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Intro

Determinants in Health Care Business

Organizational Human

Cost Pressure Appreciation

Resource Problems Motivation

Legal Regulations Privacy

Business, Medical, and Pastoral View Cognitive, Emotional, and Physical Load
Meshed Processes Subjectiveness

é é

Health Care Business needs a holistic view:
Medicine, Psychology, Information Science, Technology,
Economics, Business Administration, Law, Cybernetics
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Intro

Definitions

Process Evaluation

A process is a sequence of activities A systematic process of finding value

and states! I n support of manageme
Two views:

ABusiness view is activity or task oriented
AMedical view is state oriented
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Intro

Definition: Optimization

A process

configuring a system
for best results

under given constraints
to fulfil a goal

&~ bRk

| t ndt=a single formula

Doing changes properties

Sy st ammam or maximum
Everything has limits

The motivation
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Method

Objective & Inductive Method

Select Scenario

Observe & Ask With each cycle,

we gather more data!
Analyze & Group J

Model & Test

Explore: Look, Learn & Vary [

Simulate & Watch
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Method

Why Simulation?

We simulate to create insights and discoveries from experiments with dynamic models
of reality that cannot be done differently or only with great effort.

€ because

Ahumans are only implicitly aware of their load during action,
Ahumans answer depending on their own subjective model and time course,
Ameasuring residents for other than medical reasons is not appropriate.

1. The method is maximally objective under given constraints
2. Evaluation of medical devices and aids is possible before use
3. Human dignity is preserved
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Method

Which Software?

AnyLogic

Multi-Method Modeling and Simulation

ADiscrete Events
AAgents with States
ASystem Dynamics

On Premise & Cloud

Dynamic Visualization
ANumbers
ACharts
A2D and 3D Scenes

VivelLab

Virtual Testing and Ergonomics

ASimulation of Physical Dynamics
AErgonomic Analysis and Reports

Simulation as a Service

Dynamic Visualization
ANumbers
AReports
A3D Scenes
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VENDLET Case

The VENDLET Case

VENDLET V5 is an automatic patient
turning system for moving and handling
the bariatric, bedridden patient.

Use VENDLET V5 if you want

A to improve your work health and safety
A to improve the client comfort

A effective use of resources
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VENDLET Case

Step 1. Select Scenarios

Lower Hygiene

Moving Up

Turning Regime

Apply and Remove Sling

I
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VENDLET Case

Step 2, 3: Observe, Ask, Analyze and Group
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Simulation |

Step 4: Modeling Processes and Agents

AnyLogic Professional
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Simulation |

Step5: Si mu SadenptaynWikdowi

2D View Room Total Time: 0:26 Visual Screenplay
o1 Different Views
3] Task Visualization
? Virtual Remote Control
— Shoot out Scenario
[ ] Aconventional vs.
— AVENDLET VS
=) Numbers
Conventional Danish Method VENDLET V5 Method ATI me
ARealtime costs
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Simulation |

Step5: Si mu IndicatooWindAwii

L i V e D e m O ! VENDLET V5 Method

N TTEY SR Diffraction Angle without Force
. et Count of Contact
| 17 9. N . ] ]
R R R Diffraction Angle with Force
JI S—— Lumbal Forces

1842.26 EUR costs per year (EUR) 882.08 EUR COStS per Year
Simulation parameters: 6 Lower Hygiene per day. Carer costs are 50 EUR per hour. Waiting time for second carer is 0 seconds. B aS i C P aram ete rS

Time: 44.04 |
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Results

Results

VENDLET Case
1. The hypotheses were confirmed
2. Amortization time is 1 year for Germany and %z year for Denmark and Great Britain
3. Annual Savings: 4000 EUR, 7000 GPB, 63.500 DKK
é only for 4 scenarios

Further Insights
1. In each country the people are differently bedded

2. Meshed, parallel processes play a major role
3. Tools strongly influence human behavior
4. Carers are not aware of their load
5. Deeper analysis of physical load is required
03.04.2017 Prof. Dr. Hans-Guinter Lindner ordene Sy Technology
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Simulation Il

Simulation with ViveLab
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A View Less Results
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Simulation Il

Car ekorces Heatmap of Spine (conventional)
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Simulation Il

Comparison of Force Maps

Patient Carer

Forces Lower Hygiene Carer Conventional
am
2w

Forces Lower Hygiene Patient Conventional

Conventional

Forces Lower Hygiene Patient Vendlet L

Forces Lower Hygiene Carer Vendlet

VENDLET
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Simulation Il

Pat i eGQompargson Chart
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Simulation Il

Car eComparison Chart
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