments
*Social skills and mindfulness training

Artificial Intelligence (Al) Applications

*Chatbots and conversational agents
*Predictive analytics and treatment recommendations

Personalized & Adaptive Psychotherapy

*Real-time symptom tracking
sAl-assisted session analysis and tailoring

Ethical, Cultural, and Equity Considerations

*Privacy and data security
*Cultural adaptation and reducing access disparities

Figure 1. Key domains of innovation in digital and Al-enabled
psychotherapy research.

Digital Mental Health Interventions

The rise of digital mental health interventions has revolutionised
the accessibility, delivery, and research of psychotherapy.
Teletherapy and online platforms have become integral to
mental health care, particularly following the COVID-19
pandemic, which accelerated the adoption of remote
therapy services worldwide. These platforms offer syn-
chronous (real-time video or chat) and asynchronous (mes-
saging or self-guided modules) therapeutic formats,
enabling continuity of care even during periods of social
distancing or restricted mobility.

Internet-based cognitive behavioural therapy (iCBT) has
been extensively studied and consistently demonstrates effec-
tiveness across multiple mental health conditions, including
anxiety disorders, depression, obsessive-compulsive disorder
(OCD), and post-traumatic stress disorder (PTSD).I’2
Structured online programs often include psychoeducation,
interactive exercises, symptom tracking, and homework assign-
ments, replicating core elements of face-to-face CBT while
allowing patients to work at their own pace. Research indicates
that iCBT not only reduces symptoms but can also improve treat-
ment adherence, especially when supported by periodic therapist
guidance, blending automated delivery with human oversight.’

Mobile mental health applications have expanded the
reach of psychotherapy further, offering tools for self moni-
toring, mood tracking, and behavioural activation. Apps can
provide reminders, cognitive restructuring exercises, mind-
fulness practices, and immediate coping strategies, reinforc-
ing therapeutic techniques between sessions. These
interventions are particularly valuable for populations with
limited access to traditional therapy, such as individuals in
rural areas, those with mobility limitations, or patients
facing financial constraints.*

An increasingly important dimension of digital interventions
is their potential for cultural adaptation and trauma-informed
delivery. Traditional psychotherapies have historically reflected
Eurocentric norms, often limiting their relevance for diverse
populations. Digital interventions can incorporate culturally rel-
evant content, language options, and narratives that resonate
with specific communities, enhancing engagement and thera-
peutic outcomes.”’ For instance, culturally adapted CBT pro-
grams for South Asian, Latino, or Indigenous populations have
been shown to improve both adherence and efficacy by
addressing culturally specific beliefs about mental health,
stigma, and family involvement.®

Digital interventions also provide unprecedented opportuni-
ties for research and data collection. Smartphone sensors, wear-
able devices, and app analytics enable ecological momentary
assessment, real-time monitoring of symptoms, and continuous
feedback loops between patient and clinician. This granular
data can inform personalised interventions, identify early signs
of relapse, and contribute to predictive models of treatment
response, bridging the gap between clinical research and real-
world application.” Despite these advantages, challenges
remain. Digital literacy, socioeconomic disparities, and limited
access to reliable internet or devices can exacerbate existing
health inequities. Engagement and long-term adherence are
also variable, with attrition rates often higher than in traditional
therapy. Moreover, ethical concerns around privacy, data secur-
ity, informed consent, and algorithmic bias must be addressed to
ensure safe and equitable delivery of digital mental health care.'”

Digital mental health interventions represent a paradigm shift
in psychotherapy, offering scalable, flexible, and potentially
personalised treatment options. When integrated thoughtfully
with therapist support, cultural sensitivity, and robust ethical
safeguards, these tools can enhance access, engagement and
outcomes, marking a significant evolution in both clinical prac-
tice and psychotherapy research. See Table 1. Contemporary
Advances in Digital and Al-Augmented Psychotherapy.

Interpersonal Psychotherapy (IPT) also exemplifies how
digitally supported approaches can illuminate core therapeu-
tic mechanisms. Digital behavioural data and computational
modelling can track communication patterns, role transitions,
and affective dynamics central to IPT, offering new ways of
operationalising and monitoring these traditionally human
delivered processes. This illustrates how digital tools can
augment, not replace, established therapeutic models and
sets the stage for comparing how different psychotherapies
translate into digital and Al-enabled contexts.

Long-Term Comparative Outcomes of CBT
and Psychodynamic/Psychoanalytic
Therapy

Evidence from long-term comparative studies provides impor-
tant context for psychotherapy research prior to the era of

digital health. In a German three-year follow-up study, patients
receiving either cognitive-behavioural therapy (CBT) or
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Table I. Contemporary Advances in Digital and Al-Augmented Psychotherapy.

Digital Mental Health Interventions

Virtual Reality (VR) Interventions

Al Applications in Psychotherapy

Online therapy and structured iCBT deliver
evidence-based treatment remotely.''~"3
and anxiety.'*

Mobile apps support self-monitoring,
psychoeducation, and symptom tracking.
Promotes access for rural, marginalised, and
mobility-restricted groups. safely.
Supports culturally tailored,

] . .56
trauma-informed interventions.

VR exposure therapy enables controlled,
immersive simulations for phobias, PTSD,

Enhances engagement and motivation through
immersive environments.
Allows graded exposure that can be tailored

Future work needed on long-term outcomes
and cost-effectiveness.

Conversational agents (e.g., WWoebot)
automate CBT skills and mood
monitoring.Io

Predictive analytics identify risk of relapse,
non-response or suicidality. '°

Analyses large datasets from therapy
transcripts, EHRs, and digital behaviour
patterns.

Offers personalised treatment
recommendations and adaptive
interventions.

psychodynamic/psychoanalytic therapy for depression showed
broadly comparable symptomatic outcomes at 3-year
follow-up, with CBT demonstrating some advantages in effi-
ciency and structured delivery.'® Similarly, a recent randomised
controlled trial in psychiatric outpatient clinics comparing
short-term psychodynamic psychotherapy (STPP) with CBT
for major depression found no significant differences in depres-
sive symptom reduction, anxiety, psychosocial functioning, or
quality of life at follow-up."”

These findings suggest that, across different durations and
settings, CBT and psychodynamic/psychoanalytic therapies
may offer roughly equivalent efficacy for depression.'®
While these studies evaluated conventional treatment deliv-
ery, they provide a foundation for integrating Al-driven per-
sonalisation and digital health interventions. Al technologies
can enhance these traditional modalities by continuously
monitoring patient progress, identifying early signs of
relapse, and tailoring interventions to individual symptom
trajectories. For example, digital platforms could help deter-
mine whether a patient might benefit more from CBT or psy-
chodynamic approaches based on real-time data, optimising
both clinical effectiveness and resource allocation.

The long-term comparative evidence highlighting similar
efficacy of CBT and psychodynamic approaches highlight
that multiple therapeutic modalities can achieve meaningful
clinical outcomes. Digital tools and Al offer the potential
to extend these interventions, enabling scalable delivery,
continuous monitoring, and personalised adjustments
without compromising the core mechanisms that drive effi-
cacy, such as therapeutic alliance, exposure processes, and
cognitive restructuring. By integrating empirical insights
from traditional therapies with digital and Al innovations,
researchers and clinicians can optimise treatment delivery,
enhance accessibility and develop data-informed models
for personalised psychotherapy.

Virtual Reality (VR) Interventions

Virtual reality (VR) represents a rapidly growing and innova-
tive domain within psychotherapy research, offering

immersive, controlled environments that can be precisely tai-
lored to therapeutic goals. VR-based interventions are partic-
ularly prominent in exposure therapy, where patients are
gradually and safely exposed to anxiety- or trauma-related
stimuli in a virtual setting. This method allows therapists to
replicate real-world scenarios, such as flying for phobia treat-
ment, social situations for social anxiety, or combat simula-
tions for PTSD, without exposing patients to actual risk.'*

Evidence to date indicates that VR exposure therapy can be
as effective as, or in some cases more engaging than, traditional
in vivo or imaginal exposure therapies. The immersive quality
of VR can enhance emotional and physiological responses,
facilitating more effective habituation to feared stimuli.'’
Additionally, VR allows for fine-grained control over the inten-
sity, duration, and context of exposures, enabling therapists to
tailor interventions precisely to the patient’s tolerance and treat-
ment goals. Interactive features, such as real-time feedback,
gamification, and patient-controlled pacing, further improve
engagement, motivation and treatment adherence.”

Beyond exposure therapy, VR is being explored in
broader psychotherapeutic contexts, including social skills
training, cognitive rehabilitation, mindfulness practice, and
stress reduction. For example, VR-based social simulations
can provide safe practice environments for individuals with
social anxiety or autism spectrum disorders, supporting
skill acquisition and confidence-building. Mindfulness and
relaxation-focused VR interventions use immersive nature
scenes, guided meditations, or biofeedback integration to
reduce stress and improve emotional regulation.”' The inte-
gration of VR with hybrid approaches is a promising area
for future research. For instance, VR can be combined with
traditional cognitive behavioural therapy (CBT), biofeed-
back, or digital mental health tools to create multi-modal
interventions that enhance efficacy while maintaining flexi-
bility and accessibility. Early feasibility studies suggest that
these hybrid models may optimise outcomes by combining
the advantages of immersive experiential learning with estab-
lished therapeutic frameworks.*

Despite these promising findings, several challenges
remain. The cost of VR hardware and software, the need
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for clinician training, and potential cybersickness or sensory
discomfort for some patients are important considerations.
Long-term efficacy and generalisation of VR-acquired
skills to real-world situations are still under investigation,
as is the scalability of VR interventions in routine clinical
practice. Ethical and privacy considerations, particularly
regarding the collection of sensitive biometric or behavioural
data during VR sessions, also require careful attention.'* VR
interventions represent a transformative frontier in psycho-
therapy research, offering immersive, engaging, and adapt-
able therapeutic experiences. When combined with robust
clinical frameworks and thoughtful consideration of patient
specific factors, VR has the potential to expand access,
enhance outcomes, and complement traditional therapeutic
approaches in innovative ways.

Bridging Traditional Psychotherapy
Mechanisms With Al and Digital Psychiatry

Contemporary Al and digital systems in psychiatry often repli-
cate, extend, or operationalise core mechanisms that have long
been foundational to psychotherapy traditions. However, these
connections are rarely articulated. Cognitive, psychodynamic,
interpersonal, and experiential models all rely on structured pro-
cesses, such as case formulation, interpretation, behavioural
experimentation, affect regulation, and alliance repair, that
map closely onto emerging computational tools.

Cognitive-behavioural models align with Al systems that
provide automated feedback, cognitive restructuring, and struc-
tured symptom monitoring using natural language processing
and pattern detection. Psychodynamic and relational traditions
emphasise affective attunement and meaning reconstruction,
which resonate with research on Al-supported reflective dia-
logue, vocal affect recognition, and automated detection of alli-
ance ruptures. Interpersonal psychotherapy’s focus on role
transitions and communication patterns parallels computational
mapping of relational dynamics in digital interactions.

By situating digital technologies within these therapeutic
mechanisms, Al becomes not a departure from psychother-
apy but an evolution of its core processes. This conceptual
integration helps ensure that digital systems remain clinically
coherent, mechanism-based, and aligned with established
pathways of therapeutic change.

Artificial Intelligence (Al) Applications in
Psychotherapy Research

Al is increasingly shaping the landscape of psychotherapy
research, offering tools that enhance both clinical practice and
empirical investigation. Al applications in this field include
conversational agents (chatbots), predictive analytics, and per-
sonalised treatment recommendation systems, each contribut-
ing uniquely to mental health care and research.

Conversational agents, such as Woebot, Wysa, and Tess,
use natural language processing to deliver structured,
evidence-based interventions like cognitive behavioural
therapy (CBT), acceptance and commitment therapy (ACT)
and problem-solving strategies. These Al-driven tools can
monitor patient mood, provide psychoeducation, suggest
coping strategies, and offer real-time support outside tradi-
tional therapy sessions. Early studies have demonstrated
their effectiveness in reducing symptoms of mild depression
and anxiety, improving engagement and treatment adherence
and supporting psychoeducation in large populations.'®** By
offering scalable, low-cost support, chatbots can complement
human-delivered psychotherapy, addressing service gaps in
underserved or geographically isolated communities.

Predictive analytics represents another powerful applica-
tion of AL Machine learning algorithms can analyse
complex datasets from electronic health records, digital
mental health interventions, and longitudinal studies to iden-
tify patients at risk of non-response, relapse, or suicidal
behaviour. This enables clinicians and healthcare systems
to intervene proactively, optimising treatment planning and
resource allocation. Predictive models also facilitate early
identification of treatment-resistant or high-risk populations,
supporting personalised care approaches and potentially
reducing the burden of chronic mental health conditions.'?

Al can also enhance personalised treatment recommenda-
tion systems, which integrate patient-specific information,
such as demographics, symptom profiles, treatment history,
and real-time digital phenotyping, to suggest the most effec-
tive interventions. These systems can guide therapists in tai-
loring treatment plans, selecting optimal therapy modalities,
and adjusting intervention intensity. Over time, Al-driven
learning algorithms can continuously refine recommenda-
tions based on patient outcomes, supporting dynamic,
data-informed psychotherapy.

In addition to these clinical applications, Al serves as a
transformative tool in psychotherapy research. Large-scale
data analysis enables the identification of patterns, predictors
and mediators of treatment outcomes across diverse popula-
tions and therapy modalities. For instance, Al can analyse
language use, engagement metrics, and behavioural data
from digital interventions to uncover subtle indicators of pro-
gress or relapse. This can inform both theory development
and the design of more targeted and adaptive psychothera-
peutic interventions. However, several challenges and
ethical considerations accompany the integration of Al in
psychotherapy. Issues include data privacy and security,
algorithmic bias, and the risk of over-reliance on automated
systems. Ensuring that Al interventions are transparent,
evidence-based, and culturally sensitive is critical to avoid
exacerbating disparities in mental health care.

Furthermore, Al tools should complement, rather than
replace, the therapeutic alliance, which remains a central
determinant of treatment outcomes. Al applications in psy-
chotherapy research offer unprecedented opportunities to



Khan

scale interventions, personalise care, and generate insights
from complex datasets. When implemented thoughtfully,
they can augment traditional therapy, support initiative-
taking clinical decision-making and contribute to a more
data-informed, patient-centred future in mental health care.

Existing reviews often describe digital and Al interven-
tions independently from the psychotherapeutic traditions
that shaped the mechanisms they draw upon. The present
manuscript contributes by explicitly linking Al capabilities
to established models of therapeutic change, cognitive, affec-
tive, interpersonal, and experiential, which offers a theoreti-
cally grounded framework for the development of future
Al-enabled tools. This conceptual bridge clarifies how psy-
chotherapy’s long-standing mechanisms can inform compu-
tational design and prevent Al interventions from
becoming disconnected from clinical theory.

Expanding on Al-Based Therapy Beyond
Mild Conditions

While early research on Al-based therapy focused largely on
mild to moderate conditions, a growing body of work demon-
strates broader applicability. A recent systematic review of
Al-powered CBT chatbots reported significant reductions
in depression and anxiety symptoms across platforms such
as Woebot, Wysa, and Youper, along with high user engage-
ment and satisfaction.”* Another meta-analysis focused on
young people found that chatbot-delivered interventions sig-
nificantly reduced psychological distress, suggesting feasibil-
ity and benefit in younger and potentially more diverse
populations.”> Beyond static chatbots, recent research has
begun to explore large language model (LLM)-based conver-
sational agents and their therapeutic potential. For example, a
2025 randomised controlled trial found that a 28-day inter-
vention using an LLM-based agent significantly reduced
both depression and anxiety symptoms in young adults.?®
Early evidence also suggests that integrating Al-based tools
into mental health services can improve clinical efficiency,
reduce wait times, lower dropout rates and improve alloca-
tion to appropriate treatments, offering scalable support
beyond traditional care settings.”’ These developments indi-
cate that Al-enabled therapy is evolving beyond short-term,
low-intensity use offering scalable, adaptive and potentially
clinically robust support across a wider spectrum of severity
and user needs.

Digital Tools and Al in Personalised
Psychotherapy

Digital tools and Al technologies are revolutionising the
delivery and personalisation of psychotherapy, offering
unprecedented opportunities to optimise treatment for indi-
vidual patients. By continuously collecting and analysing
data on symptom trajectories, engagement patterns, and

patient preferences, these tools allow interventions to be
dynamically adapted in real time. Such adaptability ensures
that therapy remains responsive to the unique needs of each
client, rather than relying on static, one-size-fits-all treatment
protocols.

For instance, Al-assisted analysis of session transcripts,
voice tone, and natural language use can detect subtle signs
of therapeutic rupture or disengagement. These insights
enable therapists to implement timely repair strategies,
strengthening the therapeutic alliance and enhancing treat-
ment efficacy, which is consistently shown to be one of the
most significant predictors of positive outcomes.”®** Also,
Al can identify patterns of response across clients with
similar profiles, helping clinicians anticipate potential obsta-
cles, tailor interventions, and select evidence-based tech-
niques most likely to succeed for a given individual.

Digital platforms also facilitate scalability and accessibil-
ity, addressing long-standing inequities in mental health care.
Online therapy, mobile apps, and Al-driven chatbots can
reach populations who face barriers to traditional in-person
care, including rural communities, individuals with
mobility limitations, or those in marginalised social and
economic contexts.®>" These platforms can deliver culturally
adapted content, language-specific interventions and trauma-
informed care, thereby to promote inclusivity while main-
taining treatment fidelity.

Additionally, continuous monitoring through digital tools
enables therapists to track progress longitudinally, providing
actionable feedback on adherence, engagement, and
symptom improvement. This data-informed approach not
only strengthens therapist decision-making but also empow-
ers patients to take an active role in their treatment, promot-
ing self-efficacy and sustained behavioural change. Over
time, Al systems can refine intervention strategies based on
aggregated outcomes, creating a feedback loop that enhances
both research knowledge and clinical practice.

The integration of digital tools and Al in psychotherapy
represents a paradigm shift toward personalised, data-driven
and accessible mental health care. By enabling real-time
adaptation, enhancing therapeutic alliance, and expanding
reach to underserved populations, these technologies have
the potential to transform both clinical outcomes and equity
in mental health services.

Bridging Psychotherapy Traditions and Al

Traditional psychotherapy frameworks, including cognitive
behavioural, psychodynamic, and interpersonal approaches,
provide mechanistic insights that can inform the design of
Al-assisted interventions. For example, models of cognitive
restructuring and behavioural activation underpin algorith-
mic decision-making in Al-supported CBT, while psychody-
namic concepts of affect regulation and relational patterns
can guide the development of chatbots capable of recognis-
ing emotional cues and tailoring responses to relational
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Table 2. Key Domains of Innovation in Digital and Al-Enabled
Psychotherapy Research.

Domain Examples Research Implications
Digital Mental Teletherapy, iCBT, Accessibility, adherence,
Health mobile apps remote monitoring
Virtual Reality Exposure therapy, Immersion, engagement,
(VR) social simulations generalisation
Al Applications  Chatbots, predictive  Personalisation, risk

models detection
Personalised EMA, digital Dynamic treatment
Therapy phenotyping adaptation
Ethical and Data privacy, Safe, fair, inclusive
Equity Issues cultural implementation
adaptation

contexts.'” By leveraging these theoretical foundations, Al
systems can not only replicate evidence-based techniques
but also generate novel hypotheses about treatment mecha-
nisms, creating a bidirectional flow between human clinical
expertise and computational modelling.

Challenges and Limitations of Digital and
Al-Driven Psychotherapy

Despite their considerable promise, digital and Al-driven
approaches to psychotherapy face a range of significant chal-
lenges and limitations that must be carefully addressed. First,
the evidence base for Al and digital interventions is still
emerging, particularly for complex psychiatric conditions
such as severe depression, psychotic disorders, or comorbid
mental health presentations. Most research to date has con-
centrated on mild to moderate symptoms, raising questions
about generalisability and clinical applicability for patients
with higher acuity or multifaceted needs.'®!'

A core concern is the potential impact on the therapeutic
alliance, which remains one of the strongest predictors of
treatment outcome across modalities. Fully automated inter-
ventions, such as chatbots or algorithmically guided
modules, risk attenuating the relational depth and empathic
responsiveness that human therapists provide.”®*' While
Al can augment clinical decision-making, over-reliance on
technology may inadvertently reduce opportunities for real-
time attunement, reflective listening, and relational repair,
which are critical for meaningful therapeutic change.

Ethical and regulatory issues also present significant hurdles.
Data privacy and security are paramount, as digital platforms
collect sensitive personal information, often stored in cloud-
based systems that may be vulnerable to breaches. Ensuring
informed consent is more complex in Al-mediated interventions,
particularly when algorithms continuously adapt treatment strat-
egies without explicit human oversight. Additionally, biases
inherent in Al models, stemming from training datasets that
may underrepresent minority populations, can exacerbate ineq-
uities in care and risk reinforcing systemic disparities.®

Implementation challenges extend beyond ethics to prac-
tical considerations See Table 2, Key domains of innovation
in digital and Al-enabled psychotherapy research. Digital lit-
eracy varies widely across populations, and individuals from
socioeconomically disadvantaged backgrounds may lack
access to devices or reliable internet connections, limiting
engagement.

Cultural acceptability is another critical factor; interven-
tions developed within Western paradigms may not align
with the values, beliefs, or communication styles of diverse
client populations, necessitating careful adaptation to
ensure relevance and efficacy.’

An emerging concern is the use of large-language—model
(LLM) chatbots in populations at risk of self-harm or severe
psychiatric symptoms. Although Al-based chatbots show
promise for delivering therapeutic content and supporting
engagement, recent empirical work reveals serious safety limi-
tations when handling crisis situations. A recent evaluation of
29 popular mental-health chatbots tested using standardised
suicidal-risk scenarios based on the Columbia-Suicide
Severity Rating Scale (C-SSRS) found that none delivered con-
sistently adequate crisis responses; nearly half were rated as
‘inadequate,’ often failing to provide emergency contact infor-
mation or clinician referral.** Similarly, a mixed-methods study
comparing LLM-based chatbots to human therapists demon-
strated substantial gaps: most chatbots lacked robust
risk-assessment protocols, failed to refer users to crisis hotlines
appropriately, or provided overly reassuring responses that cli-
nicians judged inadequate.®® These findings emphasise that,
without rigorous safeguarding, LLM-based tools risk misman-
aging suicidal ideation or self-harm disclosures, a considerable
limitation if chatbots are used as standalone or first-line support.

Given these risks, deployment of Al-mediated psychother-
apy must proceed with caution. Any implementation should
include clear crisis-management protocols, transparent commu-
nication about the tool’s limitations, routine human oversight,
and mechanisms to ensure timely referral to professional care
in high-risk situations. Until such safeguards are standardised
and empirically validated, LLM-based therapy should not
replace human-delivered care, especially for individuals with
severe or unstable mental health conditions.

Until such safeguards are standardised and empirically vali-
dated, LLM-based therapy should not replace human-delivered
care, especially for individuals with severe or unstable mental
health conditions. Beyond immediate safety considerations, the
long-term effectiveness, sustainability, and cost-effectiveness
of digital and Al-based therapies remain underexplored. At the
same time, initial studies show promising short-term outcomes.

Access, Scalability, and Stepped-Care
Models

A growing challenge in contemporary psychotherapy is not
the efficacy of established treatments but their limited
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accessibility and scalability. Despite a broad range of
evidence-based psychotherapies, many patients face barriers
including cost, long wait times, and reliance on traditional
one-to-one formats that are difficult to deliver at population
scale. Health systems such as the UK National Health
Service (NHS) have attempted to address this through
stepped-care models, in which patients first receive low-
intensity interventions, such as guided self-help workbooks,
digital modules, email-supported programs, or group-based
interventions, and only progress to higher-intensity individ-
ual therapy if needed. This structure allows more efficient
allocation of clinical resources while maintaining treatment
responsiveness. Integrating emerging digital tools and
Al-driven monitoring into stepped-care frameworks further
enhances scalability, enabling real-time symptom tracking,
early detection of non-response, and dynamic routing
toward more intensive interventions. Such models illustrate
how personalisation and scalability can coexist, offering a
pathway to expand access without compromising treatment
quality.

Future Directions in Digital and
Al-Enhanced Psychotherapy

Forthcoming research in digital and Al-enhanced psycho-
therapy should emphasise hybrid models that integrate tradi-
tional therapist-delivered interventions with Al-supported
and digital tools. Such models leverage the strengths of
human empathy, clinical judgment, and relational engage-
ment while taking advantage of AI’s ability to personalise
care, monitor progress in real time, and scale interventions
efficiently. Investigating the optimal balance between
human and digital components will be crucial to maximise
therapeutic outcomes and engagement across diverse
patient populations.

A parallel and equally urgent priority is improving access
and scalability. Much evidence-based psychotherapies
remain difficult to obtain due to workforce shortages, cost
barriers, and reliance on traditional one-to-one formats.
Integrating stepped-care models, such as those employed
by the NHS, where low-intensity interventions (e.g., work-
books, digital modules, brief guided support) precede more
intensive therapy, illustrates how digital tools and
Al-driven systems can expand capacity while maintaining
treatment quality. Embedding Al into these frameworks
offers the potential for dynamic triage, early detection of non-
response, and adaptive routing toward higher-intensity care,
thereby enhancing both efficiency and equity in service
delivery.

Longitudinal studies are essential to evaluate sustained
treatment effects, adherence over time, and cost-
effectiveness. Current evidence largely focuses on short-term
outcomes, leaving gaps in understanding the durability of
digital interventions, their potential to prevent relapse, and

their utility in complex or comorbid mental health conditions.
Future trials should also assess differential effectiveness
across symptom severity, age groups, and sociocultural con-
texts to identify which interventions are most beneficial for
whom.

Integrating digital tools with culturally responsive and
trauma-informed care can increase both accessibility and rel-
evance. Tailoring content to reflect cultural norms, language,
and lived experiences enhances engagement, addresses dis-
parities in access, and promotes equity in mental health
care. Moreover, trauma-informed approaches embedded in
digital interventions can reduce the risk of re-traumatisation
and improve the therapeutic experience. The development
of advanced measurement and monitoring tools represents
another critical frontier. Techniques such as ecological
momentary assessment (EMA), digital phenotyping, wear-
able biosensors, and neuroimaging can provide granular,
real-time data on symptom fluctuations, treatment adherence,
and behavioural patterns. This data-driven approach allows
for more precise personalisation of interventions, identifica-
tion of early warning signs of relapse, and improved under-
standing of the mechanisms underlying therapeutic change.

The convergence of Al, digital health and psychotherapy
offers a transformative opportunity to expand access,
enhance personalisation, and optimise outcomes. However,
these advances must be accompanied by rigorous ethical
oversight, robust data privacy protections, and strategies to
mitigate bias, ensuring that technology support equitable
and responsible mental health care. By addressing these chal-
lenges, future research can create an integrated digital eco-
system that complements human expertise, maximises
therapeutic efficacy, and promotes sustainable improvements
in population mental health.
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