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Case study

This case study is one, in a series of seven, describing various aspects 
of European simulation centers.  The document was developed in 
collaboration with and approved by DIMS.
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DIMS IN SHORT 

Danish Institute for Medical Simulation (DIMS) was established in 2001. The sophisticated institute is located in clinical 
environments at the top floor of the University Hospital of Herlev in Greater Copenhagen, where the spacious facili-
ties occupy 2800 sq meters. DIMS designs and delivers anesthesiologists’ specialist training and simulation training for 
physicians and residents, anesthesia and intensive care nurses, medical and nursing students, along with other healthcare 
professionals. Postgraduate personnel is the largest participating group, and special courses for anesthesiologists and 
interns are currently predominating (40% of the 6000 individuals trained in 2007 were interns). The majority of course 
participants come from the Capital Region which comprises eight different hospitals. Further, DIMS facilitates national 
courses for anesthetists and delivers local, national, and international Train-The-Trainer courses for instructors in medi-
cal simulation. The institute collaborates with Center for Clinical Education (CEKU), Rigshospitalet in Copenhagen, and 
actively participates in national and international simulation networks. DIMS acts as a national knowledge center for new 
centers in Denmark. 

Profile
Simulation training is provided for all sectors in the chain of survival.   
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Why Simulation was implemented

The incentive to establish the Danish Institute for Medical 
Simulation (DIMS) has been to improve the quality of patient 
care and to increase patient safety, by conducting research and 
developing new training methods for physicians and nurses. 
These activities are carried out in close collaboration with 
the university, scientific and political bodies, and commercial 
companies.1  

ORGANIZATIONAL MODEL

DIMS has educational responsibilities for the Capital Region 
of Denmark. The basic funding comes from this region 
and the center reports to the Herlev University Hospital 
board of directors on daily matters.  A full-time employed 
anaesthesiologist and Master in Medical Education heads the 
institute. The majority of instructors are healthcare professionals 
from the Capital Region itself; however the center also makes 
use of instructors from other regions and foreign nations.   

Staff competency levels
All instructors have a medical background. A three-day formal 
simulation-training course is a minimum requirement to 
exercise instructor responsibilities at the center. Debriefing is 
highly emphasized and thus an essential part of the instructor 
course. The medical simulation centers DIMS, Barts (London), 
and TuPASS (Germany) developed level 1, and collaborate  
on developing levels 2 and 3 of the Train-The-Trainer course. 

For additional information: http://www.EUsim.org/  

Staffing
Director
4 secretaries
1 patient safety expert
1 technical engineer
2 floor managers

In-house Instructors: 	 3 MDs (full-time)
                     	 2 MDs (part-time)
                      	 4 specialized nurses (full-time)
                      	 1 specialized nurse (part-time) 
       	 3 nurses (part-time)           
       	 2 PhD students
       	 1 paramedic
       	 1 psychologist
       	 25 medical students (assisting  

part-time)

Associated Instructors:	 200 MDs (largest group)
                                 	 Nurses
                                 	 EMS personnel 

Facilities
DIMS is equipped with 13 full-scale simulation rooms, 
5 control rooms, 7 debriefing rooms, and 3 classrooms. 
Scenarios can be run independently in all rooms. 

Curriculum
DIMS develops and controls the course curriculum, and 
the institute shares acquired knowledge and experience 
with other simulation centers. The scenarios are developed 
to comply with selected learning objectives and identified 
educational needs of each participating group.

 
Financial Model

DIMS is owned and primarily funded by the Capital Region 
of Denmark (fig 1). The budget covers daily management and 
investments. Salaries for affiliated instructors are included in the 
course fees. The health authorities fund the simulation courses 
conducted for personnel from the Capital Region in addition 
to other, mandatory courses. Clientele from other regions and 
countries pay per course delivered to them. Simulation training 
provided for the public sector is delivered at cost price, whereas 
training for corporate clientele is set at a somewhat higher fee. 
Hence, external clientele generate some additional funding. 
Private funds are allocated to research activities.

Capital Region: 96%

External 
Clientele: 4% 

	 		Figure 1.  Funding.

BENEFITS OF MODEL 

•	 Facilities: The opportunity to run scenarios in several  
rooms simultaneously provides both flexibility and  
efficiency. Large groups may have the plenum session  
together before being divided into smaller groups for the  
simulation/debrief sessions.

•	Meeting Educational Needs: By involving domain experts 	
from relevant specialties and subspecialties in developing 
the simulation courses, DIMS ensures that the core 		
clientele’s educational needs are met. This arrangement 	
also benefits the various clinical departments, as 		
instructors get to apply the experience gained at DIMS to 
their daily clinical practice (such as the debriefing structure). 
It is considered a tremendous benefit that the instructors 
have a diversified medical background.

•	 External Clientele: Simulation courses for external  
clientele generate some additional funding. 
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•	 Location: Because DIMS is part of the Herlev hospital  
premises, Herlev employees need not travel away from  
their workplace to train. Participants from elsewhere have,  
on the other hand, the benefit that training away from the  
workplace hinders disruption and ameliorates focus. DIMS  
also facilitates in-situ training for trauma teams and other  
clientele requesting training taking place at their own 
workplace.    

CHALLENGES WITH MODEL

•	 Funding: Research activity is dependent upon  
private funding.

DEMOGRAPHICS OF CLIENTELE

Professionals

Physicians
Anesthesiologists
Cardiologists
Emergency Physicians
Endocrinologists
General Practitioners
Gynecologists
Intensivists
Internists 
Nephrologists
Neurologists
Orthopedists
Pediatricians
Pulmonologists
Surgeons

Nurses
Anesthesia
Emergency care
Intensive care
Operating Room
Pediatric
Radiology
Ward nurses

EMS
Air ambulance (rescuers)
Ambulance personnel
Casualty clinic personnel
Paramedics

Other
Instructors in medical 
simulation (Train-The-
Trainer courses)  

Postgraduates

•	 MDs specializing in 
anaesthesia

•	 RNs specializing in 
anaesthesia

•	 Anaesthesia post-	
graduate program

•	 Cardiology

•	 Intensive care

Undergraduates 

Medical students: 6th year 
Nursing students 

External Clientele

Equipment industry

Pharmaceutical industry

Simulation industry

ICT R&D    

EDUCATIONAL ACTIVITIES

The Circle of Learning (fig 2) reflects the continuing process 
of attaining, maintaining, and enhancing clinical competence. 
DIMS facilitates knowledge acquisition (by lectures and 
computer simulation), skills proficiency (by different methods, 
including computer simulation), and full-scale simulation. 
Clientele that benefit from computer simulation (MicroSim) 
are physicians specializing in anesthesia, medical students in 
the 12th semester, and EMS personnel.

Underway
eLearning will be supplementing the traditional lectures and 
textbooks for knowledge acquisition, as one assumes the simulation 
training will prove more effective when participants increase their 
theoretical knowledge beforehand. eLearning will also be applied for 
knowledge assessment regarding air management and team training.

Figure 2.  The Circle of Learning reflects the continuing process of attaining, 

enhancing, and maintaining clinical competencies.  

TRAINING SOLUTION

The training equipment currently includes:

1 SimMan 3G 
8 SimMan
3 SimBaby
1 SimNewB
6 AVS
8 PCs with MicroSim
4 Resusci Anne Skills Station
3 ALS simulators
Skill trainers and manikins
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Methodology

Simulation Training in Teams

Preparation: Participants prepare for the simulation training 
by attending subject related lectures (same day), by studying 
relevant literature, and by the use of computer simulation 
(MicroSim).  Topics for the scenarios are often announced 
to newly graduated physicians one month ahead, whereas 
experienced clientele are mostly briefed on the topics of 
the scenarios in the theater immediately prior the simulation 
session.

Brief: A 30-minute lecture on medical simulation and 
debriefing is provided.  A plenum session on communication 
skills, collaboration, and other team work skills is often part of 
the course. Communication skills and priority of tasks are the 
most common learning objectives for the simulation training. 
Particular emphasis with regards to teamwork is given to the 
following: a clear understanding of the various roles, a visible 
team leader, a closed communication loop (with an address 
and response). The participants are advised to phrase certain 
learning objectives for the course day and later reflect on 
whether the learning outcomes met the objectives. that were 
set. The participants are subsequently divided into smaller 
groups and then allocated to the various simulation rooms, 
where they are assigned the different roles in each simulation 
scenario. Thereafter the participants are introduced to the 
layout of the theater and the simulation equipment, with 
special focus on the manikin’s various features. 

Validity: DIMS emphasizes validity to a medium degree.
The desired degree of realism will vary and depend on the 
participant’s  level of abstraction and the focused learning 
objectives. Novice individuals tend to require a higher degree 
of realism to maximize the learning outcome of the simulation 
training.

Interactive approach: The instructors pay close attention to 
the teams’ performance and will provide clues or change the 
pace of the scenarios, when teams are experiencing difficulties. 
Scenarios may temporarily be stopped if participants 
need help in moving forward. If guidance does not solve 
the problem, the issue is discussed before the scenario is 
restarted. 

Scenarios: All scenarios are self-made.

Most frequently used scenarios

•	 Acute, critical illness

•	 Cardiac arrest

•	 Chest pain

•	 Coma

•	 Debriefing post critical incident

•	 Difficult airway / Intubation

•	 Ethical aspects in relation to patient death  

•	 Hemorrhage – peri op / post op

•	 Hemorrhaging shock

•	 Myocardial infarction

•	 Obstetric

•	 Pediatrics – neonatal resuscitation

•	 Pulmonary disease

•	 Respiration – impaired

•	 Respiratory arrest

•	 Trauma 

Debriefing 

Emphasis: High.
1-2 instructors facilitate the debriefing in a separate room 
after the scenario is completed. The debriefing is conducted in 
a structured manner, using description and analysis, followed 
by an application phase. The participants are guided through 
the occurring events in a sequential order, accompanied 
by questions related to the events that took place. The 
facilitators encourage a dialogue and an exchange of opinions 
in order to emphasize focused issues, such as communication 
skills. Video clips illustrate crucial points the facilitators wish to 
point out, such as fixation errors (getting stuck in one line of 
thinking, failure to step back and regain overview, rethinking 
the issue and try alternative ways to solve a problem. The 
phenomenon frequently occurs under high pressure). Parallels 
are drawn to the participants’ daily clinical practice, and after 
identifying the learning outcomes that were gained from the 
simulation training, the participants are challenged to translate 
the new knowledge into enhanced clinical behavior in their 
daily work. Focus points to improve performance during 
future simulation scenarios is another topic for discussion.  

Applied Tools

•	 Notes taken during ongoing simulation

•	 Video clips recorded during ongoing simulation

•	 Collaboration operator/instructor

DIMS’ objective setting is to improve the quality of patient 
care by providing new training methods for healthcare 
personnel. As DIMS provides simulation training to a wide 
range of healthcare personnel, the educational context will 
vary according to the different needs and priorities of each 
group. In order to accommodate a diversified group of 
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clientele, the institute focuses both teamwork competency 
and dexterity at medical skills during the facilitated training. 
Communication, interaction, and leadership are all highly 
focused aspects of the full-scale simulation training and the 
debrief sessions are lengthy, personalized, and instructor-led.

Focus

•	 Team performance during full-scale simulation

•	 Individual performance 

•	 Instructor training

WHAT MAKES GOOD SIMULATION PROGRAMS

Issenberg et al² reviewed and synthesized existing evidence in 
educational science that addressed the following question: 
What are the features and uses of high-fidelity medical 
simulations that lead to most effective learning?

Issenberg argued, that the weight of the best available 
evidence suggests that high-fidelity medical simulations 
facilitate learning, when training is conducted under the ‘’right 
conditions.’’      

The right conditions include

•	 Feedback is provided during the learning experience 

•	 Learners engage in repetitive practice 

•	 Simulation is integrated into the normal training schedule                                  

•	 Learners practice with increasing levels of difficulty   

•	 Simulation training is adapted to multiple learning 		
strategies

•	 A wide variety of clinical conditions are provided 

•	 Learning on the simulator occurs in a controlled 		
environment   

•	 Individualized learning and team learning are provided 

•	 Learning outcomes are clearly defined   

•	 Ensures the simulator is a valid tool    

  

1 2 3 4

Individualized learning and team learning are provided

Learning outcomes are clearly defined   

A wide variety of clinical conditions are provided

Learning on the simulator occurs in a controlled environment 

Learners practice with increasing levels of difficulty

Simulation is integrated into the normal training schedule

Learners engage in repetitive practice 

Simulation training is adapted to multiple learning 	strategies

Ensures the simulator is a valid tool    

Feedback is provided during the learning experience

Figure 3.  The bars indicate to what degree DIMS delivers

on each of the ‘right conditions - as assessed by the simulation center on a 

4 - point Likert scale’ (4 = highest).

RESEARCH ACTIVITY  

DIMS conducts the following research projects related to 
patient safety: 

•	 PhD projects:

-	 Identification and treatment of the critically ill patient
-	 Development, integration, validation of learning  

program for resuscitation
-	 Adverse events in relation to action plan for increased  

patient safety
-	 Development, integration, validation of model for  

improved reporting in connection with patient transfers
•	 Simulation as a method/tool to identify challenges  

related to team work  

•	 Teamwork in connection with women in labor  
(identification of the importance of human and  
organizational factors).

•	 Implementation of interactive learning methods in  
the national anesthesiology specialist education

•	 Implementation of competency assessment  
in specialist training

•	 Rush and interruptions

•	 Safe patient transfer

•	 Debriefing (essential factors, effects on learning  
and learning transfer etc.)

•	 CRM (implementation of team training in the  
organization, cost effective methods etc.
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Publications

Ph.D. projects 

1. Jensen PF. Development of a methodology for cognitive analysis of critical 

incidents in anesthesia. 1997.

Ph.d. projects conducted in cooperation with DIMS 

2. Rosenstock C. Difficult airway management. 2006 

3. Madsen MD. Improving patient safety: Safety Culture and patient safety 

ethics. 2006 

OSVAL II reports 

1. Jacob Vad. Brug af Audio Response System. 2009

2. Christian Viggo Nielsen. Afvisning af Mobilt akut team kald. 2008

3. Bretlau C, Østergaard D. Anvendelse af Voice Advisory Manikin (VAM) til 

uddannelse af sundhedsfagligt personale i basal hjerte/lungeredning. 2006 

4. Skousen M, Østergaard D, Rosenstock C. The use of preoperative airway 

evaluation methods. 2005. 

5. Andersen KJ. Færdigheder i ledelse, samarbejde og kommunikation i 

turnusuddannelsen. 2004 

6. Andersen SN. Danske medicinstuderendes forventninger og bekymringer i 

relation til deres fremtidige virke 2004 

7. Andersen L. Prospektiv undersøgelse af effekten af anvendelse af 

mikrosimulation i undervisningen af lægfolk i basal hjerte-lungeredning. 2003 

8. Kristensen LE. Computermodellering af akutte medicinske tilstande. 2001 

9. Christensen UJ. Microsimulators in medical education. 2001 

Master in Medical Education 

1. Østergaard HT. The impact of training in cardiopulmonary resuscitation us-

ing computer-based learning. Master thesis, Master of Health Professions Edu-

cation, Maastricht University. Supervisors, Alice Drenthe and Jan van Dalen. 

Publications, peer-reviewed 

1. Lone Fuhrman, Rasmus Hesselfeldt, Anne Lippert, Anders Perner, Doris 

Østergaard. Måling og dokumentation af vitale parametre hos patienter med 

abnorme verdier på et dansk universitetshospital. Ugeskrift for Læger 2009.

2. Doris Østergaard, Anne Lippert, Charlotte Ringsted: Specialspesifikke kurser 

i anæstesiologi, For Dansk Selskab for Anæstesi og Intensiv Medicin i Ugeskr. 

Læger 2008; 170/12-13 1014

3. Lone Fuhrman, Anne Lippert, Anders Perner, Doris Østergaard. Incidence 

and staff awareness of patients at risk on general wards, Resuscitation 2008; 

77(3):325-330.

4. Andersen SN, Østergaard D, Østergaard HT, Freil M. Er danske 

medicinstuderende bekymrede i relation til deres fremtidige virke? – En 

spørgeskema undersøgelse. Ugeskrift for Læger 2007;169:45-50. 

5. Andersen, KJ, Østergaard HT. Færdigheder i ledelse, samarbejde og 

kommunikation i turnusuddannelsen. Ugeskrift for Læger 2006 

6. Itoh K, Andersen HB, Madsen MD, Østergaard D, Ikeno M. Patients’ views 

of adverse events: Comparison with self-reported healthcare staff attitudes to 

disclosure and accident information. Applied Ergonomics 2006;37;513-23. 

7. Rosenstock C, Hansen E, Kristensen MS, Rasmussen LS, Skak C, Østergaard 

D. Qualitative analysis of unanticipated difficult airway management. Acta 

Anaethesiol Scand 2006;50:290-97 

8. Julie Benbenishty, Freda DeKeyser Ganz, Anne Lippert, Hans-Henrik Bulow, 

Elisabeth Wennberg, Beverly Henderson, Mia Svantesson, Mario Baras, Der-

mot Phelan, Paulo Maia, Charles L. Sprung: Nurse involvement in end-of-life 

decision making: the ETHICUS study. Intensive Care Med. 2005;32: 129-132 

9. Madsen MD, Østergaard D, Andersen HB, Herman N, Schiøler T, Freil M. 

Lægers og sygeplejerskers holdninger til rapportering og håndtering af fejl og 

andre utilsigtede hændelser. Ugeskrift for Læger 2006;168:           4195-4200        

10. Wisborg T, Castren M, Lippert A, Valsson F, Wallin CJ. Training trauma 

teams in the Nordic countries: An overview and present status. Acta 

AnaesthesiolScand.2005;49(7):1004-9

11. Cohen S, Sprung C, Sjokvist P, Lippert A, Ricou B, Baras M et al. 

Communication of end-of-life decisions in European intensive care units. 

Intensive Care Med. 2005;31: 1215-21. 

12. Ringsted C, Pallisgaard J, Østergaard D, Scherpbier A. The effect of in-

training assessment on clinical confidence in postgraduate education. Medical 

Education 2004;38:1261-1269. 

13. Østergaard HT, Østergaard D, Lippert A. Focus on team training 

skills in Medical Education in Denmark. Quality in Safety in Health Care 

2004;13:Suppl:i91-95 

14. Rosenstock C, Østergaard D, Kristensen MS, Lippert A, Ruhnau B, 

Rasmusssen LS. Full-scale simulator assessment of residents handling an emer-

gency difficult airway situation. Acta Anesthesiol Scand 2004;48:1014-1018. 

15. Østergaard D. The national medical simulation training program in 

Denmark.. Crit Care Med 2004;32(suppl):58-60. 

16. Lippert A, Nielsen MS, Østergaard D. Medicinsk simulation i anæstesiologi. 

Ugeskrift for Læger 2004;166:1102 

17. Sørensen JL, Østergaard D, Obstetrisk træning – nye metoder. Ugeskrift 

for Læger 2003;165:              4521-4523       . 

18. Ringsted C, Østergaard D, Scherpbier A. Embracing the new paradigm 

of assessment in residency training. An assessment programme for 1st year 

residency training in anaesthesiology. Medical Teacher 2003;25:54-62. 

19. Ringsted C, Østergaard D, Ravn L, Pedersen JA, Berlac P, Van der Vleuten 

CPM. A feasibility study comparing checklists and global rating forms to assess 

resident performance in clinical skills. Medical Teacher 2003;25:654-8. 

20. Ringsted C, Østergaard D, Van der Vleuten CPM. Implementation of a 

formal in-training assessment in anaesthesiology and preliminary results of 

acceptability. Acta Anaesthesiol Scand 2003;47:1196-203 

21. Lone Fuhrmann, Anne Lippert, Knud Skagen, Stud. med. Søren Stagelund, 

Dorte Brinckmann, Bjørn Dreijer. Kvalitet og Dokumentation af Hjertestop-

behandlingen på et Universitetssygehus i Danmark. Scandinavian Journal of 

Trauma and Emergency Medicine 2003; 11 (4): 219 

22. Lippert A. The use of simulation to improve team performance. Scand J 

Trauma Emerg Med 2002;10(2):97-99. 

23. Ringsted C, Østergaard D, Scherpbier A. Consultants´ opinion on 

a new practice based assessment programme for 1st year residents in 

anaesthesiology. Issues of validity. Acta Anaesthesiol Scand 2002;46:1119-23. 

24. Jacobsen J, Lindekær AL, Østergaard HT, Nielsen K, Jensen PF, Johannessen 

NW. Management of anaphylactic shock evaluated using a full-scale 

anaesthesia simulator. Acta Anaesthesiol Scand 2001;45:315-9. 

25. I Gardi T, Christensen UJ, Jensen PF, Ørding H, Jacobsen J. How do 

anaesthesiologists treat MH in a full-scale anaesthesia simulator? Acta 

Anaesthesiol Scand 2001;45:1032-5. 

26. Østergaard D, Adamsen S. Simulationsbaseret undervisning i 

speciallægeuddannelsen. Ugeskrift for Læger 2001;163:3648-50. 

27. Lippert AL, Lippert F, Nielsen J, Jensen PF. Full-scale simulations in 

Copenhagen. Am J Anesthesiol 2000;27:221-5. 

28. Nielsen J, Schiødt L, Lippert A, Antonsen K, Lippert FK, Frederiksen HJ, 

Hansen E, Møller K. SOFIE-simulatoren – et undervisningsredskab i intensiv 

terapi. Akuttjournalen 1998;5(1):18-21. 

29. Christensen UJ, Andersen SF, Jacobsen J, Jensen PF, Ørding H. The Sophus 

anaesthesia simulator v. 2.0. A windows control-center of a full scale simulator. 

Int J Clin Mon Comp 1997;14:1-6. 

30. Lindekær AL, Jacobsen J, Andersen G, Laub M, Jensen PF. Treatment of 



ventricular fibrillation during anaesthesia in an anaesthesia simulator. Acta 

Anaesthesiol Scand 1997;41:1280-4. 

Other publications 

1. Østergaard D, Mellin-Olsen J. Simuler mer´. Integration af simulation i 

specialuddannelsen – hvordan? NAForum 2005;17:34-37 

2. Meldgaard R. Generelle kurser i den ny turnus- og speciallægeuddannelse. 

KALK 2005:10-11. 

3. Andersen HB, Hermann N, Madsen MD, Østergaard D, Schiøler T. Hospital 

staff attitudes to models of reporting adverse events: Implication for legisla-

tion. In: Proceedings. Vol 5.7. International conference on probabilistic safety 

assessment and management (PSAM 7 – ESREL 04), Berlin (DE), 14-18 Jun 

2004. Spitzer C, Schmocker U, Dang VN. (Eds), Springer Berlin, p 2720-2725       

. 

4. Lippert A. Simulation – et af fremtidens værktøjer i uddannelsen. KALK 

2003:39-40 

5. Andersen HB, Hermann N, Madsen MD, Schiøler T, Østergaard D. Report-

ing adverse events in hospitals: A survey of the views of doctors and nurses 

on reporting practices and models of reporting. In: Investigation and reporting 

of incidents andaccidents. Workshop (IRIA 2002) Glasgow (GB), 17-20 Jun 

2002. Johnson C (Ed), University of Glasgow, Department of Computing Sci-

ence, Glasgow, 2002 (GIST) Technical report, G2002-2) p 127-136. 

6. Østergaard D. Resussim Prehospital Review. Simulation and Gaming, March 

2002 

7. Østergaard D, Engbæk J, Bang U, Lund C, Eriksen H. 

Videreuddannelsesreformen og anæstesiologi. 

Ugeskrift for Læger 1995; 41, 5766-5770 . (Uddrag af evalueringsrapport om 

uddannelsen)
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Laerdal Medical

Laerdal Medical is an international market leader in training and therapy 

equipment for lifesaving treatment. The company’s solutions are used by 

voluntary organizations, educational institutions, hospitals, the military and 

many other organizations world wide. 

                                                                               

For more information, visit www.laerdal.com

SimMan 3G, SimMan, SimBaby, SimNewB, MicroSim, and Resusci Anne are 

trademarks of Laerdal Medical AS or its affiliates. Ownership and all rights 

reserved. 
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