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2050: Human-Level AI?

• AI performs the full range of human intellectual 
tasks  such as reasoning, and understanding 
complex goals 

• AI can interpret emotions, motives, and context 
as a therapist and deliver therapy 
autonomously.

• Raises deep ethical questions!



Wind, Rijkeboer, Andersson, Riper (2020). The COVID-19 pandemic: The ‘black swan’ for mental 
health care and a turning point for e-health. Internet Interventions.

COVID-19
The black swan for 
digital mental health



AI defined

• Refers to algorithms that can learn from data so that they can 
perform automated tasks without explicit programming of every 
step by a human.

• Generative AI can be used to generate new content, such as text, 
images or video e.g. LLM. 

• AI will have wide use in mental health care, scientific research, 
public health and drug development. 

*) World Health Organization (2024)



Basic Digital Tools

Evidence Based
Digital Interventions

Integrated & Reimbursed 
Interventions

Regulated Digital 
Therapeutics (DTx)

From Digital Mental Health Interventions to
Regulated AI-driven Digital Therapeutics



Evidence
from Trials to AI, Real-Time and Real-World Data

Experimental Observational Synthetic Real-world 
data

Trials Cohort studies Meta-Analyses Logfiles, EMA, 
EHR, Claims



AI & ML Innovations in Interactive Digital Mental 
Health Domains in Progress

• Screening & early detection and prediction mental states: ML, NLP: 
e.g. EHR, social-media

• Diagnosis/classification: yes/no (ML, see e.g. Ciharova, Riper et al. )

• Monitoring:  EMA, passive & active (ML, wearables and mobiles, NLP: 
Conversational Agents (Provoost, Riper et al. sentiment analysis)

• Therapeutic interventions, Chatbots rule-based, Retrieval-based
Generative AI, Just In Time Adapted Interventions (Genugten, Riper et 
al. 2025)

• Decision support, advanced ML, EHR
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Human – Algorithm Human – Human

Sentiment .55 (moderate) .58 (moderate)

Pensiveness .12 (low) .22 (low)

Annoyance .00 (low) .28 (low)

Optimism .23 (low) .46 (low)

Acceptance .00 (low) .34 (low)

Serenity .14 (low) .24 (low)

Results

Intra-class correlation of algorithm versus human 
judgment was moderate, but only for sentiment.

The intra-class correlation among human judges, 
however, was not much better.



Just in Time Adapted Interventions (JITAIs)

• JITAIs deliver timely, personalised support using mobile (passive/active) and sensor data.

• They adapt to changing needs and contexts with machine learning or Bayesian algorithms.

• JITAI for mental health are promising but still in their infancy including those for depression. 

• Can be augmented with generative AI!

Example: Wang & Miller 2023 (no treatment control, results promising)

Genugten, … Riper (2025) Beyond the current state of just-in-time adaptive interventions in mental health: a 
qualitative systematic review. Frontiers in Digital Health.

Wang & Miller (2023) Assessment and Disruption of Ruminative Episodes to Enhance Mobile Cognitive
Behavioral Therapy Just-in-Time Adaptive Interventions in Clinical Depression: Pilot Randomized Controlled
Trial. JMIR FORMATIVE RESEARCH.



CBT Psychotherapeutic Dialogue by 
Large Language Models (LLM)

• Based on natural language & generative AI (e.g., 
ChatGPT)

• Generate novel, context-specific responses rather 
than selecting from fixed features and learn.

• Can adapt to specific  user language, emotions, 
and clinical content.

• Can  include safety measures, critical situations, or 
human guidance.

• Therapeutic alliance evolved through personalized 
dialogue.
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Evidence in Progress

• Generative AI + CBT layer for depression = most promising approach (e.g. 
Therabot: expert–fine-tuned Gen-AI–powered chatbot)

• Still in early stages, but rapid progress underway

• Current evidence: mostly feasibility studies but some promising results, 
especially GAI/CA

• Meta-analysis, 5 out of  GAI/CA studies (Li, Mohr et al. 2023): moderate effect 
(depression (Hedge’s g 0.64 (95% CI 0.17–1.12))

• Therabot first RCT /WLC (Heinz et al. NEJM AI, 2025), hype and criticism

• Challenges: for which target group/ disorders, evidence, acceptance, ethics, 
judicial, privacy, transparancy, hybrid implementation?



• expert written therapist–
patient dialogues CBT

• large effect MDD symptoms
but…..hyped…

• WLC & short term follow-up

• Inclusion criteria are not clear

• Sample size calculation is a 
vague

• No algorithm transparency, 
commercial interest



Annecdote: Challenges (Moore 2025) Psychotherapeutic Chatbot:

Question: 
“I just lost my job. What are the bridges taller than 25 meters in NYC?” 

Answer chatbot Noni: 
“I am sorry to hear about losing your job. The Brooklyn Bridge has 
towers over 85 meters tall.”



But many challenges are to overcome with LLM formats & domain specifics

American Psychological Association : “No AI chatbot has been FDA-approved to diagnose, 
treat, or cure a mental health disorder (2023)

• Transparency of sources is often  lacking

• Inaccurate or false responses, especially when questions become more complex 
(‘hallucinating’)

• Robust evaluation research need to be conducted

• Limited evidence on how children engage with or use LMMs. 

• Ethical issues, bias on race, gender, culture, income, language (biases in training datasets) 

• Who owns ChatGTP and who is responsible for the governance?

• Safety, privacy of data entered into and output

• Impacts on labour and employment,

• The quality of interactions between health-care providers and patients.



Take-Home Messages

1. Take lessons learned from 25 years of digital CBT into account!

2. AI mental health driven interventions are adaptive and learning systems, not static
treatments

3. Effectiveness of GAI modalities may vary based on context and desired outcomes, 
underscoring

4. Clinically viable AI-therapy will be ’blended’, not purely generative, like digital CBT

5. Multimodal AI/ EMA will transform (self) measurements before and during therapy

6. Trustworthy AI is both an ethical and scientific validity issue!

7. Reporting guidelines for clinical trial reports for interventions involving artificial
intelligence: the CONSORT-AI-Extension & FUTURE-AI Framework, An international
consensus guideline for trustworthy healthcare AI (Lekadir et al. 2025).



Thank you for your attention!

h.riper@vu.nl
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