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Stig Andur Pedersen
Mathematician, logician and philosopher 
1943-2018

Jens Rasmussen
Engineer, Cognitive Engineering Pioneer
1926-2018
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Corpus Christi College 
Oxford

Copenhagen University 
Main Building, Vor Frue Plads
In the background: Former Philos. Inst. 
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Powerful leader of the Electronics 
Department at Risø National Laboratory
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Powerful head of the Electronics Department 
Atomenergikomissionens Forsøgsanlæg Risø
/ Risø National Laboratory
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US National Academy 
of Engineering 
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Colleagues and collaborators
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Click on items for 
full text access
(soon to be fully 
implemented)
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Users may click on 
specific events for links 
and further materials
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Robert L. Helmreich
(1937-2012)
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Sample from a survey of seafarers perceptions of safety 
factors  [1/6]
(Four Scandinavian companies, 1148 respondents: 733 officers / 415 others.
Source: Andersen, Garay & Itoh., 1999)

  C29: Accidents and near-misses are always 
reported according to company orders

0 % 10 % 2 0 % 3 0 % 4 0 % 50 % 6 0 % 70 % 8 0 % 9 0 % 10 0
%
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C omp any A  Ot hers

C o mpany C  Of f icers

C omp any C  Ot hers

C o mpany D  Of f icers

C omp any D  Ot hers
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Disagree strongly Disagree slightly Neutral Agree slightly Agree strongly



17 DTU Management Engineering, 
Technical University of Denmark



18 DTU Management Engineering, 
Technical University of Denmark

First law on patient safety 
and reporting of incidents 
that is mandatory, nation-
wide and non-punitive!
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Sample: two production plants surveyed

•Two Danish production plants, P1 and P2, 
daughter companies within same corporation

•Each having a workforce of around 450 persons

•The two plants,  P1 and P2, entirely alike w.r.t. 
•safety management structure, 
•top management, 
•production and tasks, 
•work force composition 
•each situated in regional locations
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The twin company sample

Plant 1 Plant 2
No. of respondents 364 388
Response rate 94% 88%
LTAs per million work hours in 2003) 60,6 44,2
Self-reported incidents/accidents per person-year 3,3 1,2

sssadsg

Thus:  Plant 1  has 37% more LTAs and a 178% higher
rate of self-reported work incidents than its sister plant
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Responses (1:8)

Reporting - willingness:  Negative responses
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I am myself willing to report all reportable
accidents/ Plant 1

p=0.002 / Plant 2

[Strongly] disagree Neutral
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Type Type
Mundtligt

5. Blod og blodkomponenter

Individuelle faktorer generelle

Forsyningssystemer

Andet problem/ vides ikke
Formularer/ erklæringer Bløddele
Labels/ ID-armbånd /kort Andet problem/ vides ikke 11. Individ, team og organisation

Rekvisition/ recept Inficeret protese
Journaler/ vurderinger/ henvisninger/ epikriser Urinvejsinfektion

Med patient / pårørende Luftvejsinfektion
Dokument (elektronisk eller papir) Intravaskulær kanyle/ kateter

Mellem hospitaler / institutioner Kirurgisk indgang
Mellem sektorer Abces

10. Bygninger og infrastruktur
Struktur
Fysiske rammer

Inden for team/ afsnit Type af infektion, sted
Mellem teams/ afsnit /afdelinger

Type

Forkert vurdering, beslutning
Aftale/ indkaldelse/ henvisning Problem

Cellulære produkter, herunder:

Forkert udførelse

1. Administrative processer Brev/ e-mail /anden korrespondance
Proces Beskrivelser/ resultater /billeder

Sepsis

Skriftlig (elektronisk) Svamp
Mellem hvem Anden/ ikke-identificeret organisme

Bakterie
Skriftlig (papir) Virus

  -  Trombocytter

Overdragelsen af ansvar Andet dokument/ vides ikke

Anden type/ vides ikke

Udformningen af inden- & udendørsarealer
Transport

Brand- og røgudvikling

Logistik

Kommunikationssystemer

Proces

Koagulationsfaktorer

  -  Organisering, lokalt eller tværgående
Respons på nødsituationer 4. Medicinering

Immunoglobin

  -  Menneskelige resurser

Præsentation/ pakningUdskrivelse Uklar/ ufuldstændig/ manglende information

Ordination

Anden struktur/ vides ikke
Problem

RØD = obligatorisk klassifikation, 
BLÅ = udvidet, ikke-obligatorisk 
klassifikation.
For hver hændelse skal der afkrydses ét 
eller flere felter inden for den obligatoriske 
klassifikation. Desuden kan der afkrydses 
et eller flere felter inden for den udvidede, 
ikke-obligatoriske klassifikation. 
Hvis hændelsestyper 1, 2 eller 12 vælges, 
skal undertyper afkrydses, og afkrydsning 
er ikke mulig på overordnet niveau.

3. Kommunikation og dokumentation 7. Infektion

Plasma

Teamledelse og -samarbejde
Identifikation Andet problem/ vides ikke

Albumin

Organisation

Bestilling /rekvisition

Fejlanvendelse

  -  Erytrocytter (fx Sag M)

Distribution/ pakning/ emballage

  -  Arbejdsmiljøfaktorer
Ikke udført til rette tid/ forlængelse Ordination

Opbevaring

Anden proces / vides ikke Lægemiddel

9. Patientuheld

Dispensering

Ikke eksisterende/ utilstrækkeligt
Beskadiget/ fejlbehæftet/ slidt

Individuelle faktorer

Team

  -  Retningsgivende dokumenter
  -  Ikke-menneskelige resurser

Problem Medicinlisten

Behandlingsforløb/ patientforløb Manglende el. forsinket adgang til dokumentet

8. Medicinsk udstyr
Problem
Svigt, fejl og fejlfunktion

Informeret samtykke 

Andre individuelle faktorer

Pre-transfusion test
Udlevering/ afhentning

Ufuldstændig/ utilstrækkelig Recepthåndtering

Monitorering

Utilgængelig Receptkontrol 6. Gasser og luft til medicinsk brug

Anden proces/ vides ikke

Ikke udført Proces

Indlæggelse/ modtagelse Forkert patient/ forkert dokument

Forkert produkt

Administration

Problem

Forkert dosis eller frekvens

Levering/ forsyning/ bestilling

Udstyr ikke tilgængeligt

Opsporing og forebyggelse Emballering og navn

Problem

Sygdomsudredning Levering

Forkert patient

Løsrivelse/ fejlforbindelse/ fjernelse

Uegnet til opgaven

2. Kliniske processer Dokumentation

Forkert dispensering

Proces Monitorering

Forkert administration

Forkert patient Håndtering af doseringskort

Uklar vejledning og mærkning

Urent/ usterilt

Forkert proces

Forkert opbevaring Andet problem/ vides ikke

Pleje, genoptræning og terapi Problem

Kontraindikation

Andet problem/ vides ikke Administration Atm. Luft
Opbevaring

Dispensering Ilt (O2)
Type

Forkert patient
Problem

Fortolkning af og reaktion på undersøgelser og 
tests

Forkert patient

Andet problem/ vides ikke

Selvskade

Andet

Fysisk eller medicinsk tvangsbehandling Forkert lægemiddel

12. Selvskade/ selvmordsforsøg/ selvmord

Anden proces/ vides ikke
Opbevaring

Behandling og kontrol Anden proces/ vides ikke

Ikke udført til rette tid/ forlængelse Forkert formulering eller klargøring

Selvmordsforsøg

Forkert gas/ luft

Andet uheld

Uheldstype

Anden proces/ vides ikke Proces forkert/ ikke udført/ mangelfuldt udført

Forkert proces Forkert opbevaring

Type

Administration

Proces
Mærkning af beholder/ farvekodning/ PIN index

Lattergas (N2O)
Anden type/ vides ikke

Manglende erkendelse af patientens fysiske formåen:
  -  Patientens egen erkendelse

Ydre, fysiske forhold
Patientens fysiske tilstand

Fald
Brandskade

Problem Forkert dosis/ tidspunkt/ frekvens/ ikke givet

Forkert kropsdel/ side/ sted Udløbet medicin
Andet problem/ vides ikke Andet problem/ vides ikke

Ufuldstændig/ utilstrækkelig Forkert administrationsvej

Selvmord

Utilgængelig Forkert label/ instruktion
Forkert patient Forkert ordination/ kontraindikation

13. Anden utilsigtet hændelse

  -  Personalets erkendelse
Andet problem/ vides ikke

Ikke udført Forkert dispenseringsform

Andet problem/ vides ikke

Forkert administration
Forurening

Kontraindikation
Forkert opbevaring

 Forkert rate/ flow/ koncentration
Utilstrækkeligt lager, tom flaske

Ordination
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ICC vs. Prevalence, by category

  1. Administrative processes 
1 Handovers/ shift changes/sector changes/ Referral 
2 Appointment 
3 Waiting list/ waiting time/ continuity break 
4 Admissions/reception 
5 Discharge 
6 Patient identification 
7 Informed consent 
8 Other/not known 
  2. Clinical processes 
9 Screening/Prevention/Routine Checkup 
10 Diagnosis/examination/assessment 
11 Treatment/intervention/monitoring 
12 Care/rehabilitation 
13 Test/survey/test results 
14 Detention/fixation 
15 Other/not known 
16 3. Professional communication and documentation 
17 4. Medication 
18 5. Medical equipment 
19 6. Infection  
20 7. Blood and blood components 
21 8. Gases and air for medical use 
  9. Self-harm, suicide attempts or suicide 
22 Self-harm 
23 Suicide attempt 
24 Suicide 
  10. Patient accident 
25 Fall 
26 Other 
27 11. Buildings and infrastructure  
28 12. Resources and organisation 
29 13. Other incident type 

 



26 DTU Management Engineering, 
Technical University of Denmark

Handovers, handoffs, transitions …

Handovers: situations and processes during which 
responsibility for and information about a patient is 
received by one caregiver from another
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Boeing Model 299
Prototype crashed 1935 when pilots 
forgot their checks. This in turn gave 
rise to the creation of the first 
checklistsfor human-machine 
interaction



29 DTU Management Engineering, 
Technical University of Denmark



30 DTU Management Engineering, 
Technical University of Denmark

A sinister prediction
"If the bureaucratic approach 
is prevailing, much energy 
will be used to demonstrate 
formal compliance with 
standards, but there will be 
no real willingness to change 
and improve patient safety“

Carlo Ramponi, Managing Director 
Europe for Joint Commission 
International. Statement at the 
launch of the Danish accreditation 
programme for hospitals [Mandag
Morgen 2009]
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Increasing disatisfaction with 
documentation and control …..
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Ja, selv tidligere 
støtter af DDKM 
sagde: ”det er for 
meget!” 
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Objective: To examine the association between compliance with hospital 
accreditation and 30-day mortality.

Design: A nationwide population-based, follow-up study with data from national, 
public registries. 

Setting: Public, non-psychiatric Danish hospitals. Participants: In-patients 
diagnosed with one of the 80 primary diagnoses.

Intervention: Accreditation by the first version of The Danish Healthcare 
Quality Programme for hospitals from 2010 to 2012. 

Main Outcome Measure(s): All-cause mortality within 30-days after 
admission. 

RESULTS: 
30-day mortality risk for in-patients at ..
- Fully accredited hospitals: 4.14% (95% CI:4.00–4.28) 
- Partially accredited hospitals: 4.28% (95% CI: 4.20–4.37)
- Adjusted OR of 0.83 (95% CI: 0.72-0.96)
Conclusion: Admissions at fully accredited hospitals were associated 
with a lower 30-day mortality risk than admissions at partially 
accredited hospitals.
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And finally, 
hospital 
accreditation 
was abolished
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Experience from other domains: 
”overimplentation” and bureaukratization
of safety and quality management
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A similar trend towards bureaucratization 
for adverse event reporting systems? 

Capture
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Unsolved human factors 
engineering challenge: How 
to identify the proper balance 
between procedures and 
safety 
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Looking forward….
These are exciting times for human factors in the interface 
between increasingly advanced automation (AI/robotics) 
and human users

My own research project involvement focused on: 

Understanding and optimizint the socio-technical 
mechanisms involved in securing high quality 
medical/social care for a changing population 
(actually: social/medical/technical/economic/cultural 
factors!)

The following slides illustrate why this challenge is so great
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Hospital costs 
increase by age
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Age

Health

Social 
care

Education

Average age-related spending on public services (2011)
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For each 65+ citizen the numer of citizens 18-64 over time
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Combining 2 trends: 

•Demographic 
developments show 
increasing demands for 
care

•Decreasing work force 
available to provide care

… there will be fewer 
warm hands for volume of 
care tasks. So technology 
will necessarily be part of 
the solution
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6
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Ambient monitoring – 3 main uses of data

1. Critical events (falls, prolonged 
stay in ”wrong location” ….) 

2. Critical deviations in patterns of 
physical activity / daily activities

3. Nudging for increased activity –
competing against oneself, playful 
activities 

4
7
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Active & Health Aging

So I repeat the theme mentioned above:

Understanding and optimizing processes involved in 
securing high quality medical/social care for a 
changing population 
(i.e., social/medical/technical/economic/cultural factors!)
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Thank you 


