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Menue

• Background digital transformation

• Telemedicine

• Apps 

• E-health, AI and work capacity



The Digital Revolution 

▪ Computational power (from PC to quantum computing)

▪ Telecommunication, Internet (of things)

▪ Smart phones, applications

▪ Cameras, new generation sensors 
▪ 8-12 sensors in a phone: camera, accelerometer, gyroscope, magnetometer, 

GPS, light sensor, microphone, touch screen, finger print…

▪ Artificial intelligence
▪ Mimicking “cognitive” functions of a human mind

recognition, assistance, automatization, learning, prediction, problem solving

▪ Data are key, ideally + sensors + available simulator

▪ Robots
▪ E.g. industry, daily life, care



The history of E-health

• Health and disease online platforms (information, exchange, patient 
forums) on PCs

• Search engines, symptom tracker

• Big data, cohorts, electronical medical records, patient reported outcome

• Teleconsultation & Telemonitoring

• Applications & mobile health

• Sensors, wearables ect.

• Virtual reality 

• Artificial intelligence 

Powered by 

German Health Act 2019 & 

COVID19



Behavioural intervention 

e.g. weight, nutrition, depression, 

compliance

Disease monitoring, ePRO´s, T2T

Medication management

Digital biomarker

Motion 

tracker

+Hyperpersonalisation
Disease forecast

Artificial

intelligence

User 

interfaces

THE

DIGITAL

CYCLE

Hügle T, and Dumusc A. Rev Med Suisse 2019

Management & 

Digital therapies)-

-
AI-assisted care

Disease specific

= Learning systems

Point of care

Mobile Health



Data Flow – 3 Compartments

Analyse, learn, assist

• Understanding complex patterns

• Prediction, clustering

• Decision making support

• Saves time and money

• Improves safety

Artificial intelligence

31

Interfaces, interoperability,

structured data,

data location? – cloud, in-

house, server

data safety, privacy, compliance?

2

Data management 

platform

collect, organise,

store, share
PROs, self-management 

applications, wearables, sensors, 

PACS, EPA

Moss RJ, et al. European Journal of Hospital Pharmacy. 2019

Data interfaces



Regulation

Digital health regulation:

• „Software as a device“

• Server in Switzerland

• GDPR compliance (how personal data are collected and processed)

• MDR (Medical device regulation): Medical devices must comply with the applicable legal 

requirements and undergo a certification process in order to verify their conformity

• Quality management

• CE-Certifikate



Are telemedicine and digitization becoming the new 
normal?

The newly adopted Digital Healthcare Act :

• Full digital transformation of the healthcare 

system;

• Telemedicine becoming the new normal;

• Doctors prescribing Apps as a Treatment, 

reimbursed by health insurances

2020
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Tele-rheumatology

Conclusion: Before COVID-19 appeared…

low use but high acceptance of the 

implementation of telerheumatology among 

physicians. 

Training courses should be introduced to address 

the limited knowledge on the part of physicians 

in the use of telemedicine…
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Telemedicine in England 

2019
2021

few video-consultations
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Telemedicine: own experiences during the pandemic

• Video consultation shorter, less remunerated

• Secretariat has to create link ect. (Zoom, Webex ect., sometimes poor 
transmission quality)

• Poorer medical quality (no ultrasound, clinical examination...)

• Peak 1st wave, since 3rd wave almost disappeared at our hospital

• More emails, Outlook unsuitable...

• CHUV@home

• But: Strong increase of the MySCQM App (Patient reported outcome)
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Apps 



SCQM App in Switzerland: a success story boostered by the pandemic



Arthritis-App: Advantages for patients
Patient is actively involved in the treatment (patient 

empowerment) 

Clear overview of the long-term course of the disease 

(patient journey) and medication (scoreboard)

Possibility to set treatment goals with the doctor and 

evaluate them together on the basis of data (shared 

decision making, treat-to-target)

Arthritis-App: Advantages for doctors

Better overview through disease-adapted dashboard 

(compared to clinic or practice software). 

Better patient monitoring / disease surveillance

Better treat-to-target = better treatment quality

Feedback and report of the current visit can be easily sent to 

the general practitioner without much administrative effort



Self-management Apps for Arthritis in the App store

Functions:

• Tracking (PROMs)

• Monitoring, reports

• Sharing  (peer, 

doctor)

• Information

• Compliance

• …

• Evidence?

• Data safety?

• UX/UI?



2019: Digitales Versorgungsgesetz



Health apps become an export hit



Patient relevant effect

Related to:

Medical benefit

Improvment of

Health condition,

duration of illness,

survival,

Quality of life

and/

or

Patient-relevant structure and process

improvements

Treatment recommendations

Adherence,

Standards,

Patient safety,

health literacy,

disease management,

...

+ CE-certified medical product / Quality management



= Exercise App



PROs, cognitive behavioral thappy, mindfulness



Digital Intervention: 41 daily sessions of structured ACT lessons, 
mindfulness practices, and activities to encourage paced exercise 
and behavior change
67 patients, 12 week program
50% improvement (>20% FIQR) vs. 25% in the control group. 

Evidence for other Apps
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PhD Project CHUV: Fibromyalgia-like post-Covid App
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PhD Projekt: Fibromyalgie-like post-Covid App

www.postcovid.cloud
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E-health & Assurance medicine



E-questionnaires

11/03/2022 25

• FABQ Physique: 18, FABQ Travail: 36

• POAM persistant: 6, POAM modulant: 32, POAM évitant: 40

• Le score moyen de douleur du BPI est de 8,75/10 

• Score d'interférence de 9,29/10 (Tan G et al, J Pain 2014). 

• Score de kinésiophobie est de 54/68 (cliniquement significatif si >40;)

• Le score d'anxiété de 17/21

• Score de dépression de 13/21 (0-7: normal; 8-10: modéré; 11-14: moyen;15-21: sévère)

• Le score de catastrophisme est de 49/52 (cliniquement significatif si >30)

Example

= Quantitative assessment



Sleep assessment

Patient 1

Patient 2

Patient 3



Sleep assessment
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Image recognition



SIM – Swiss Insurance Medicine 29

Qualitative Research?

Medical expertise

Ressources

Coherence

Surmountability

Comorbidity

Medication
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Prediction of work capacity by Artificial Intelligence

Expertises from the past

Natural language processing (NLP) 

Input features:

Profession

Diagnostics

Radiology

Clinical Exam

…

Algorithm

Prediction work capacity

Output feature

Work capacity
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Discussion

• Legal basis Health apps in Switzerland?

• Data security? 

• Data Privacy?

• Certification?

• Efficiency? Security? 

• Companion App vs. Digital therapy



Thank you

Thomas.Hugle@chuv.ch


