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Web 4.0 beyond... 
or digital  revolution in health care economics?  

Web 4.0 



Some concepts of industrial Web 4.0 can be applied to medicine 
Industry seeks to create a flowing process with Web 4.0  

 
With a Medical 4.0 strategy new concepts  

such as telemedicine and the digitalisation of work processes   
for doctors, nurses and hospital administration  

can take a central role 



 

 
According to a study by consultants Roland Berger, 90% of all hospitals in Germany have 
developed a digitalisation strategy.  
 
The areas of action for the transformation within the hospital are extensive.  
Such areas include among others:  
 
 - Electronic patient records,  
 - Telemedicine,  
 - IT security and assistance and  
 - Nurse robots 
 
   
However, in order to successfully implement digital change, there must be more acceptance of 
new concepts such as telemedicine and nurse robots among patients.  
 
 
Source: https://www.ergo.com/en/Wir-bei-ERGO/Wir-erzaehlen/Digitalisierung-und-Innovation/2018/Smart-Hospital-Die-Zukunft-der-Medizin 

 

 

 

 



 

• Digitalisation can make the healthcare system much more 
effective 

 
• Automatic medication distribution in hospitals reduces errors and 

gives nurses more time to spend with patients 
 
• Changing to paperless work can cut administrative work for 

doctors and nurses, bring an increase in medical care quality and 
better economic performance 
 

               The advantages 





The vision showed digital processes presented in an analog form 



 
What are the implications of digital convergence for hospitals and the 

healthcare sector?  

Source: DER SPIEGEL, 48/2011, S.73 Source: MIT Technology Review, microsoft 

Modelling Digital Health & Fitness 

http://www.google.com/health/
http://www.microsoft.com/en-us/healthvault/default.aspx
http://www.androidfreeware.net/download-run.html
http://www.amazon.de/Plus-inkl-Balance-Board-weiss/dp/B002BSA3EM/ref=sr_1_3?ie=UTF8&qid=1323599930&sr=8-3


Health consumers in 2020 
Informed and demanding patients are now partners in their own healthcare 

1 

Some trend predictions (Deloitte) 

 
Healthcare delivery systems in 2020 
The era of digital medicine – new business models 

 

2 

Wearables and mHealth applications in 2020 
Measuring quality of life not just clinical indicators 

3 

Big Data in 2020 
Health data is pervasive – requiring new tools and provider models  

4 

Regulatory compliance and patient safety in 2020 
Regulations reflect the convergence of technology and science 

5 



Framework for change 



Change is slow in healthcare 



Telemedicine is still in its infancy 



Big data invasion in healthcare 
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What patients expect to be done… 





• Patients have an incredible amount of information available 
 
• In December 2018 there were 46,000 health care apps available on 

iTunes just in the English language giving advice on the treatment of 
various illnesses 
 

• Can patients cope with this flood of information? 
• The number of apps is now falling 

Source: Statistica.com  
https://www.statista.com/statistics/779910/health-apps-available-ios-worldwide/   



Is doctor patient knowledge already asymmetric? 
  

Patients have access to huge volumes of information from “Dr Google” 
Does it help them? 



 1CB Insights. (2019). 14 Trends Shaping Tech. https://www.cbinsights.com/reports/ CB-Insights-Tech-Trends-2019.pdf  

“Your home is your new 
hospital“1 

• Smart Home-Products with focus on seniors1 

• Hyper-Personalisation / Individualisation1  

• Digital Homecare Solutions/ Assisted Ambient Living 

Picture Source: Pixabay License 

https://www.cbinsights.com/reports/CB-Insights-Tech-Trends-2019.pdf
https://www.cbinsights.com/reports/CB-Insights-Tech-Trends-2019.pdf
https://www.cbinsights.com/reports/CB-Insights-Tech-Trends-2019.pdf
https://www.cbinsights.com/reports/CB-Insights-Tech-Trends-2019.pdf
https://www.cbinsights.com/reports/CB-Insights-Tech-Trends-2019.pdf
https://www.cbinsights.com/reports/CB-Insights-Tech-Trends-2019.pdf
https://www.cbinsights.com/reports/CB-Insights-Tech-Trends-2019.pdf
https://www.cbinsights.com/reports/CB-Insights-Tech-Trends-2019.pdf
https://www.cbinsights.com/reports/CB-Insights-Tech-Trends-2019.pdf


Times  
8.1.2019 Doctor WHO? 
 
 
The question is not if the 
patients can see their doctor  
via video consultation,  
but if the doctors are ready to 
see/treat patient via video. 
 
NO systematic or structured 
training yet at most medschools 
or during postgraduate training 
in medical video consultancy 
(MVC) 



 

Times  
8.1.2019 Doctor WHO? 
 
 
Still “ good old times” bed side 
teaching.  
It is completely different to look, 
feel and sometimes smell – 
compared to a 2D video 
window. 



• The Emergency Department Express Care program at New York-Presbyterian/Weill Cornell 
Medicine has established one of the first telemedicine programs in its academic hospital 
emergency department.    
 

• The goal is to reduce the amount of time a patient with a non-urgent medical condition has to 
wait for care.   
 

• The hope is to provide more efficient care for these patients without compromising the quality of 
care received.   
 

• The initial results are promising since wait time has dropped from an average of 2 to 2.5 hours to 
only 35 to 40 minutes. 
 

 
 
 

 

Source: http://ridemedtrust.com/emergency-department-the-new-frontier-in-digital-health-care/ 



Telemedicine – introduction in my clinic 

Emergency care in live stream with homes for the elderly 



Big interest from media 
 
The video live stream  
gives a tool for a first assessment 
for the elderly patients in care 
homes. 
 
A decision can be made: treatment 
at care home or in hospital 
 
 
Digitalisation can help to solve a 
problem.  
Video-infrastructure is easily 
available.  
 
 



Emergency Care  

in Live Stream 



Digitalisation does not make all things better... 
    it can also show you how bad things are 
 
This hospital in Canada shows the current waiting time in its emergency department 
on the Internet 

Source: www.wrh.on.ch/ waittimesmet  



Elsewhere in Canada the waiting times in various hospital emergency departments  
are compared online 
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 Improved communication – 
especially an overview: 
 

• Communication with ambulance 
service 

• Interprofessional, in Recusitation 
Area, during treatment  

• Better communications with 
patients 

• Transparent communications with 
in hospital wards which will 
receive patients 

 

• Training, training, training: 
Personnel must get proper 
training in new systems 

 



Continuous supervision of the workflow & patient flow 



Clear cockpit screen 
with the most important information about the patient 

Initials  

responsible doctor & nurse 

Name of 

patient 

Main symptom 

Important 

patient information 

(e.g. allergy) 

Category  

(e.g. internal) 

Specialty 

 

Relatives present 

Mobility 

Sex 

Age 

Inhouse 

admission: 

specialty, ward 

and  

room number 

Length of stay 

 

Triagecolour 

Comments 



Clear cockpit screen 
   Including the most important treatment steps 

This colour bar is the 

E.care ED STATUS BAR  

 

 

 

Time alarm if target times are exceeded (Triage,First View, first Lab 
result,…) 



 
With automation, "time to documentation" was reduced by 6.1 minutes  

(0.6 min vs. 7.7 min p <  0.05)  
and completeness increased (98% vs. 95%, p <  0.05)  

 
Source: BMV Emergency Medicine, Dec 2018 https://healthmanagement.org/c/icu/news/man-vs-machine-in-emergency-medicine 



This kind of documentation is no longer of use in our time!  





Smart Watch – Smart CPR 
 

 First study supports role of smart 

watches  
as monitoring device  

during cardio pulmonary resuscitation 
 



Web 4.0. and beyond... 1 

Agenda 

Patient`s wish and need 2 

Doctor`s wish and need 3 

CEO`s wish and need 4 

The future: Artificial Intelligence 5 



Illustrations of all processes / services / costs 
Limited by data protection / employment laws regulating monitoring of personnel 

 



…unterstützt durch intelligentes Technologiemanagement Distribution of doctors on duty  
in relation to number of new patients arriving in the emergency department, 

to available doctors, number of patients and doctor contacts 

Productivity per hour 
Productivity of individual doctors in a defined time period, number of 

patient treatments per hour by individual doctors 

 Productivity in RVU/hour (RVU= Relative Value Units / hour)  



Productivity per hour 
How productive were the individual doctors in this quarter year? 

How many patients did the individual doctors treat per hour?  
 



Productivity in RVU/hour 
RVU= Relative Value Units / Std. 

Wie produktiv war der einzelne Mitarbeiter in diesem 1/4 Jahr? 

cave: Ärzte in der Fast Track Unit erbringen nicht so viele Erlöse… 

If the RVU is high – has this doctor treated more seriously ill patients 
or has he/she documented better than the others? 



The value system is characterized by well defined interfaces and firm boundaries 

Hospital industry Supply side 

Upstream firm 
boundary 

Downstream firm 
boundary 

Demand side 

Hospital workflows 2nd order BPR 3nd order BPR 

Networking across firm value chains  

Case management 

Interface management 

Medical offices 
Retirement homes 
Equipment industry 
Talent recruitment 
Emergency cases  

Recreation 
Postmedical therapy 
… 

The process and work-flow driven organization:  
Value creation 

through harmonized interfaces, internal customer focus and automation 

BPR: Business Process Re-Engineering 
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Every speciality department lives, preserves and defends its working processes 

…with the result of unstructured working processes and high efficiency loss 
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TURING. DEEPART. IO 

Style of van Gogh  



Vincent van Gogh 

Artificial intelligence can learn to create pictures  
in the style of the artist  

in different periods of the artists life, 
 

taking account of differing influences on the artist at that time 

Bazille 

TURING. DEEPART. IO 



In October 2018 the first picture created using artificial intelligence, named Edmond de Belamy 
was auctioned in Christie`s in New York 

The artist with this romantic name: 
Gmax D Ex(logD(x)))+Ez(log(1-D(G(z)))) 
is rich: 



Artificial Intelligence picture was auctioned  
in Christie`s in New York for 

432.500,00 US-Dollar        



Flow Machines is an artificial intelligence 

Source: https://www.helloworldalbum.net/listen/ 

Which can compose and produce music –  
 

like this album: HELLO WORLD 



A Japanese A.I. program just wrote a short novel and it almost won a literary prize 



Artificial intelligence in digital medicine 

1. Epidemiology: Recognising contexts in populations 

2. Diagnostics: Sensitivity to early recognition 

3. Therapy: Personalised medicine 



Machine Humans 



Recognizing patterns 



Druirng teh rdeaing a text our bairn is wroikng exratrdionray hrad 
To udernsatnd the wrods in the txet the dierffent leertts  
of the iivinddual wdors can be in any oderr 
 
  
The msot imptronat fatcor is taht the fsrit and lsat lretets of the 
wrod are cocrert. 
The rset can be miexd up in any oderr and we stlil undtserand. 

We humans understand  

                  CONTEXT  



We humans remain 

 THE UNPREDICTABLE                   

This pilot switched off all automatic systems in his aircraft and saved everyone‘s life 





Intuition is analogue 

We humans have Intuition  



Humans and machines 

Colleagues not enemies 
Addition not replacement 

Help not competition 



SAVE THE DATE 


