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How can we help clinicians identify patients at 
risk and patients in need?



Hundreds of track & trigger systems



Dealing with the challenge



Monitoring on a fairly average day
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Data acquisition

8.248.838 vital values registered.
9.780 patients admitted
Anonymized & linked when possible

Philips 
Intellivue Monitors

Respiration rate
Heart rate

Prph Artl oxygen sat
Pulse rate

Systolic blood pressure
Diastolic blood pressure





Two examples of use



Seeking group normality



Factors influencing degree of monitoring
𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 𝒍𝒍𝑴𝑴𝒍𝒍𝒍𝒍 =

# 𝑽𝑽𝑽𝑽_𝑴𝑴𝒓𝒓𝒓𝒓𝑴𝑴𝒓𝒓𝑴𝑴𝑴𝑴𝒍𝒍𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝒓𝒓
𝑳𝑳𝒓𝒓𝑴𝑴𝒓𝒓𝑴𝑴𝑳𝑳 𝑴𝑴𝒐𝒐 𝑽𝑽𝑴𝑴𝒍𝒍𝑺𝑺

Quartile Regression Analysis of:
• Patient specific factors

• Sex
• Age
• Charlson Comorbidity
• Initial Triage

• Department factors
• Distance from nursing 

office
• Concurrent load
• Wing





Patient monitoring

“Good monitoring grants control 
of chaotic situations”

What is ‘good monitoring’ then?



Situational Awareness



Development of a new solution
We conduct research to change the world! 
• But what if we’re from different worlds?

”I can easily hack together
this cool dohickey that you
might find useful”

”Might, who, when, what?”
…and what about my golden 
standards?



Approach

Patient Clinician
Mental model

Representative model

Implementation model

Researcher

MONITOR

Colleagues

EHR

Draft

Questionnaires

Non-
functional
Prototype

Functional
prototype

Workshop



Prototype & Pilot study

Evaluated together with 18 nurses; reviewing a total of 50 patients.



So now what?

• Does the proposed system work?
• How do we check it?



Three angles
The clinical angle
Do we reduce the number of unexpected deteriorations by 50%?

The technical angle
Did we build a system that helps clinicans do their job better?

The economical angle
Does it save us money?



Effect evaluation study

10.500 patients
3x5 week intervention periods
3x5 week control periods
Two sites:
- ED in Odense
- ED in Esbjerg

4 project nurses



Interaction via touch screen enabled ChromeOS devices



The endgame

• Moving from:
”The Patient Deterioration Warning System”

• To:
”The Patient Deterioration Detection System”

• Service delivery options
– As a Stand alone system
– As a Plug-in component for existing health information 

systems
– As a REST web service



Thank you

• Uffe Kock Wiil, MMMI@SDU
• Annmarie Touborg Lassen, SDU+OUH
• Mikkel Brabrand, SDU+OUH
• Camilla Nørgaard Bech, OUH
• Michael Hansen-Nord, OUH
• Charlotte Mose, OUH
• And to the SDU Strategic Initiatives Fund!
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