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I. Actual conditions in patient logistics

II. Need for optimization in 
patient logistics

III. e-patient logistics as an 
strategy for otimization

VI. Implementing alternatives 
in e-patient logistics 
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I.1 Actual condition in patient logistics

Patient logistics can be defined as attended or not-attended movements 
and hospitalization of inpatients and outpatients within a defined area 
(e.g. hospital).  

Name

Name

NameName

Name

Patient
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I.2 Measurement in patient orientation

Patient
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structural 
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medical 
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etc.

waiting time
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healing
abatement
information

etc.

range of medical 
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waiting times
arrival destination
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PA satisfaction rate
complication rate
residence time

inquiries
etc.

#

#

#

#

Patient orientation is the extent to which there is an awareness of, a concern for, and a 
responsiveness in the health care organization to the patient goals, needs and 
perspectives. 
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Kumulierte Wartezeiten in den chirurgischen Ambulanzen eines 
Schwerpunktkrankenhauses (800 Betten)

0

50
100

150
200

250

bis
 5 M

inu
ten

bis
 10 M

inu
ten

bis
 15 M

int
ue

n

bis
 20 M

inu
ten

bis
 25 M

inu
ten

bis
 30 M

inu
ten

bis
 35 M

inu
ten

bis
 40 M

inu
ten

bis
 45 M

inu
ten

bis
 50 M

inu
ten

bis
 55 M

inu
ten

bis
 60 M

inu
ten

bis
 75 M

inu
ten

bis
 90 M

inu
ten

bis
 105

 M
inute

n

bis
 120

 M
inute

n

län
ger 

als
 12

0 M
inu

ten

Wartezeit
n=221 Fälle

Pa
tie

nt
en

za
hl

63 of 221 cases were longer than 30 minutes (28,51%)

I.4 Cumulation of patient waiting times in a surgical outpatient clinic
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Verteilung der Wartezeiten in den chirurgischen Ambulanzen eines 
Schwerpunktkrankenhaus (800 bed tertiary care hospital)
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mean value 24 minutes waiting time

median 15 minutes waiting time

I.3 Patient waiting times in a surgical outpatient clinic
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inefficient 
patient
logistic

department

transportHIS/Info

inadequate medical evidence

incomplete PA-data

released PA in the system

inaccurate requirements

low speed hardware

organization

PA-status (e.g localization )

repeated inquiries

mobile accessibility

no scheduling

double requests

PA allocation management 

incorrect medical inquiries

difficult forecast

interface management

Ad hoc PA allocation

environment

range of transport times 

no patient escort service

call in to many patients

elevator waiting time

PA rush at the diagnostic dept.

short term booking

no scheduling

untransparent requirements

overtime medical examination

overbooking

patient

PA arrival not in time

empty stomach

patient availability

prepared patient

multimorbid patient

II.1 Weakness in patient logistics
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emergency
room

outpatient 
clinic hospital

ward

diagnostic
therapeutic 
departments

OR
operating room

Patienten-
logistik

patient
administration

varity external
interfaces

redundant 
work data

missing
coordination

Missing 
coordination 

along the clinical 
and non-clinical 

Pathway

moderate patient 
coordination caused by 

structural organization and 
profession dominated time/ 

workflow management 

responsibility handover,
agile and unpredictable 

processes

unefficient scheduling

II.2 Need for optimization in patient logistics
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III.1 Optimization by e-patient logistics

e-Patient logistic can be defined as the electronic supported 
guidance and coordination of patient throughput and the 
related data flow.

The goal is to establish a common and transparent data base 
on which the involved players/health professionals and 
service providers can accomplish necessary information, 
documentation, coordination and decision functions. 
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III.2 Optional IT-support and IT-use in patient logistics

sickbed management
patient throughput management
management of patient escort service
patient escort route planning
data registration for his
mobile collection of data 
DRG-billing and cost unit accounting
patient track&tracing and stock-taking
disposition of medical treatment resources 
planning clinical pathways
simulation von patient focused performance



Seite 11

©Kriegel/Seitz

Health Care Management - GOR Arbeitsgruppentagung 27.02.2009 Bonn  

johannes.kriegel@atl.fraunhofer.de

michael.seitz@atl.fraunhofer.de

Optimization of patient logistics

Olog-PAT

IV.1 Optimized logistics for patients supported by smart object 
technologies (Olog-PAT) – Objectives

• technology-supported process management
• transparent visualization and coordination of logistic objects 

(e.g. patients) in hospital
• effective and efficient management of result-oriented care
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IV.3 Olog-PAT – Deliverables

• explicit problem description
• process analysis and visualization
• target concept of an optimized patient 

logistic
• dedicated smart objects for patient 

locating and tracing in hospitals
• Olog-PAT integration platform 
• interface between Olog-PAT integration 

platform and clinical information system
• optimization algorithms supporting cross-

sectional patient scheduling

Analyze

Plan

Implement

Evaluate
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IV.2 Olog-PAT – Approach

Analyze

Plan

Implement

Evaluate

W
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WP 8: System Integration and Testing

WP 5: 
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Integration of 

Smart 
Objects and 

Clinical
Information 
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Development
of Application

System 
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Anchor node
infrastructure in

hospital

Sensor network
integration platform

Existing
integration platform

CIS Database
Optimization
algorithms

Service
„Optimization of
patient logistics“

Sensor node
as a smart

patient attender

IV.4 Olog-PAT – Target architecture

Tool „Optimization
of patient logistics“
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IV.5 Transparency

Patients

Care Needs
Clinical

Pathways

Workload

Examination 
/Treatment 
Location

Whereabouts

Waiting Times

Sequency
Planning

Priorities

Distance

Examination 
/Treatment 
Duration

Decision
Maker

Problem

Model
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IV.6 Optimization

Target / Trade-Off • minimize waiting times
• allow for priorities (manual configuration, care needs, 

emergencies)
Parameters • workload

• examination / Treatment duration
• distance
• priorities

Side conditions • clinical pathways (sequence)
• resource limits

Waiting 
strategies

• move-first
• wait-first
• (advanced)-dynamic-waiting

Critical success 
factors

• model as close to reality as possible
• real-time capabilities (short response times)
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Thank you for your attention 

and participation in the following discussion!


