
 
 

 
 
 
 
 
 
 
 
 
 

Gert Zülch 
Patricia Stock, Jan Hrdina 

 
Dynamic Analysis and  

Reorganisation Measures in Hospitals 
Using the Clinical Pathway Approach 

 
Pub.-No. 0037029 

 
 
 
 
 
 
 

AIM Conference 2007 
of the European Academy on Industrial Management 
"Educational Challenges on Service Management" 

 
 

Palace Hotel, Bari (Italy) 
October 6th, 2007 

 
 
 
 
 
 
 

November 2007 
 
 
 
 

Reprint prohibited 
All rights reserved 



- 1 -
 
 
Authors 
 
Prof. Dr.-Ing. Dipl.-Wirtsch.-Ing. 
Gert Zülch  
Chair holder and institute director 
(speaker) 
 
Dipl.-Wirtsch.-Ing. 
Patricia Stock 
Deputy managing engineer 
 
Dipl.-Wirtsch.-Ing. 
Jan Hrdina 
Research assistant 
 
ifab-Institute of Human and Industrial Engineering (ifab) 
University of Karlsruhe (TH) 
Kaiserstrasse 12 
D-76128 Karlsruhe 
 
Tel.  +49 721 608 4250 
Fax: +49 721 608 7935 
 
E-Mail: gert.zuelch@ifab.uni-karlsruhe.de 

 

Contents 
 
1. Process Orientation in Hospitals 
2. The Clinical Pathway Approach 
3. Clinical Pathways in Practice 
4. Configuration of Working Times Using Clinical Pathways 
 4.1 Development of Clinical Pathways 
 4.2 Simulation Study on Working Times 
5. Summary and Further Research 
 
 
 



- 2 -
 
 
1. Process Orientation in Hospitals 

 

 
 

 



- 3 -
 
 
2. The Clinical Pathway Approach 

 

 
 

 
 



- 4 -
 
 
3. Clinical Pathways in Practice 
 

 
 

 
 



- 5 -
 
 

 
 

 
 



- 6 -
 
 

 
 
4. Configuration of Working Times Using Clinical Pathways 
 
4.1 Development of Clinical Pathways 
 
 

 
 

 
 

 



- 7 -
 
 

Institute of Human and Industrial Engineering  - Prof. Gert Zülch University of Karlsruhe

General Surgery:
Treatment of the In-patients and the 2+ Outpatients

Basic activity scheme for single consultation

Mean times etc. are different for each patient type

i.e. in-patient emergency, in-patient regular,
ambulant operation, and ambulant patients with 2+ consultations

DAR - 1857361

- Diagnostics (general) - Acute care - Administration (general)
- Diagnostic findings - Therapy (general) - Medical report
- Blood tests - Therapy (specific)   to the family doctor
- X-ray - Operation - Documentation of the treatment
- Endoscopy - Wound treatment - Mail
- Sonography - Infusion - Telephone
- Diagnostics related to the - Change of bandages
  symptoms

- Interview
- Talk to family members
- Talk to colleagues about
   treatment
- Talk to nurses and colleagues
   for shift-handover
- Talk to external persons
   e.g. family doctor

- Medical orders

AdminstrationTherapy

Communication

Diagnostics

Medical orders
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General Surgery:
Ambulant Patient Type with Two or More Consultations

Aggregated activity network

Remark:
Each consultation is modelled
as one trigger. 

Example: An ambulant patient
with 2 consultations or an 
in-patient who stays two days
is represented by two triggers.

In analogue form:
• Ambulant operation
• In-patient emergency
• In-patient scheduled(Times are given in minutes)

DAR - 1857362

Patient type 15
 p 0,11  p 0,31  p 0,22
 tOPT 1  tOPT 2  tOPT 1
 tPSS 45  tPSS 70  tPSS 25
 tHFG 10  tHFG 10  tHFG 5
 tMW 12,0  tMW 12,5  tMW 6,1
 tSA 9,2  tSA 9,2  tSA 4,5

 p 0,31
 tOPT 2
 tPSS 90
 tHFG 5
 tMW 8,0
 tSA 7,8

 p 0,04
 tOPT 1
 tPSS 10
 tHFG 5
 tMW 4,6
 tSA 2,4

Communicat.

Administration

Medical Orders

Diagnostics Therapy
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4.2 Simulation Study on Working Times 
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5. Summary and Further Research 
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