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Working Principles & Process
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ValOpti: HR Wearables Eval.

Highlights from the LBI-DHP...

APT Large-Scale
Research 
Collaborations

Dig. Health Interv. & MORE

Healt Data 
Interop. SaaS

DH-Convener

ACTIVE-CaRe Pilot Study (MPG)

13

GaSaBe: All of Salzburg Moving



Precision Health: Highlighting

Prevention over Treatment &

Tackling Personalization along

Patient / Health Journeys

Adaptive & Personalized Digital Health Interventions







http://link.springer.com/10.1007/978-3-319-46152-6_10


http://link.springer.com/10.1007/978-3-319-46152-6_14


http://link.springer.com/10.1007/978-3-319-46152-6_14
https://doi.org/10.1515/itit-2019-0019
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Engineering Personalized Health

23

Digital Interventions 
(e.g. habitual)

Digital Interventions
(e.g. social)

Digital Interventions

(e.g. playful)

JITAIs
Inter-Session 

Adaptivity

Cross-Use-Case
Adaptive Interventions

Customisability 
Personalisation 

/ Adaptability

Common 
Scoring / 

Achievements

Health Outcome 
Measures

Experiential 
Outcome 
Measures

E.g.

Gruber, S., Neumayr, B., Reich, S., Niebauer, J., & Smeddinck, J. D. (2022). Towards Adaptability of Just-

In-Time Adaptive Interventions. Proceedings of DHealth 2022, 2.

Gruber, S., Neumayr, B., & Smeddinck, J. D. (2022, accepted). Towards Integration-Preserving

Customization of Just-in-Time Adaptive Interventions with Composite Clabjects in RDF and SHACL. 2022 

ACM/IEEE Int. Conf. on Model Driven Engineering Languages and Syst. Companion (MODELS-C).

Abstract Adaptivity &
Learning Layer

Information System

External / User 
Generated Data 

Integration

Modular & Configurable

Digital Interventions (e.g. habitual)

Data 
Interoperability

Modular & Configurable

Digital Interventions
(e.g. social)

Data Storage & 
Management

Adaptivity & 
Adaptability Methods

Sensor Data 
Streams & 
Measures

Patient 
Reported 
Measures

Modular & Configurable

Digital Interventions

(e.g. playful)

User/Group 
Modeling

Settings, 
Configuration, 

Calibration

Conceptual view: Implementation view:
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Studying Personalized Health:

Integrated Digital Health Innovation Ecosystem
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https://doi.org/10.2217/pme.11.7


Generative AI in Health

Adaptive & Personalized Digital Health Interventions





https://www.frontiersin.org/articles/10.3389/fcomp.2021.624694


https://doi.org/10.2196/50767


https://github.com/StanfordBDHG/HealthGPT
https://twitter.com/varunshenoy_/status/1648374949537775616


https://arxiv.org/abs/2305.09617
https://www.nature.com/articles/s41586-023-06291-2


https://arxiv.org/pdf/2307.14334.pdf
https://arxiv.org/abs/2308.01317
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Health as a Top AI Investment Field
$ invested in AI categories 2010-23 Deal volume in AI categories 2022-23

Many scientific fields applying AI to accelerate 

progress, incl. physical, social, life and health sciences; 

highest increase in number of publications: medicine

Datawrapper links:

https://www.datawrapper.de/_/0pK1K/

https://www.datawrapper.de/_/qZKKd/

https://datawrapper.dwcdn.net/1Yv8K/3/

https://datawrapper.dwcdn.net/nd7ah/4/

https://datawrapper.dwcdn.net/caSXi/2/

https://www.datawrapper.de/_/0pK1K/
https://www.datawrapper.de/_/qZKKd/
https://datawrapper.dwcdn.net/1Yv8K/3/
https://datawrapper.dwcdn.net/nd7ah/4/
https://datawrapper.dwcdn.net/caSXi/2/


https://doi.org/10.2196/26771
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GPT-4 with Medprompt > MedPaLM

Nori, H., Lee, Y. T., Zhang, S., Carignan, D., Edgar, R., Fusi, N., King, N., Larson, J., Li, Y., Liu, W., 
Luo, R., McKinney, S. M., Ness, R. O., Poon, H., Qin, T., Usuyama, N., White, C., & Horvitz, E. 
(2023). Can Generalist Foundation Models Outcompete Special-Purpose Tuning? Case Study 
in Medicine (arXiv:2311.16452). arXiv. https://doi.org/10.48550/arXiv.2311.16452

https://doi.org/10.48550/arXiv.2311.16452
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Open Source: Meditron-70B

Chen, Z., Cano, A. H., Romanou, A., 
Bonnet, A., Matoba, K., Salvi, F., 
Pagliardini, M., Fan, S., Köpf, A., 
Mohtashami, A., Sallinen, A., 
Sakhaeirad, A., Swamy, V., Krawczuk, I., 
Bayazit, D., Marmet, A., Montariol, S., 
Hartley, M.-A., Jaggi, M., & Bosselut, A. 
(2023). MEDITRON-70B: Scaling 
Medical Pretraining for Large Language 
Models (arXiv:2311.16079). arXiv. 
https://doi.org/10.48550/arXiv.2311.1
6079



https://ai-assisted-healthcare.com/2024/04/21/llama3-70b-performs-on-par-with-gpt-4-turbo-on-answering-usmle-questions/


https://doi.org/10.48550/arXiv.2306.11644
https://www.microsoft.com/en-us/research/blog/phi-2-the-surprising-power-of-small-language-models/
https://www.microsoft.com/en-us/research/blog/phi-2-the-surprising-power-of-small-language-models/


Generative AI in Health

Amazing possibilities!

But what do we do with them?











https://doi.org/10.1007/s12160-016-9830-8














Augmenting Health Sensing and

Shared Decision-Making with

Generative AI for Analysis

Patient-Generated Health Data, Insight(AI)

!: anthropomorphologization & i: triadic relationships

Motivation

GuidanceAnalysis



https://doi.org/10.1145/3460418.3479371
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Potential / Benefits of patient-generated data

1. Provide complete picture about patients to HCPs

2. Objectify information provided by patients

3. Promote communication between HCPs and 

patients

4. Allows for reflection

5. Patients are better informed

6. Promote precision medicine
Image: A patient sharing their health data (from wearables ) 

with a HCP thereby engaging in Shared decision making

Lavallee, D. C., Chenok, K. E., Love, R. M., Petersen, C., Holve, E., Segal, C. D., & Franklin, P. D. (2016). Incorporating

patient-reported outcomes into health care to engage patients and enhance care. Health Affairs, 35(4), 575-582.

Motivation

GuidanceAnalysis







https://s3.ca-central-1.amazonaws.com/assets.jmir.org/assets/preprints/preprint-60490-submitted.pdf
https://s3.ca-central-1.amazonaws.com/assets.jmir.org/assets/preprints/preprint-60490-submitted.pdf
https://s3.ca-central-1.amazonaws.com/assets.jmir.org/assets/preprints/preprint-60490-submitted.pdf




https://dl.gi.de/handle/20.500.12116/44311


https://qmonnet.github.io/whirl-offload/about/
https://creativecommons.org/licenses/by/3.0/


https://qmonnet.github.io/whirl-offload/about/
https://creativecommons.org/licenses/by/3.0/


https://allthetropes.org/wiki/Cats_Are_Superior
https://creativecommons.org/licenses/by-sa/3.0/
https://smilekiddo.wordpress.com/2011/10/27/a-thin-line/
https://creativecommons.org/licenses/by-nc-nd/3.0/
http://www.crookedbrains.net/2013/03/creative-cool-eyelashes-for-your-car.html
https://creativecommons.org/licenses/by-nc-sa/3.0/




http://paul-baxter.blogspot.com/p/research-details.html
https://creativecommons.org/licenses/by-nc-nd/3.0/


Generative AI for Providing Guidance

where / when HCP are not Available

GPT-Coaches, Active Waiting, Venting

!: hyperchondriacs & i: intelligence augmentation

Motivation

GuidanceAnalysis
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https://more-platform.at/


https://clinicaltrials.gov/study/NCT06321926








https://doi.org/10.1002/lrh2.10406
https://doi.org/10.1371/journal.pdig.0000431
https://doi.org/10.1056/AIoa2400802
https://doi.org/10.1016/j.artmed.2024.103004


https://www.hcplive.com/view/hyperchondriasis


https://en.wikipedia.org/wiki/Office_Assistant


https://doi.org/10.1016/j.chb.2021.107043




Generative AI in

Personalized Digital Health

Amazing possibilities!

But what do we do with them?



https://ai.googleblog.com/2017/04/federated-learning-collaborative.html




https://commons.wikimedia.org/wiki/File:Mind-the-gap.jpg
https://creativecommons.org/licenses/by-sa/3.0/




https://doi.org/10.2196/17158
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1. GenAI can transform personalization: to drive personalized & adaptive digital 
health interventions, especially for chronic care and prevention

2. GenAI for health data sensemaking: can unearth value from patient-generated 
(health) data (PGHD) to enable timely, context-aware support & decision-making

3. AI capabilities advancing: State-of-the-art models (domain-specific, multimodal, 
edge, open source) show strong medical knowledge + already diverse health apps

4. Critical concerns: Must tackle biases, privacy, accountability, explainability, and 
regulatory issues for safe, ethical use

5. Human-AI collaboration is crucial: Effective interaction design (HAI/AIUX) and 
perspective on augmenting human capabilities are vital for trust & adoption

6. Long-term views & integrated ecosystem needed: Requires long-term vision, 
robust research methods, interoperability, and bridging the practice gap

95

Key Takeaway Messages



THANK YOU!
Questions? Comments? 
Feedback? 

Dr.-Ing. Jan David Smeddinck

@smeddinck.bsky.social

Ludwig Boltzmann Institute for
Digital Health and Prevention
Lindhofstrasse 22
5020 Salzburg, Austria

Tel: +43 (0) 57 255 82701
Email: jan.smeddinck@dhp.lbg.ac.at
Web: https://dhp.lbg.ac.at/ 

mailto:office@dhp.lbg.ac.at
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