
1

Balancierte Rationalisierung statt
Rationierung im Gesundheitswesen

Ringvorlesung „Technologie, Management und Ökonomie“

Arbeitswissenschaft Berlin

Technische Universität Berlin

Gliederung

Arbeitswissenschaftlicher Ansatz

Rationalisierung

Rationieren

Strategisches Unternehmensmanagement

Industrie
Klinik

Balance
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Leistungen
benötigte

Ressourcen
Vergütung

Versicherungs-
beiträge Kosten

demographischer Wandel

Fortschritt

Mehr Leistung >  höhere Kosten

benötigte
Ressourcen

Leistungen Vergütung
Versicherungs-

beiträge Kosten

Rationierung
- implizit vs. explizit
- hart vs. weich
- direkt vs. indirekt

- verdeckt vs. offen

demographischer Wandel

Fortschritt

( DRGs )

?

Kostenbegrenzung >  Rationierung
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benötigte
Ressourcen

Leistungen Vergütung
Versicherungs-

beiträge Kosten

demographischer Wandel

Fortschritt

( DRGs )Basis-
Leistungen

Zusatz-
Leistungen

Zusatz-
Vergütung

ggf. über
Zusatzversicherung

Stabile Versicherungsbeiträge ?

Aufwendungen privater Haushalte, alte Bundesländer (GESIS, Datenreport 2002)
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Gliederung

Arbeitswissenschaftlicher Ansatz

Rationalisierung

Rationieren

Strategisches Unternehmensmanagement

Industrie
Klinik

Balance
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Gliederung eines Auftrags – wissenschaftliche Planung

[Kaminsky, Grundlagen des 
Arbeits- und Zeitstudiums, 1960]
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Gliederung

Arbeitswissenschaftlicher Ansatz

Rationalisierung

Rationieren

Strategisches Unternehmensmanagement

Industrie
Klinik

Balance
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Clinical Pathways

Kaisers 2003
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Navigation
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Wenzel 2003

SOP  (Standard Operating Procedure)
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Gliederung

Arbeitswissenschaftlicher Ansatz

Rationalisierung

Rationieren

Strategisches Unternehmensmanagement

Industrie
Klinik

Balance

Mensch - Maschine - System

Man MachineArzt/Pflege

Patient

Maschine

Aspekte der Interaktion

physiologische

mentale

psychologische

Patient - Arzt/Pflege
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Allgemeines klinisches Arbeitsmodell

OutcomeAusgangssituation

Qualität  
Aufgabenerfüllung

Aufgabenstellung
= Effizienz

Qualität

Ressourcen
=

Aufgaben-
erfüllung

Aufgaben-
stellung

Ressourcen

Steuergrößen, Umwelteinflüsse

Arbeitsprozesse

P

A/Pf M

Was ?

Wie ?

Prozesse im Krankenhaus

Ein Prozess beschreibt die Vorgänge, 

die ein System 

von einem Anfangszustand in einen Endzustand überführen.

komplexes System
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Task - Process - Task - Method   (TaPTa)

Was ?

Task (Aufgabe)

Task (Teilaufgabe)

Was ?

Warum ?

Process

rekursiv hierarchische Methode

Zoom

SOPs

Clinical
Pathways

Wer ?

Wie ?

Wie ?

Aufgabe

Strategien

Prozesse

strategische
Planung

Monitoring

Umsetzung

Strategisches Management

[Malik, Strategie des Managements komplexer Systeme. 1989]

HOW ?

Wie ?

Wer ?
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Standard
Clinical Pathways

Navigated
Clinical Pathways

Standard
Treatment Modules

Navigated
Treatment Modules

Standard
Operating Procedures

Standardeingriff Akutmedizin

Non-Standard
Operating Procedures

Makroebene

Mesoebene

Mikroebene

Patient Management

Gliederung

Arbeitswissenschaftlicher Ansatz

Rationalisierung

Rationieren

Strategisches Unternehmensmanagement

Industrie
Klinik

Balance
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Faktoren einer erfolgreichen Klinik

Medizinische Kompetenz

Management-Kompetenz

Informations- & Kommunikations-
Kompetenz

Innovations-Kompetenz

Unsere Faktoranalyse zeigt ...

Gestaltungsfaktoren

Ergebnisfaktoren

Wettbewerbsqualität

Behandlungsqualität Evolutionsqualität

Innovationsqualität

Patientenzufriedenheit Erfolg am „Markt“Mitarbeiterzufriedenheit

und damit ...

Medizin

Information &
Kommunikation

Management

Innovation

Kompetenzen
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Steuerungsfähigkeit
Behandlungsfähigkeit

Behandlungs-
Qualität

Einsatzfähigkeit

Medizin

Information &
Kommunikation

Management

Behandlungsqualität

Medizin

Information &
Kommunikation

Management

Innovation

Kompetenzen -> Fähigkeiten -> Qualitäten -> Markterfolg

Kompetenzen (Eckpunkte)
•Medizin
•Management
•Information & Kommunikation
•Innovation

Fähigkeiten (Verbindungen)
•Behandlungs-
•Einsatz-
•Steuerungs-
•Wandlungs-
•Innovations-
•Markt-

Qualitäten (Flächen)
•Behandlungs-
•Evolutions-
•Innovations-
•Wettbewerbs-

Markterfolg (Volumen)
•Patientenzufriedenheit
•Mitarbeiterzufriedenheit
•Marktposition
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Ausgewogenheit der Geometrie als Fraktal

Klinikum/Unternehmen

Abteilung/Zentrum

OP-Team

Mitarbeiter

Medizin, Management, Information & Kommunikation und Innovation

Fraktale

[Warnecke, Die fraktale Fabrik, 1992]

Selbstähnlichkeit

Selbstorganisation

Selbstoptimierung

Zielorientierung

Dynamik
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Ziele

Ressourcen

Ergebnisse

Bedarf

A
S
P

A
S
P

A
S
P

A
S
P

A
S
P

A
S
P

Fraktales Unternehmen  mit paramererisierter Kommunikation

A
S
P

Gliederung

Arbeitswissenschaftlicher Ansatz

Rationalisierung

Rationieren

Strategisches Unternehmensmanagement

Industrie
Klinik

Balance
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Gesundheitsmarkt

Klinik

Patientenbehandlung

Kostendruck

Verwaltung

Gesundheitsmarkt

Klinik

Patientenbehandlung

Kostendruck

Verwaltungstrategisches Unternehmensmanagement

Ressourcen
Information

Unterstützung Information
Bedarf

Partizipative Rationalisierung: Steigerung von Effizienz und Sicherheit

Balancierte Rationalisierung
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Partizipation !

Motivation

Konkretes Vorgehen:  Partizipative Prozessanalyse

1.1.1

OR
Anesthesiologist

Check the OR Schedule
for the next day's

OR patient

1.1.2

OR or ward
Anesthesiologist

Print out the patient's
Laboratory Data from
the Network System

ref.:

OR Schedule

ref.:

Laboratory Data

OR

Network System

1.1.3

OR or ward
Anesthesiologist

Ckeck the patient's
ECG and respiration

within the
Network System

OR

Network System

1.1.4

OR or ward
Anesthesiologist

Check the patient's
given medication within

the Network System

OR

Network System

1.1.5

OR or ward
Anesthesiologist

Fill out the according
patient's data on the
Anesthesia Record

ref.:

Anesthesia Record

1.1.6

OR to patient's ward
Anesthesiologist

Go to the
patient's ward

1.1.7

patient's ward
Anesthesiologist

Get the patient's
Medical Record

ref.:

Medical Record

1.1.8

patient's ward
Anesthesiologist

Fill out the according
patient's data on the
Anesthesia Record

ref.:

Medical Record

ref.:

Anesthesia Record

1.1.9

patient's room
Anesthesiologist

Patient medical check
and documentation

within the Anesthesia
Record

1.1.10

patient's room
Anesthesiologist

Inform patient about the
anesthesia risks and get
the patient's signature

ref.:

Anesthesia Risk
Information Sheet

ref.:

Anesthesia Record

1.1.11

patient's ward
Anesthesiologist

Put the Anesthesia Risk
Information Sheet back

to the Medical File

ref.:

Anesthesia Risk
Information Sheet

ref.:

Medical Record

1.2.1

patient's ward
Anesthesiologist

Order/print pre-medica-
tion from pharmacy with

the Network System

ref.:

List of Pre-medication

patient's ward

Network System

1.2.2

patient's ward
Anesthesiologist

Order/print time for the
OR transfer and end of
eating/drinking with the

Network System

ref.:

List of the Time for the
OR Transfer and End of

Eating/Drinking

patient's ward

Network System

1.2.3

patient's ward
Anesthesiol. + ward nurse

Hand the Lists for Pre-
medication and Time for
the OR Transfer and [...]

to the ward nurse

ref.:

List of Pre-medication

1.2.4

patient's ward to OR
Anesthesiologist

Go back to the OR

1.2.5

OR office
Anesthesiol.+superior Anes.

Discuss the anesthesia
type with a superior

anesthesiologist

ref.:

Anesthesia Record

       1.2.6-Q1

Is a
special anesthesia

needed?

OR office
Anesthesiol.+superior Anes.

ref.:

Anesthesia Record

1.2.7-Y1

OR + pharmacy
Anesthe. + pharmacy staff

Request special
anesthesia medications
from the pharmacy by

phone

Yes (1%)

No

       1.2.9-Q2

Is a
special monitoring

needed?

OR office
Anesthesiol.+superior Anes.

ref.:

Anesthesia Record

1.2.10-Y2

OR
Anethesiologist

Order special monito-
ring from the clinical

engineer in the recovery
room per document

Yes (30%)

ref.:

Order for Special
Monitoring Equipment

1.2.11

OR
Anesthesiologist

Prepare the anesthesia
equipment on the anes-
thesia cart at the even-
ing before the operation

No

ref.:

Anesthesia Record

1.2.12

OR
Anesthesiologist

Put the anesthesia
drugs on the anethesia
cart at the morning of

the operation

1.2.13

OR
Anesthesiologist

Bring the anesthesia
cart to the OR theatre

1.2.14

OR thetare
Anesthesiologist

Prepare and check the
anesthesia and

monitoring equipment
within the OR theatre

1.3.1

patient's room
ward nurse

Give the pre-medication
to the patient at the

morning of the
Operation

1.3.2

patient's room
ward nurse

Check and document
the patient's (final)

vital signs, infections
and pre-medication

1.4.1

patient's room
ward nurses

Transfer the patient
from the ward bed to a

transportation bed

ref.:

List of Pre-medication

ref.:

Patient's (final)
Vital Signs, Infections
and Pre-medication

ref.:

Anesthesia Record

1.4.3

OR entrance
ward + OR nurse/Anesthe.

Transfer the patient at
the OR entrance to an
OR transportation bed

1.4.4

OR entrance to OR theatre
OR nurse/Anesthe.

Transport the patient
from the OR entrance to

the OR theatre on an
OR transportation bed

1.4.2

patient's ward to OR entran.
ward nurse

Transport the patient
from the ward to the OR

entrance on a
transportation bed

1.4.5

OR theatre
OR nurse/Anesthe.

Transfer the patient
from the OR

transportation bed
to the OR table

ref.:

List of the Time for the
OR Transfer and End of

Eating/Drinking

ref.:

List of the Time for the
OR Transfer and End of

Eating/Drinking

ref.:

List of the Time for the
OR Transfer and End of

Eating/Drinking

1.2.8-Y1

OR
Anesthesiologist

Order special
anesthesia medications
from the pharamacy by

a paper document

ref.:

Order for Special
Anesthesia Medications

The patient information
can not be transferred
automatically -> time

consuming transfer and
sometimes unreadable

handwriting

The patient information
has to be collected from
different documents ->
time consuming search

The Medical Record
is not in its usual place

or used otherwise
-> time consuming

search and sometimes
additional waiting

The patient is not in
his/her room ->

additional waiting

The patient information
can not be transferred
automatically -> time

consuming transfer and
sometimes unreadable

handwriting

The order can not be
transferred

automatically -> time
consuming transfer and
sometimes unreadable

handwriting

Patients have to wait
at the OR entrance

because of too many
patient's arriving at

the same time

The information is
not transferred
automatically

The patient information
has to be collected from

different information
sources -> time

consuming search

The order can not be
transferred

automatically -> time
consuming transfer and
sometimes unreadable

handwriting

Missing information
from the Medical

Record can not be
accessed easily

The Anesthesia Record
as a paper document
can be used flexible

within the OR without
any additional computer

work place

The Anesthesia Record
as a paper document
can be used flexible

within the OR without
any additional computer

work place

The Anesthesia Record
as a paper document
can be used flexible

within the ward without
any additional computer

work place

Specific information is
standardized and

centrally stored but can
also be accessed from
different hospital loca-
tions at the same time

Specific patient informa-
tion is standardized and
centrally stored but can
also be accessed from
different hospital loca-
tions at the same time

1.1.12

patient's ward
Anesthesiologist

Check the Agreement
for the Operation, Anes-
thesia and Transfusion
(get  missing signature)

ref.:

Agreement for the
Operation, Anesthesia

and Transfusion

The Anesthesia Record
as a paper document
can be used flexible

within the OR and ward
without any additional
computer work place

2.1.1

OR entrance
ward  + OR nurse/Anesthe.

Check the patient's
identity

ref.:

Patient's Wrist Band

 Searching for missing
nurses is time

consuming.

2.1.3

OR theatre
Anesthesiologist

Check the patient's
(final) vital signs,

infections and pre-
medication

ref.:

Patient's (final)
Vital Signs, Infections
and Pre-medication

2.3.4

OR theatre
Anesthesiologist

Start the pre-
oxygenation of the

patient

2.1.2

OR theatre
Anesthesiologist

Check the patient's
identiity

ref.:

Anesthesia Record

2.3.6

OR theatre
Anesthesiologist

Continue the pre-
oxygenation of

the patient

2.3.7

OR theatre
OR nurse

Inject the sedation
medication to the

patient

2.3.5

OR theatre
Anesthesiologist

Order the injection of
the sedation medication
to the patient from the

OR nurse

2.4.1

OR theatre
Anesthesiologist

Intubate the patient

2.4.2

OR theatre
Anesthesiologist

Check the tube position
(lung ventilation)

2.4.3

OR theatre
Anesthesiologist

Fix the tube position
and document the

intubation within the
Anesthesia Record

ref.:

Anesthesia Record

2.4.4

OR theatre
Anesthesiologist

Connect the patient to
the anesthesia machine

and adjust the
anesthesia parameters

2.2.3

OR theatre
Anesthesiologist

Check the patient's vital signs and
document them within the Anesthesia

Record every 3...5 minutes

ref.:

Anesthesia Record

2.4.6

OR theatre
Anesthesiologist

Artifical patient
ventilation

2.4.5

OR theatre
Anesthesiologist

Document the
anesthesia parameters

within the
Anesthesia Record

ref.:

Anesthesia Record

2.3.8

OR theatre
Anesthesiologist

Document the sedation
medication within the
Anesthesia Record

ref.:

Anesthesia Record

2.3.12

OR theatre
OR nurse

Inject the relaxation
medication to the

patient

2.3.11

OR theatre
Anesthesiologist

Order the injection of
the relaxation medica-
tion to the patient from

the OR nurse

2.3.10

OR theatre
Anesthesiologist

Check the patient's
ventilation

ref.:

Patient 's Wrist Band

2.3.13

OR theatre
Anesthesiologist

Document the relaxation
medication within the
Anesthesia Record

ref.:

Anesthesia Record

Missing information or
unreadable handwriting

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

Only already checked
and approved
information is
documented

(artefact elimination)

Only already checked
and approved
information is
documented

(artefact elimination)

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

Only already checked
and approved
information is
documented

(artefact elimination)Missing picture to
identify the patient

Documenting the vital
signs by hand forces the

checking of the
according information

strength

Only already checked
and approved
information is
documented

(artefact elimination)

deficit
Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

2.2.1

OR theatre
Anesthesiologist

Connect the patient to
the monitoring

equipment

2.2.2

OR theatre
Anesthesiologist

Check the patient's vital
signs and document

them within the
Anesthesia Record

ref.:

Anesthesia Record

Missing information or
unreadable handwriting

2.3.1

OR theatre
Anesthesiologist

Setup an
intravenuous inlet

2.3.2-Q3

Is a regional
anesthesia needed?

OR theatre
Anesthesiologist

2.3.3-Y3

OR theatre
Anesthesiologist

Conduct the regional
anesthesia and

document it within the
Anesthesia Record

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

Only already checked
and approved
information is
documented

(artefact elimination)

ref.:

Anesthesia Record

2.3.9

OR theatre
Anesthesiologist

Start the mask
ventilation

Yes

Only already checked
and approved
information is
documented

(artefact elimination)

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

No

Prämedikation

Narkoseeinleitung

OPStation

1.1.1

OR
Anesthesiologist

Check the OR Schedule
for the next day's

OR patient

1.1.2

OR or ward
Anesthesiologist

Print out the patient's
Laboratory Data from
the Network System

ref.:

OR Schedule

ref.:

Laboratory Data

OR

Network System

1.1.3

OR or ward
Anesthesiologist

Ckeck the patient's
ECG and respiration

within the
Network System

OR

Network System

1.1.4

OR or ward
Anesthesiologist

Check the patient's
given medication within

the Network System

OR

Network System

1.1.5

OR or ward
Anesthesiologist

Fill out the according
patient's data on the
Anesthesia Record

ref.:

Anesthesia Record

1.1.6

OR to patient's ward
Anesthesiologist

Go to the
patient's ward

1.1.7

patient's ward
Anesthesiologist

Get the patient's
Medical Record

ref.:

Medical Record

1.1.8

patient's ward
Anesthesiologist

Fill out the according
patient's data on the
Anesthesia Record

ref.:

Medical Record

ref.:

Anesthesia Record

1.1.9

patient's room
Anesthesiologist

Patient medical check
and documentation

within the Anesthesia
Record

1.1.10

patient's room
Anesthesiologist

Inform patient about the
anesthesia risks and get
the patient's signature

ref.:

Anesthesia Risk
Information Sheet

ref.:

Anesthesia Record

1.1.11

patient's ward
Anesthesiologist

Put the Anesthesia Risk
Information Sheet back

to the Medical File

ref.:

Anesthesia Risk
Information Sheet

ref.:

Medical Record

1.2.1

patient's ward
Anesthesiologist

Order/print pre-medica-
tion from pharmacy with

the Network System

ref.:

List of Pre-medication

patient's ward

Network System

1.2.2

patient's ward
Anesthesiologist

Order/print time for the
OR transfer and end of
eating/drinking with the

Network System

ref.:

List of the Time for the
OR Transfer and End of

Eating/Drinking

patient's ward

Network System

1.2.3

patient's ward
Anesthesiol. + ward nurse

Hand the Lists for Pre-
medication and Time for
the OR Transfer and [...]

to the ward nurse

ref.:

List of Pre-medication

1.2.4

patient's ward to OR
Anesthesiologist

Go back to the OR

1.2.5

OR office
Anesthesiol.+superior Anes.

Discuss the anesthesia
type with a superior

anesthesiologist

ref.:

Anesthesia Record

       1.2.6-Q1

Is a
special anesthesia

needed?

OR office
Anesthesiol.+superior Anes.

ref.:

Anesthesia Record

1.2.7-Y1

OR + pharmacy
Anesthe. + pharmacy staff

Request special
anesthesia medications
from the pharmacy by

phone

Yes (1%)

No

       1.2.9-Q2

Is a
special monitoring

needed?

OR office
Anesthesiol.+superior Anes.

ref.:

Anesthesia Record

1.2.10-Y2

OR
Anethesiologist

Order special monito-
ring from the clinical

engineer in the recovery
room per document

Yes (30%)

ref.:

Order for Special
Monitoring Equipment

1.2.11

OR
Anesthesiologist

Prepare the anesthesia
equipment on the anes-
thesia cart at the even-
ing before the operation

No

ref.:

Anesthesia Record

1.2.12

OR
Anesthesiologist

Put the anesthesia
drugs on the anethesia
cart at the morning of

the operation

1.2.13

OR
Anesthesiologist

Bring the anesthesia
cart to the OR theatre

1.2.14

OR thetare
Anesthesiologist

Prepare and check the
anesthesia and

monitoring equipment
within the OR theatre

1.3.1

patient's room
ward nurse

Give the pre-medication
to the patient at the

morning of the
Operation

1.3.2

patient's room
ward nurse

Check and document
the patient's (final)

vital signs, infections
and pre-medication

1.4.1

patient's room
ward nurses

Transfer the patient
from the ward bed to a

transportation bed

ref.:

List of Pre-medication

ref.:

Patient's (final)
Vital Signs, Infections
and Pre-medication

ref.:

Anesthesia Record

1.4.3

OR entrance
ward + OR nurse/Anesthe.

Transfer the patient at
the OR entrance to an
OR transportation bed

1.4.4

OR entrance to OR theatre
OR nurse/Anesthe.

Transport the patient
from the OR entrance to

the OR theatre on an
OR transportation bed

1.4.2

patient's ward to OR entran.
ward nurse

Transport the patient
from the ward to the OR

entrance on a
transportation bed

1.4.5

OR theatre
OR nurse/Anesthe.

Transfer the patient
from the OR

transportation bed
to the OR table

ref.:

List of the Time for the
OR Transfer and End of

Eating/Drinking

ref.:

List of the Time for the
OR Transfer and End of

Eating/Drinking

ref.:

List of the Time for the
OR Transfer and End of

Eating/Drinking

1.2.8-Y1

OR
Anesthesiologist

Order special
anesthesia medications
from the pharamacy by

a paper document

ref.:

Order for Special
Anesthesia Medications

The patient information
can not be transferred
automatically -> time

consuming transfer and
sometimes unreadable

handwriting

The patient information
has to be collected from
different documents ->
time consuming search

The Medical Record
is not in its usual place

or used otherwise
-> time consuming

search and sometimes
additional waiting

The patient is not in
his/her room ->

additional waiting

The patient information
can not be transferred
automatically -> time

consuming transfer and
sometimes unreadable

handwriting

The order can not be
transferred

automatically -> time
consuming transfer and
sometimes unreadable

handwriting

Patients have to wait
at the OR entrance

because of too many
patient's arriving at

the same time

The information is
not transferred
automatically

The patient information
has to be collected from

different information
sources -> time

consuming search

The order can not be
transferred

automatically -> time
consuming transfer and
sometimes unreadable

handwriting

Missing information
from the Medical

Record can not be
accessed easily

The Anesthesia Record
as a paper document
can be used flexible

within the OR without
any additional computer

work place

The Anesthesia Record
as a paper document
can be used flexible

within the OR without
any additional computer

work place

The Anesthesia Record
as a paper document
can be used flexible

within the ward without
any additional computer

work place

Specific information is
standardized and

centrally stored but can
also be accessed from
different hospital loca-
tions at the same time

Specific patient informa-
tion is standardized and
centrally stored but can
also be accessed from
different hospital loca-
tions at the same time

1.1.12

patient's ward
Anesthesiologist

Check the Agreement
for the Operation, Anes-
thesia and Transfusion
(get  missing signature)

ref.:

Agreement for the
Operation, Anesthesia

and Transfusion

The Anesthesia Record
as a paper document
can be used flexible

within the OR and ward
without any additional
computer work place

2.1.1

OR entrance
ward  + OR nurse/Anesthe.

Check the patient's
identity

ref.:

Patient's Wrist Band

 Searching for missing
nurses is time

consuming.

2.1.3

OR theatre
Anesthesiologist

Check the patient's
(final) vital signs,

infections and pre-
medication

ref.:

Patient's (final)
Vital Signs, Infections
and Pre-medication

2.3.4

OR theatre
Anesthesiologist

Start the pre-
oxygenation of the

patient

2.1.2

OR theatre
Anesthesiologist

Check the patient's
identiity

ref.:

Anesthesia Record

2.3.6

OR theatre
Anesthesiologist

Continue the pre-
oxygenation of

the patient

2.3.7

OR theatre
OR nurse

Inject the sedation
medication to the

patient

2.3.5

OR theatre
Anesthesiologist

Order the injection of
the sedation medication
to the patient from the

OR nurse

2.4.1

OR theatre
Anesthesiologist

Intubate the patient

2.4.2

OR theatre
Anesthesiologist

Check the tube position
(lung ventilation)

2.4.3

OR theatre
Anesthesiologist

Fix the tube position
and document the

intubation within the
Anesthesia Record

ref.:

Anesthesia Record

2.4.4

OR theatre
Anesthesiologist

Connect the patient to
the anesthesia machine

and adjust the
anesthesia parameters

2.2.3

OR theatre
Anesthesiologist

Check the patient's vital signs and
document them within the Anesthesia

Record every 3...5 minutes

ref.:

Anesthesia Record

2.4.6

OR theatre
Anesthesiologist

Artifical patient
ventilation

2.4.5

OR theatre
Anesthesiologist

Document the
anesthesia parameters

within the
Anesthesia Record

ref.:

Anesthesia Record

2.3.8

OR theatre
Anesthesiologist

Document the sedation
medication within the
Anesthesia Record

ref.:

Anesthesia Record

2.3.12

OR theatre
OR nurse

Inject the relaxation
medication to the

patient

2.3.11

OR theatre
Anesthesiologist

Order the injection of
the relaxation medica-
tion to the patient from

the OR nurse

2.3.10

OR theatre
Anesthesiologist

Check the patient's
ventilation

ref.:

Patient 's Wrist Band

2.3.13

OR theatre
Anesthesiologist

Document the relaxation
medication within the
Anesthesia Record

ref.:

Anesthesia Record

Missing information or
unreadable handwriting

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

Only already checked
and approved
information is
documented

(artefact elimination)

Only already checked
and approved
information is
documented

(artefact elimination)

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

Only already checked
and approved
information is
documented

(artefact elimination)Missing picture to
identify the patient

Documenting the vital
signs by hand forces the

checking of the
according information

strength

Only already checked
and approved
information is
documented

(artefact elimination)

deficit
Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

2.2.1

OR theatre
Anesthesiologist

Connect the patient to
the monitoring

equipment

2.2.2

OR theatre
Anesthesiologist

Check the patient's vital
signs and document

them within the
Anesthesia Record

ref.:

Anesthesia Record

Missing information or
unreadable handwriting

2.3.1

OR theatre
Anesthesiologist

Setup an
intravenuous inlet

2.3.2-Q3

Is a regional
anesthesia needed?

OR theatre
Anesthesiologist

2.3.3-Y3

OR theatre
Anesthesiologist

Conduct the regional
anesthesia and

document it within the
Anesthesia Record

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

Only already checked
and approved
information is
documented

(artefact elimination)

ref.:

Anesthesia Record

2.3.9

OR theatre
Anesthesiologist

Start the mask
ventilation

Yes

Only already checked
and approved
information is
documented

(artefact elimination)

Additonal work load
hinders an on-time

information documenta-
tion -> missing/wrong

information and
unreadable handwriting

No

Prozess-Module, die DM unterstützen sollte
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Ausschnitt

Digital Process Navigation in Health Care Systems

Unternehmens - Management

Ambulant Stationär

Rö Op ICU

Patienten Management

Change M
anagem

ent
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Allgemeines Arbeitsmodell

EndzustandAnfangszustand

Qualität  
Aufgabenerfüllung

Aufgabenstellung
= Effizienz

Qualität

Ressourcen
=

Aufgaben-
erfüllung

Aufgaben-
stellung

Ressourcen

Steuergrößen, Umwelteinflüsse

Mensch Techn.

Organis.

Wie ?

Was ?
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Sp 43

Phasensprünge der technologischen Vernunft

Mechanisierung
Kraftmaschinen
Energietechnik

Verfügbarkeit 
von Energie

Organisation
Arbeitsmaschinen
Materialtechnik

Verfügbarkeit 
von Zeit

Automatisierung
Informationsmaschinen
Informationstechnik

Verfügbarkeit 
von Wissen

Aufbruch Anstieg Wandel

Technologischer
Aktionismus

Technologischer
Rationalismus

Technologischer
Humanismus

1800 bis 1875 1875 bis 1950 1950 bis 2025

Angewandte ForschungGrundlagenforschung Industrieforschung

Gesundheits-
technik

Naturwissenschaften

Medizinwissenschaften

Sozialwissenschaften

Wirtschaftswissenschaften

Aufgabenstellungen

Grundlagen-
orientierte 
Wissens-

gewinnung

Praxis-
orientierte
Methoden-

entwicklung

System-
orientierte

Gliederung 
der Disziplinen

Prozess-
orientierte

Optimierung 

Struktur-
orientierte

Optimierung

Wissenschafts-
orientierte

Begründung 

Verbund-
orientierte 

Kooperationen 

Differenzierung der Gesundheitstechnik

Sp 44



23

1.  Analyse der best practice

2.  Zeit-, Bewegungsstudien

3.  Elimination unnötiger Bewegungen

4.  Beschreibung der Arbeitsabläufe

5.  Anforderungen an Arbeiter

6.  Auswahl der Arbeiter

7.  Training der Arbeiter

Gilbreth [1885], Taylor [1913], Ford [1914]

Wissenschaftliche Betriebsführung - Trennung von Hand und Kopf

8.  Kontrolle !

Effekt der Rationalisierung:  Effizienzsteigerung & Prozess-Sicherheit

Gilbreth [1885], Taylor [1913], Ford [1914]

1.  Analyse der best practice

2.  Zeit-, Bewegungsstudien

3.  Elimination unnötiger Bewegungen

4.  Beschreibung der Arbeitsabläufe

5.  Anforderungen an Arbeiter

6.  Auswahl der Arbeiter

7.  Training der Arbeiter

Wissenschaftliche Betriebsführung - Trennung von Hand und Kopf

8.  Kontrolle !

oder doch ?
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„Kurzinfusion“

-  Entscheidung zur Therapie

-  benötigtes Medikament holen

-  benötigte Einmalartikel holen

-  Pumpe holen

-  Perfusorspritze auspacken

-  Kanüle auspacken

-  Kanüle auf Spritze

-  Ampulle(n) öffnen

-  Schutz von Kanüle

-  Medik. u. Verdünng. aufziehen

-  Spritze beschriften

-  Kanüle entsorgen

-  Schlauch auspacken

-  Schlauch an Spritze

-  Schlauch entlüften

-  Pumpe am Bett anordnen

-  Spannungsversorgung

-  Kompatibilität prüfen

-  evt. Dreiwegehahn einbauen

-  Schlauch an Dreiwegehahn

-  Spritze in Pumpe

-  Pumpe einstellen

-  Pumpe starten

-  Dokumentieren

-  Abfall beseitigen

u.U. nach 1/2 Stunde wieder abbauen

Was ? Warum ? Wie ?

Medikamente und Infusionslösungen

Intensivstation Ulm, 18 Betten, ca. 1200 Patienten/a,  Stand 1995

Kurzinfusionen 16.100 420

Infusionen 38.200 432

Perf.Medik. 89.700 344

Bolus 36.600 72

Zusätze 11.700 22

Verdünnung 31.400 30

Zahl Kosten (TDM)

insg. 223.700 1.320

2 min / Einheit
entspricht

4 Mitarbeiter Rüstzeit

> 200.000 mal
das Risiko ...
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Innovationsqualität

Information &
Kommunikation

Innovationsfähigkeit

Management

Innovation

Innova-

tions-

Qualität

Marktfähigkeit

Steuerungsfähigkeit
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Evolutionsqualität

Medizin

Information &
Kommunikation

Innovation

Behandlungsfähigkeit

Wandlungsfähigkeit

Innovationsfähigkeit

Evolutions-

Qualität

Wettbewerbsqualität

Management

Innovation

Marktfähigkeit

Wettbewerbs-
Qualität

Einsatzfähigkeit
Medizin

Wandlungsfähigkeit
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Und Ihre Klinik (oder Abteilung)....

hohe medizinische Kompetenz

gute Management-Kompetenz

verbesserbare Kompetenzen in Innovation und Information & Kommunikation


