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•  30.000 pt potentieel vermijdbare fouten 
•  2000 overleden 
•  >70% door menselijke fouten veroorzaakt 
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8.4 Dossiervoering 
 
Sinds 2004 hebben in veel ziekenhuizen belangrijke veranderingen plaatsgevonden 
rondom de dossiervoering. Steeds meer ziekenhuizen gaan over op een elektronisch 
patiëntendossier. De adequaatheid van de onderdelen van de dossiers lijken ten opzichte 
van 2004 te zijn toegenomen. Net als in 2004 blijken dossiers waarin zorggerelateerde 
schade voorkomt minder adequaat te zijn bijgehouden dan dossiers zonder 
zorggerelateerde schade.  
De tijd die nodig is om dossiers te be oordelen hangt onder andere af aan van de 
complexiteit van het patiëntendossier. Het voordeel van een elektronisch dossier is dat 
alle informatie over de patiënt direct aanwezig is, ook voor de zorgverlener. De tijd die 
nodig is om het dossier te beoordelen bij de start van het dossieronderzoek is hoger in een 
ziekenhuis dat gebruik maakt van elektronische dossiers dan in een ziekenhuis dat vrijwel 
volledig gebruik maakt van papieren dossiers. De ervaring van de beoordelaars, die 
vrijwel allemaal ook aan het vorige dossieronderzoek hadden meegewerkt, was dat 
sommige elektronische dossiersystemen complex in elkaar zitten. Er bestaat door deze 
complexiteit de kans om informatie te missen. Zeker met de toegenomen intensiteit in de 
zorg is het niet altijd mogelijk om in een dossier goed te zoeken naar eventuele 
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Figuur 8.2  Incidentie potentieel vermijdbare schade per categorie en het totaal van alle 
categorieën 

 



Mensen kunnen niet oneindig veel informatie 
verwerken, gaan selectief om met de beschikbare 
informatie en perceptie van de situatie kan soms 
vertekend zijn. 
 

Endsley MR. A taxonomy of situational awareness errors. 
In: Fuller R, Johnston N, McDonald N, editors. Human 
factors and aviation operations. Aldershot, 
England:Ashgate Publishing Ltd, 1995 

Door rekening te houden met deze “menselijke factoren” kan de 
patiënt-veiligheid worden verhoogd.  



Publicaties 

RESULTS
Several previous reviews have examined the effective-
ness and implementation of healthcare team-
training.2 13–15 23–33 For example, one systematic
review of interventions to improve team effectiveness
in healthcare found that the majority involved some
form of team-training (42 of 48 reviewed studies).13

Other reviews investigated the effectiveness of team-
training for obstetric emergencies,33 for enhancing
communication in surgery and anaesthesia,20 25 31

classroom-based interventions27 and simulation-based
interventions.15 24 30 Additionally, several reviews
investigated the content, design and delivery of team-
training and the impact of team processes on clinical
processes and outcomes.2 14 24 26 29 31 32 34 We draw
on results from these reviews and 26 articles published
since their searches terminated in order to describe the
current body of evidence regarding the effectiveness of
team-training in acute care settings, the contexts in
which it has been evaluated and effects of different
design and delivery methods. Findings from 26 studies
published after previous reviews concluded their
searches are summarised in table 2 and discussed in
greater detail in subsequent sections (see online supple-
mentary appendix for detailed evidence summary).

What is the context for team-training?
Previous reviews highlight that team-training has been
implemented across a broad range of acute care con-
texts.2 13 14 27 30 This includes academic hospitals35

and community-based hospitals,36 37 as well as medical
centres affiliated with the Veterans Administration (VA)
and the Military Health System.38–40 Though our
focus is on current practitioners,41–44 team-training
programmes have focused on a variety of audiences
including students and clinical trainees.45 46 The
majority of studies have focused on evaluating team-
training efforts among frontline clinicians working in
obstetric or perioperative care areas; however, studies

have also been conducted in emergency and critical
care, procedural areas (eg, endoscopy) and administra-
tion. For example, table 2 demonstrates that 9 studies
of the 26 published between 2011 and 2012 were con-
ducted in surgical work areas, 5 were conducted in
critical care or inpatient nursing units and 4 were con-
ducted in obstetrical or emergency/trauma settings,
respectively. Four studies were conducted in other
areas, including procedural areas or administration, or
were conducted across multiple types of care areas.
Team-training programmes for hospital leaders have

also demonstrated positive effects. Individual execu-
tive leadership development programmes fall outside
the scope of traditional team-training initiatives;
however, team-training programmes for executive
leaders is an area ripe for further research as many
healthcare organisations move towards enterprise
affiliations and Accountable Care Organization (ACO)
models. In this way administrators, service line
leaders, division leaders and frontline providers
increasingly manage and work not only in teams, but
as part of teams-of-teams, or multiteam systems
(MTS).47 48 MTSs are defined as two or more teams
that work interdependently towards at least one
common goal.49 Initial work has begun to examine
the leadership competencies that matter most in these
contexts and to test interventions to cultivate
them.50 51 However, further development and evalu-
ation of team-training interventions targeting MTSs
within the healthcare context are needed.

Team type
Teamwork in healthcare is often characterised by
highly dynamic team membership, participation on
multiple teams and rapid team formation. As opposed
to intact teams who have a history and future working
together, some types of healthcare teams, particularly
in acute care settings, may not have ever worked
together before, form under stressful conditions (eg, a

Figure 1 PubMed publication trends from 2000 through October 2013 for team-training and related concepts.
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culture have been significantly related to adverse clin-
ical events.10 11

The 2001 Making Health Care Safer report12 pro-
vided one of the early reviews concerning the topic of
healthcare team-training in a chapter entitled ‘Crew
Resource Management and Its Application in
Medicine’. This review discussed early conceptualisa-
tions of team-training in other high-reliability indus-
tries such as aviation and summarised early studies
attempting to translate team-training principles devel-
oped elsewhere into healthcare settings. The develop-
ment and implementation of team-training
programmes in acute care settings has grown dramat-
ically in the last decade with improvements in
content, methods and evaluation desgins.13–15

Advances in training content, implementation and
evaluation have increasingly drawn on over 30 years
of evidence examining team performance processes
and team-training across a wide variety of high-risk
environments.16 While previous reviews described the
state of team-training in healthcare through
2009,13 14 the prevalence of peer-reviewed literature
evaluating team-training interventions continues to
grow. Publication trends suggest that in the last
5 years, over 448 papers examining teamwork topics
in a variety of languages, across a variety of care set-
tings, have appeared in PubMed (see figure 1).
Additionally, team-training was formally identified in
2013 as a top patient safety strategy encouraged for
adoption in acute care settings.17 Therefore, our
objective is to provide an updated narrative synthesis
of the body of evidence evaluating team-training in
acute care settings, including implementation trends,
evidence for effectiveness and potential boundary
conditions (ie, factors that may enhance or inhibit
effectiveness). In providing this updated review, we
hope to also highlight fruitful areas for future research
and innovative practice.

Types of team-training strategies
Team-training is defined as a constellation of content
(ie, the specific knowledge, skills and attitudes that
underlie targeted teamwork competencies), tools (ie,
team task analysis, performance measures) and deliv-
ery methods (ie, information, demonstration and
practice-based learning methods) that together form
an instructional strategy.18 In this sense, team-training
is a systematic methodology for optimising the com-
munication, coordination and collaboration of health-
care teams that combines specific content with
opportunities for practice, formative feedback and
tools to support transfer of training to the daily care
environment.
As described by the National Quality Forum19:

Health care organizations must establish a proactive,
systematic, organization-wide approach to developing
team-based care through teamwork training, skill

building, and team-led performance improvement
interventions that reduce preventable harm to
patients…training programs should systematically
address and apply the principles of effective team lead-
ership, team formation [and team processes].

Borrowing from other high-reliability communities,
team-training in healthcare originated largely in the
form of Crew Resource Management (CRM), a spe-
cific team-training strategy focused on developing a
subset of teamwork competencies including hazard
identification, assertive communication and collective
management of available resources.20–23 However, the
practice of team-training is much broader. Today,
team-training is an overarching term that encompasses
a broad range of learning and development strategies,
methods and teamwork competencies. Table 1 out-
lines several types of team-training strategies.
The critical element defining team-training is that

the learning activity focuses on developing, refining
and reinforcing knowledge, skills or attitudes that
underlie effective teamwork behaviours such as com-
munication, coordination and collaboration. Prior
reviews found that the most commonly targeted team-
work competencies include communication, situ-
ational awareness, leadership, role clarity and
coordination.14 24–27 To this end team-training
activities are often designed to develop generalisable,
transportable teamwork competencies that learners
can apply across different settings and teams. This
differentiates team-training from learning activities
focused on technical clinical skills (eg, differential
diagnosis and procedural skills), as well as team
building exercises focused on developing emergent
states such as trust or cohesion among members of an
intact team.

METHODS
A PubMed search for key review articles examining
team-training interventions in acute care settings pub-
lished between January 2000 and December 2012
was conducted. Key search terms included ‘team-
training’, ‘teamwork training’, ‘teamwork training
interventions’, ‘crew resource management’,
‘TeamSTEPPS’ and related terms. Following identifica-
tion of relevant reviews with searches terminating in
2008,13 200912 21 and 2010,24 25 a search of PubMed
and PSNet was completed to identify additional
primary studies published between 1 January 2011
and 31 December 2012. Studies were excluded if they
were only descriptive in nature, if conducted in
non-English-speaking populations or if primarily tar-
geting students or trainees. Narrative summaries of
individual studies and shared themes are presented.
This review was supported by Agency for Healthcare
Research and Quality (AHRQ), which had no role in
the selection or review of the evidence or the decision
to submit this manuscript for publication.

Narrative review
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Effect van CRM 
 

•  Anesthesie  
•  Cardiologie  
•  Obstetrie 
•  Verpleegkundigen- Artsen- Studenten 
•  … IC 

•  Pre-post design vs treatment-control 
•  Klassikaal en/of simulatie- acteurs 

 



Effect van CRM 

Positieve studies: 
•  Cardiosimulator [Issenberg et al, 1999 en 2002]  
•  Verbetering Apgar score [Draycot et al, 2005],  

•  Metastudie 23x, high fidelity simulatie en high 
learner satisfaction [Laschiger et al, 2008]  

•  Minder medicatiefouten vpgk [Sears et al, 2009]  

•  Daling chirurgische mortaliteit [Nelly et al, 2010]  

•  Iraq, daling med/transfusie fouten, prikaccidenten 
[Deering et al, 2011]  

•  Training leider bij CPR [Fernandez Castelao et al, 2015]  
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Clinical performance and patient outcome
after simulation-based training in
prevention and management of
postpartum haemorrhage: an educational
intervention study in a low-resource setting
Ellen Nelissen1,2* , Hege Ersdal1,3, Estomih Mduma1, Bjørg Evjen-Olsen4,5, Jos Twisk6,7, Jacqueline Broerse8,
Jos van Roosmalen8,9 and Jelle Stekelenburg10,11

Abstract

Background: Postpartum haemorrhage (PPH) is a major cause of maternal mortality. Prevention and adequate
treatment are therefore important. However, most births in low-resource settings are not attended by skilled
providers, and knowledge and skills of healthcare workers that are available are low. Simulation-based training
effectively improves knowledge and simulated skills, but the effectiveness of training on clinical behaviour and
patient outcome is not yet fully understood. The aim of this study was to assess the effect of obstetric simulation-
based training on the incidence of PPH and clinical performance of basic delivery skills and management of PPH.

Methods: A prospective educational intervention study was performed in a rural referral hospital in Tanzania. Sixteen
research assistants observed all births with a gestational age of more than 28 weeks from May 2011 to June 2013. In
March 2012 a half-day obstetric simulation-based training in management of PPH was introduced. Observations before
and after training were compared. The main outcome measures were incidence of PPH (500–1000 ml and >1000 ml),
use and timing of administration of uterotonic drugs, removal of placenta by controlled cord traction, uterine massage,
examination of the placenta, management of PPH (>500 ml), and maternal and neonatal mortality at 24 h.

Results: Three thousand six hundred twenty two births before and 5824 births after intervention were included. The
incidence of PPH (500–1000 ml) significantly reduced from 2.1% to 1.3% after training (effect size Cohen’s d = 0.07).
The proportion of women that received oxytocin (87.8%), removal of placenta by controlled cord traction (96.5%), and
uterine massage after birth (93.0%) significantly increased after training (to 91.7%, 98.8%, 99.0% respectively). The
proportion of women who received oxytocin as part of management of PPH increased significantly (before training 43.
0%, after training 61.2%). Other skills in management of PPH improved (uterine massage, examination of birth canal,
bimanual uterine compression), but these were not statistically significant.

Conclusions: The introduction of obstetric simulation-based training was associated with a 38% reduction in incidence
of PPH and improved clinical performance of basic delivery skills and management of PPH.

Keywords: Obstetrics, Simulation-based training, Postpartum haemorrhage, Low-resource settings, Education
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blood loss more than 1000 ml (before training 0.4%,
after training 0.4%). In most cases blood loss was esti-
mated visually (before training 89.3%, after training
90.8%). The number of maternal deaths within 24 h after
birth did not change after training (n = 1 before training
versus n = 2 after training). None of the maternal deaths
were attributed to postpartum haemorrhage. Neonatal
mortality did not change after training.
Table 3 shows the clinical performance of basic delivery

skills before and after training. The proportion of women
receiving 10 IU of oxytocin after training (91.7%) was sig-
nificantly higher compared to before training (87.8%).
There was no difference in the proportion of women that
did not receive uterotonic drugs after delivery (before
training 3.0%, after training 2.9%). After training, a signifi-
cantly greater proportion of women received uterotonic
drugs within one minute after birth (before training
40.4%, after training 44.3%). Removal of placenta by con-
trolled cord traction and subsequent uterine massage were
more frequently performed after training (98.8% and
99.0% respectively) compared to before training (96.5%
and 93.0% respectively). There was no difference in the
proportion of women that had their placenta examined

for completeness after delivery (before training 36.9%,
after training 37.0%).
Table 4 shows management of postpartum haemor-

rhage before and after training. In the entire study
period, 196 women (2.1%) experienced postpartum
haemorrhage of 500 ml blood loss or more. The propor-
tion of women with postpartum haemorrhage receiving
10 IU of oxytocin as part of management of postpartum
haemorrhage significantly increased from 43.0% before
training to 61.2% after training. The proportion of
women with postpartum haemorrhage that did not re-
ceive any uterotonic drugs increased from 1.1% before
training to 3.9% after training, but this was not statisti-
cally significant. After training, more women received
uterine massage (before 80.6%, after 90.3%), examination
of perineum, vagina, and/or episiotomy (before 51.6%,
after 64.1%), and bimanual uterine compression (before
training 11.8%, after training 19.4%) as part of the man-
agement of postpartum haemorrhage. However, these
changes were not statistically significant. The proportion
of women having a hysterectomy after postpartum
haemorrhage remained constant at around 3%. The
number of blood units given within 24 h to women ex-
periencing postpartum haemorrhage increased slightly
from an average of 0.4 units before training to an aver-
age of 0.7 units after training.

Discussion
Main findings
The incidence of postpartum haemorrhage before the
intervention was near the lower limits of the range

Table 2 Incidence of postpartum haemorrhage and patient
outcome before and after intervention

Before training,
n (%) (n = 3622)

After training, n
(%) (n = 5824)

P value

Blood loss

< 500 ml 3529 (97.4) 5721 (98.2) 0.008

500–1000 ml 77 (2.1) 78 (1.3) 0.003

≥ 1000 ml 16 (0.4) 25 (0.4) 0.93

Method of estimating blood loss

Visual 3236 (89.3) 5286 (90.8) 0.02

Measured 165 (4.6) 122 (2.1) <.001

Both 221 (6.1) 416 (7.1) 0.05

Maternal outcome after 24 h

Admitted to MW,
discharged <24 h

1274 (35.2) 1594 (27.4) <.001

Admitted to MW,
discharged >24 h

2331 (64.4) 4201 (72.1) <.001

Admitted to ICU
< 24 h

16 (0.4) 27 (0.5) 0.88

Death <24 h 1 (0.03) 2 (0.03) 0.86

Perinatal outcome after 24 h

Normal 3423 (94.5) 5494 (94.3) <.001

Any kind of difficulties 11 (0.3) 58 (1.0) <.001

Died after birth 29 (0.8) 50 (0.9) 0.84

Stillbirth (fresh) 58 (1.6) 68 (1.2) 0.07

Stillbirth (macerated) 43 (1.2) 72 (1.2) 0.84

Missing 58 (1.6) 82 (1.4)

MW Maternity Ward, ICU Intensive Care Unit

Table 3 Basic delivery skills
Before training,
n (%) (n = 3622)

After training,
n (%) (n = 5824)

P value

Uterotonic drugs

Oxytocin, 10 IU 3180 (87.8) 5338 (91.7) <.001

Oxytocin, 5 IU 69 (1.9) 138 (2.4) 0.14

None 108 (3.0) 170 (2.9) 0.83

Other 247 (6.8) 178 (3.1) <.001

Missing 18 (0.5) 0 (0)

Uterotonic drugs
administered within
one minute after birth

1465 (40.4) 2578 (44.3) 0.001

Missing 139 (3.8) 176 (3.0)

Removal of placenta by
controlled cord traction

3494 (96.5) 5757 (98.8) <.001

Missing 2 (0.1) 0 (0)

Uterine massage 3367 (93.0) 5767 (99.0) <.001

Missing 4 (0.1) 0 (0)

Examination of placenta 1338 (36.9) 2157 (37.0) 0.96

Missing 4 (0.1) 0 (0)

Nelissen et al. BMC Pregnancy and Childbirth  (2017) 17:301 Page 5 of 9



Effect van CRM 

Negatieve studies: 
•  Geen effect perceptie stress studenten [Alinier et al, 

2006],  

•  Geen verschil low vs high fidelity [Kardong-Edgren et al, 
2007],  

•  Geen verbetering in performance, studenten 
overschatten competenties [Wenk et al, 2009],  

•  Metanalyse, 20 studies, geen effect klinische 
outcome en lange termijn impact [O’Dea et al, 2014]  
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Objective To investigate whether simulation-based obstetric team
training in a simulation centre improves patient outcome.

Design Multicentre, open, cluster randomised controlled trial.

Setting Obstetric units in the Netherlands.

Population Women with a singleton pregnancy beyond 24 weeks
of gestation.

Methods Random allocation of obstetric units to a 1-day, multi-
professional, simulation-based team training focusing on crew
resource management (CRM) in a simulation centre or to no
such team training. Intention-to-treat analyses were performed at
the cluster level, including a measurement 1 year prior to the
intervention.

Main outcome measures Primary outcome was a composite
outcome of obstetric complications during the first year post-
intervention, including low Apgar score, severe postpartum
haemorrhage, trauma due to shoulder dystocia, eclampsia and
hypoxic-ischaemic encephalopathy. Maternal and perinatal
mortality were also registered.

Results Each study group included 12 units with a median unit size of
1224 women, combining for a total of 28 657 women. In total, 471
medical professionals received the training course. The composite
outcome of obstetric complications did not differ between study
groups [odds ratio (OR) 1.0, 95% confidence interval (CI) 0.80–1.3].
Team training reduced trauma due to shoulder dystocia (OR 0.50,
95%CI 0.25–0.99) and increased invasive treatment for severe
postpartum haemorrhage (OR 2.2, 95%CI 1.2–3.9) compared with
no intervention. Other outcomes did not differ between study groups.

Conclusion A 1-day, off-site, simulation-based team training,
focusing on teamwork skills, did not reduce a composite of
obstetric complications.

Keywords Multi-professional training, obstetric care, patient
outcome, simulation, team training, teamwork skills.

Tweetable abstract 1-day, off-site, simulation-based team training
did not reduce a composite of obstetric complications.

Linked article This article is commented on by T Draycott, p. 651
in this issue. To view this mini commentary visit http://
dx.doi.org/10.1111/1471-0528.14391.

Please cite this paper as: Fransen AF, van de Ven J, Schuit E, van Tetering AAC, Mol BW, Oei SG. Simulation-based team training for multi-professional

obstetric care teams to improve patient outcome: a multicentre, cluster randomised controlled trial. BJOG 2017;124:641–650.

Introduction

Clinical performance of obstetric care teams is associated
with the quality of their teamwork skills instead of an

individual’s performance.1 Care teams with a good clinical
performance are more likely to state the emergency earlier,
use more structured handovers and closed loop communi-
cation.1 A lack of such teamwork behaviours is identified
as a main contributing factor in approximately 75% of pre-
ventable medical errors.2 As these errors undermine safety
of patients,3,4 improvement of teamwork skills with

Trial Registration: the Dutch Trial Register, NTR 1859; http://www.trialreg

ister.nl/trialreg/admin/rctview.asp?TC=1859

641ª 2016 Royal College of Obstetricians and Gynaecologists

DOI: 10.1111/1471-0528.14369
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Intrapartum care



composite outcome, showed results similar to the primary
analysis. A fourth limitation are the differences in the base-
line characteristics at patient level, which were probably
caused by the randomisation on cluster level. However, we
accounted for this by including the pre-intervention out-
come rate as a covariate in our analysis. Finally, all obstet-
ric units were allowed to continue local individual skills
training programmes during the study. As information on
these training programmes was not collected, we were not
able to assess this distribution.

Interpretation
The lack of an effect on obstetric complications is intrigu-
ing, as we previously showed that the applied intervention
successfully improved teamwork skills and the application
of medical technical skills.16 A similar absence of effect on
patient outcome has been observed in a previous ran-
domised controlled trial by Nielsen et al.28 who investi-
gated the effect of a standardised teamwork training
curriculum (without simulation), on the Adverse Outcome
Index (AOI) and Weighted Adverse Outcome Score
(WAOS). Walker et al.29 who investigated the effect of a
low-tech, simulation-based team training course, also found
no effect on maternal complications. Contrary to these
findings, non-randomised studies have shown positive

effects of simulation-based team training on composite
outcome measures like the WAOS8 and the AOI.30 It might
have been interesting to use these validated composite out-
come measures.
The decrease of trauma due to shoulder dystocia in the

intervention group compared with the control group is in
alignment with results from other studies.31,32 In contrast
to most studies, this decrease was mainly caused by a lower
number of clavicle fractures instead of brachial plexus
injury. However, in both study groups the number of
plexus lesions was very low.
An increased use of >4 packed cells of blood transfusion,

embolisation or hysterectomy for the treatment of postpar-
tum haemorrhage was found in the intervention group. As
these interventions were encouraged during the training
course, the increased use might represent a learning effect
comparable to the change in behaviour demonstrated in
our previous publication.16 However, other studies consider
an increase in interventions such as blood transfusion to be
a negative outcome, as it might indicate insufficient man-
agement of postpartum bleeding or over-treatment.33,34

The number of babies with a low Apgar score was com-
parable in both study groups, whereas previous non-rando-
mised studies had reported a decrease of low Apgar score
after simulation-based obstetric team training.26 The

Table 3. Associations between intervention and patient outcome in singleton pregnancies beyond 24 weeks’ of gestation

Primary and secondary

outcomes

Pre-intervention Post-intervention Odds ratio

(95% CI)

P-value

Intervention

group n = 13 971

Control group

n = 13 538

Intervention group

n = 14 500

Control group

n = 14 157

Composite of obstetric

complications

273 (2.0%) 302 (2.2%) 287 (2.0%) 299 (2.1%) 1.0 (0.80–1.3) 0.90

Low Apgar Score 211 (1.5%) 244 (1.8%) 226 (1.6%) 251 (1.8%) 0.96 (0.74–1.2) 0.72

Severe postpartum haemorrhage 20 (0.14%) 32 (0.24%) 41 (0.28%) 19 (0.13%) 2.2 (1.2–3.9) 0.009

>4 packed cells 16 (0.11%) 31 (0.23%) 34 (0.23%) 18 (0.13%) 2.1 (1.1–3.8) 0.021

Embolisation 8 (0.06%) 9 (0.07%) 10 (0.07%) 3 (0.02%) 4.7 (1.3–17) 0.020

Hysterectomy 1 (0.01%) 4 (0.03%) 10 (0.07%) 1 (0.01%) 10 (0.99–120) 0.051

Trauma due to shoulder dystocia 43 (0.31%) 26 (0.19%) 23 (0.16%) 35 (0.25%) 0.50 (0.25–0.99) 0.048

Brachial plexus injury 13 (0.09%) 9 (0.07%) 8 (0.06%) 6 (0.04%) 1.3 (0.39–4.3) 0.68

Clavicle fracture 23 (0.16%) 11 (0.08%) 13 (0.09%) 26 (0.18%) 0.38 (0.15–0.93) 0.034

Humeral fracture 7 (0.05%) 8 (0.06%) 3 (0.02%) 2 (0.01%) 1.5 (0.25–9.1) 0.65

Other injury 2 (0.01%) 0 (0.0%) 0 (0.0%) 2 (0.01%) NA NA

Eclampsia 4 (0.03%) 6 (0.04%) 6 (0.04%) 12 (0.08%) 0.67 (0.19–2.4) 0.54

HIE 7 (0.05%) 5 (0.04%) 14 (0.10%) 4 (0.03%) 3.2 (0.77–13) 0.11
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The components of the composite outcome do not add up to the group total as one individual can have multiple components.
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by two trainers combining extensive operational
experience in clinical medicine, military and
commercial aviation, and cognitive psychology.
As, in contrast to aviation, medical CRM has no
accepted standard yet, their credible operational
background was instrumental in convincing
ICU professionals of the potential gains of CRM
and implementing a new professional and team
identity in a department. Thirdly, a core group
of ICU professionals was formed to develop and
integrate the new way of professional interac-
tion within the ICU. As this group played a piv-
otal role in creating professional ownership,
they received additional coaching from a CRM
instructor during the implementation year and
likely optimized training impact. Fourthly, to
prevent dilution of human factors awareness the
CRM intervention project included not only the
initial training period but also the subsequent

Table 2 Complication incidence and outcome parameters.

Baseline year Implementation year Post-implementation year P value

Number of ICU patients 2295 2423 2553

Line sepsis 3 (1.3) 7 (2.9) 3 (1.2) 0.29

Ventilator induced pneumonia 1 (0.4) 1 (0.4) 1 (0.4) 1.00

Decubitus (grade III/IV) 20 (8.7) 17 (7.0) 11 (4.3) 0.16

Unplanned extubation (self) 40 (17.4) 46 (19.0) 48 (18.8) 0.91

Unplanned extubation (other) 0 (0.0) 1 (0.4) 1 (0.4) 0.63

Acute myocardial infarction 13 (5.7) 27 (11.1) 23 (9.0) 0.12

Cardiac arrest 21 (9.2) 20 (8.3) 9 (3.5) 0.04

Pneumothorax (iatrogenous) 10 (4.4) 10 (4.1) 10 (3.9) 0.97

CVA (stroke) 1 (0.4) 2 (0.8) 4 (1.6) 0.43

Critical illness polyneuropathy/myopathy 21 (9.2) 12 (5.0) 7 (2.7) 0.01

Difficult intubation* 1 (0.4) 4 (1.7) 3 (1.2) 0.45

Loss of airway 3 (1.3) 0 (0.0) 4 (1.6) 0.17

Early tracheostomy-related hemorrhage 5 (2.2) 4 (1.7) 1 (0.4) 0.22

Late tracheostomy-related hemorrhage 2 (0.9) 1 (0.4) 1 (0.4) 0.73

Loss of airway during trachea canula-related

procedure

1 (0.4) 0 (0.0) 0 (0.0) 0.34

Anatomical complications with tracheostomy 1 (0.4) 0 (0.0) 0 (0.0) 0.34

Vascular access problem 6 (2.6) 5 (2.1) 3 (1.2) 0.51

Gastrointestinal bleeding 5 (2.2) 4 (1.7) 1 (0.4) 0.22

Total no. of complications 154 (67.1) 161 (66.4) 130 (50.9) 0.03

ICU-LOS (days) 1.0 (0.8–3.0) 1.1 (0.8–3.0) 1.0 (0.8–2.8) 0.008

Hosp-LOS (days) 6.7 (3.7–15.2) 6.1 (3.1–13.8) 6.7 (3.5–13.4) 0.09

ICU mortality, n (%) 187 (8.1) 201 (8.3) 211 (8.3) 0.98

SMR 0.72 (95% CI 0.63–0.81) 0.69 (95% CI 0.61–0.78) 0.60 (95% CI 0.53–0.67) 0.04

Complication data are presented as: incidence (incidence/1000 patients). ICU-LOS, Hosp-LOS are presented as median (interquartile range).

ICU mortality and Hosp mortality are presented as n (%). P value calculated by Kruskal–Wallis test or chi-square test, except for SMR data

for which the difference between the baseline and post-implementation year was calculated as described previously.18,19 *Difficult
intubation was defined as more than three intubation efforts or an intubation duration of > 10 min.

Fig. 1. Complications. Complication incidence per 1000 patients in

the three cohorts. P value calculated using chi-square test.
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Background: Human factors account for the majority of adverse
events in both aviation and medicine. Human factors awareness
training entitled “Crew Resource Management (CRM)” is associ-
ated with improved aviation safety. We determined whether
implementation of CRM impacts outcome in critically ill patients.
Methods: We performed a prospective 3-year cohort study in a
32-bed ICU, admitting 2500–3000 patients yearly. At the end of
the baseline year, all personnel received CRM training, followed
by 1 year of implementation. The third year was defined as the
clinical effect year. All 7271 patients admitted to the ICU in the
study period were included.
The primary outcome measure was ICU complication rate. Sec-
ondary outcome measures were ICU and hospital length of stay,
and standardized mortality ratio.
Results: Occurrence of serious complications was 67.1/1000
patients and 66.4/1000 patients during the baseline and imple-
mentation year respectively, decreasing to 50.9/1000 patients in
the post-implementation year (P = 0.03). Adjusted odds ratios for
occurrence of complications were 0.92 (95% CI 0.71-1.19,
P = 0.52) and 0.66 (95% CI 0.51-0.87, P = 0.003) in the imple-
mentation and post-implementation year. The incidence of cardiac
arrests was 9.2/1000 patients and 8.3/1000 patients during the
baseline and implementation year, decreasing to 3.5/1000 patients
(P = 0.04) in the post-implementation year, while cardiopulmo-
nary resuscitation success rate increased from 19% to 55% and
67% (P = 0.02). Standardized mortality ratio decreased from 0.72
(95% CI 0.63-0.81) in the baseline year to 0.60 (95% CI 0.53-
0.67) in the post-implementation year (P = 0.04).
Conclusion: Our data indicate an association between CRM
implementation and reduction in serious complications and lower
mortality in critically ill patients.

Editorial comment: what this article tells us
“Crew resource management” may be described as a systematic approach to implement a safety
culture in a complex working environment. Now applied to intensive care medicine, it is both
possible and necessary to make scientific evaluations, which remarkably enough are lacking in
aircraft crew training programs.
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and standardized mortality ratio.
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patients and 66.4/1000 patients during the baseline and imple-
mentation year respectively, decreasing to 50.9/1000 patients in
the post-implementation year (P = 0.03). Adjusted odds ratios for
occurrence of complications were 0.92 (95% CI 0.71-1.19,
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mentation and post-implementation year. The incidence of cardiac
arrests was 9.2/1000 patients and 8.3/1000 patients during the
baseline and implementation year, decreasing to 3.5/1000 patients
(P = 0.04) in the post-implementation year, while cardiopulmo-
nary resuscitation success rate increased from 19% to 55% and
67% (P = 0.02). Standardized mortality ratio decreased from 0.72
(95% CI 0.63-0.81) in the baseline year to 0.60 (95% CI 0.53-
0.67) in the post-implementation year (P = 0.04).
Conclusion: Our data indicate an association between CRM
implementation and reduction in serious complications and lower
mortality in critically ill patients.
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by two trainers combining extensive operational
experience in clinical medicine, military and
commercial aviation, and cognitive psychology.
As, in contrast to aviation, medical CRM has no
accepted standard yet, their credible operational
background was instrumental in convincing
ICU professionals of the potential gains of CRM
and implementing a new professional and team
identity in a department. Thirdly, a core group
of ICU professionals was formed to develop and
integrate the new way of professional interac-
tion within the ICU. As this group played a piv-
otal role in creating professional ownership,
they received additional coaching from a CRM
instructor during the implementation year and
likely optimized training impact. Fourthly, to
prevent dilution of human factors awareness the
CRM intervention project included not only the
initial training period but also the subsequent

Table 2 Complication incidence and outcome parameters.

Baseline year Implementation year Post-implementation year P value

Number of ICU patients 2295 2423 2553

Line sepsis 3 (1.3) 7 (2.9) 3 (1.2) 0.29

Ventilator induced pneumonia 1 (0.4) 1 (0.4) 1 (0.4) 1.00

Decubitus (grade III/IV) 20 (8.7) 17 (7.0) 11 (4.3) 0.16

Unplanned extubation (self) 40 (17.4) 46 (19.0) 48 (18.8) 0.91

Unplanned extubation (other) 0 (0.0) 1 (0.4) 1 (0.4) 0.63

Acute myocardial infarction 13 (5.7) 27 (11.1) 23 (9.0) 0.12

Cardiac arrest 21 (9.2) 20 (8.3) 9 (3.5) 0.04

Pneumothorax (iatrogenous) 10 (4.4) 10 (4.1) 10 (3.9) 0.97

CVA (stroke) 1 (0.4) 2 (0.8) 4 (1.6) 0.43

Critical illness polyneuropathy/myopathy 21 (9.2) 12 (5.0) 7 (2.7) 0.01

Difficult intubation* 1 (0.4) 4 (1.7) 3 (1.2) 0.45

Loss of airway 3 (1.3) 0 (0.0) 4 (1.6) 0.17

Early tracheostomy-related hemorrhage 5 (2.2) 4 (1.7) 1 (0.4) 0.22

Late tracheostomy-related hemorrhage 2 (0.9) 1 (0.4) 1 (0.4) 0.73

Loss of airway during trachea canula-related

procedure

1 (0.4) 0 (0.0) 0 (0.0) 0.34

Anatomical complications with tracheostomy 1 (0.4) 0 (0.0) 0 (0.0) 0.34

Vascular access problem 6 (2.6) 5 (2.1) 3 (1.2) 0.51

Gastrointestinal bleeding 5 (2.2) 4 (1.7) 1 (0.4) 0.22

Total no. of complications 154 (67.1) 161 (66.4) 130 (50.9) 0.03

ICU-LOS (days) 1.0 (0.8–3.0) 1.1 (0.8–3.0) 1.0 (0.8–2.8) 0.008

Hosp-LOS (days) 6.7 (3.7–15.2) 6.1 (3.1–13.8) 6.7 (3.5–13.4) 0.09

ICU mortality, n (%) 187 (8.1) 201 (8.3) 211 (8.3) 0.98

SMR 0.72 (95% CI 0.63–0.81) 0.69 (95% CI 0.61–0.78) 0.60 (95% CI 0.53–0.67) 0.04

Complication data are presented as: incidence (incidence/1000 patients). ICU-LOS, Hosp-LOS are presented as median (interquartile range).

ICU mortality and Hosp mortality are presented as n (%). P value calculated by Kruskal–Wallis test or chi-square test, except for SMR data

for which the difference between the baseline and post-implementation year was calculated as described previously.18,19 *Difficult
intubation was defined as more than three intubation efforts or an intubation duration of > 10 min.

Fig. 1. Complications. Complication incidence per 1000 patients in

the three cohorts. P value calculated using chi-square test.

Acta Anaesthesiologica Scandinavica (2015)

ª 2015 The Authors. The Acta Anaesthesiologica Scandinavica Foundation. Published by John Wiley & Sons Ltd. 7

CREW RESOURCE MANAGEMENT IN THE ICU

by two trainers combining extensive operational
experience in clinical medicine, military and
commercial aviation, and cognitive psychology.
As, in contrast to aviation, medical CRM has no
accepted standard yet, their credible operational
background was instrumental in convincing
ICU professionals of the potential gains of CRM
and implementing a new professional and team
identity in a department. Thirdly, a core group
of ICU professionals was formed to develop and
integrate the new way of professional interac-
tion within the ICU. As this group played a piv-
otal role in creating professional ownership,
they received additional coaching from a CRM
instructor during the implementation year and
likely optimized training impact. Fourthly, to
prevent dilution of human factors awareness the
CRM intervention project included not only the
initial training period but also the subsequent

Table 2 Complication incidence and outcome parameters.

Baseline year Implementation year Post-implementation year P value

Number of ICU patients 2295 2423 2553

Line sepsis 3 (1.3) 7 (2.9) 3 (1.2) 0.29

Ventilator induced pneumonia 1 (0.4) 1 (0.4) 1 (0.4) 1.00

Decubitus (grade III/IV) 20 (8.7) 17 (7.0) 11 (4.3) 0.16

Unplanned extubation (self) 40 (17.4) 46 (19.0) 48 (18.8) 0.91

Unplanned extubation (other) 0 (0.0) 1 (0.4) 1 (0.4) 0.63

Acute myocardial infarction 13 (5.7) 27 (11.1) 23 (9.0) 0.12

Cardiac arrest 21 (9.2) 20 (8.3) 9 (3.5) 0.04

Pneumothorax (iatrogenous) 10 (4.4) 10 (4.1) 10 (3.9) 0.97

CVA (stroke) 1 (0.4) 2 (0.8) 4 (1.6) 0.43

Critical illness polyneuropathy/myopathy 21 (9.2) 12 (5.0) 7 (2.7) 0.01

Difficult intubation* 1 (0.4) 4 (1.7) 3 (1.2) 0.45

Loss of airway 3 (1.3) 0 (0.0) 4 (1.6) 0.17

Early tracheostomy-related hemorrhage 5 (2.2) 4 (1.7) 1 (0.4) 0.22

Late tracheostomy-related hemorrhage 2 (0.9) 1 (0.4) 1 (0.4) 0.73

Loss of airway during trachea canula-related

procedure

1 (0.4) 0 (0.0) 0 (0.0) 0.34

Anatomical complications with tracheostomy 1 (0.4) 0 (0.0) 0 (0.0) 0.34

Vascular access problem 6 (2.6) 5 (2.1) 3 (1.2) 0.51

Gastrointestinal bleeding 5 (2.2) 4 (1.7) 1 (0.4) 0.22

Total no. of complications 154 (67.1) 161 (66.4) 130 (50.9) 0.03

ICU-LOS (days) 1.0 (0.8–3.0) 1.1 (0.8–3.0) 1.0 (0.8–2.8) 0.008

Hosp-LOS (days) 6.7 (3.7–15.2) 6.1 (3.1–13.8) 6.7 (3.5–13.4) 0.09

ICU mortality, n (%) 187 (8.1) 201 (8.3) 211 (8.3) 0.98

SMR 0.72 (95% CI 0.63–0.81) 0.69 (95% CI 0.61–0.78) 0.60 (95% CI 0.53–0.67) 0.04

Complication data are presented as: incidence (incidence/1000 patients). ICU-LOS, Hosp-LOS are presented as median (interquartile range).

ICU mortality and Hosp mortality are presented as n (%). P value calculated by Kruskal–Wallis test or chi-square test, except for SMR data

for which the difference between the baseline and post-implementation year was calculated as described previously.18,19 *Difficult
intubation was defined as more than three intubation efforts or an intubation duration of > 10 min.

Fig. 1. Complications. Complication incidence per 1000 patients in

the three cohorts. P value calculated using chi-square test.

Acta Anaesthesiologica Scandinavica (2015)

ª 2015 The Authors. The Acta Anaesthesiologica Scandinavica Foundation. Published by John Wiley & Sons Ltd. 7

CREW RESOURCE MANAGEMENT IN THE ICU



training of new staff. Fifthly, some checklists
were (re)designed. As checklists appear to be
independent effective tools for improving
patient safety,28,29 it is difficult to separate their
impact on outcome from the CRM effort. In
spite of the fact that we cannot exclude a posi-
tive influence of the (re)designed checklists on
our results, we are convinced that the imple-
mentation of a checklist document has less effect
on patient safety than the way the team works

with the document (e.g., briefing and crosscheck
techniques inherent to CRM), especially because
checklists were already in use at the department
before the intervention. As we consider check-
lists a separate – valuable – safety tool, the
CRM training focused on checklist use, not
design.
Finally, to secure the CRM lessons learned in

daily practice, scenario-based team training was
conducted during the implementation year.15,30

Several limitations of the present study need
to be addressed. Most importantly, this study
was a non-randomized, single-center study. The
intensity and duration of the implementation
process importantly limited the feasibility of
other study designs. In spite of this limitation,
we believe that the decrease in complication rate
and SMR can be related to the CRM interven-
tion. In the 2 years preceding the study base-
line, complication rate was stable, but as these
registrations could not be validated retrospec-
tively, this data were not used. Furthermore,
during the whole study period, there were no
changes in interventions that are known to
reduce morbidity or mortality in the ICU such
as strict glucose regulation, early goal-directed
therapy, use of corticosteroids, prone position-
ing, and low tidal volume ventilation. The fact
that the ICU moved to another location in the
hospital appears unlikely a confounder of our
results, as no relevant changes in procedures,
staffing levels, technical infrastructure, or other
major changes that could influence patient man-
agement occurred. Nevertheless, some differ-
ences in patient characteristics between the
different study periods were observed. It could
be argued that the risk of a complication is
related to the severity of illness. Importantly,
after correction for severity of illness, implemen-
tation of CRM was still associated with a reduc-
tion in relevant complications and mortality.
The additional association between the occur-
rence of a complication and mortality supports
the notion that CRM accounts for the beneficial
effects on mortality observed. In addition, the
occurrence of critical illness polyneuropathy/
myopathy is related to disease severity. As such,
our finding of reduced incidence of critical ill-
ness polyneuropathy/myopathy is consistent
with the notion that CRM is associated with
improved care and reduced disease severity.

Fig. 2. Cardiopulmonary resuscitation. Cardiopulmonary resuscitation

incidence (bars) and success percentage (dots/line) in the three

cohorts. Cardiopulmonary resuscitation incidence significantly

decreased (P = 0.04, chi-square test), while the success rate

significantly increased (P = 0.02, chi-square test).

Table 3 Safety Attitudes Questionnaire (SAQ) scores of ICU

professionals.

Before

CRM training

(n = 251)

After CRM

training

(n = 161) P value

Stress recognition 43 (0–90) 48 (1–84) 0.12

Teamwork climate 69 (38–90) 76 (38–100) 0.001

Safety climate 64 (29–97) 70 (29–94) < 0.001

Perceptions of

management

58 (17–84) 64 (27–84) < 0.001

Working conditions 58 (17–86) 58 (11–90) 0.009

Job satisfaction 69 (43–90) 74 (43–95) 0.04

Data are represented as median (range). P value calculated by

Mann–Whitney U-test. Response before and after CRM training

was 72% and 51%, respectively. See Table S1 (Supplemental Digi-

tal Content) for SAQ scores per discipline.
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ABSTRACT
Introduction There is a growing awareness
today that adverse events in the intensive care
unit (ICU) are more often caused by problems
related to non-technical skills than by a lack of
technical, or clinical, expertise. Team training,
such as crew resource management (CRM), aims
to improve these non-technical skills. The present
study evaluated the effectiveness of CRM in the
ICU.
Methods Six ICUs participated in a paired
controlled trial, with one pretest and two post-
test measurements (after 3 and 12 months).
Three ICUs received CRM training and were
compared with a matched control unit. The
2-day classroom-based training was delivered to
multidisciplinary groups (ie, ICU physicians,
nurses, managers). All levels of Kirkpatrick’s
evaluation framework were assessed using a
mixed method design, including questionnaires,
observations and routinely administered patient
outcome data.
Results Level I—reaction: participants were very
positive directly after the training. Level II—
learning: attitudes towards behaviour aimed at
optimising situational awareness were relatively
high at baseline and remained stable. Level III—
behaviour: self-reported behaviour aimed at
optimising situational awareness improved in the
intervention group. No changes were found in
observed explicit professional oral
communication. Level IV—organisation: patient
outcomes were unaffected. Error management
culture and job satisfaction improved in the
intervention group. Patient safety culture
improved in both control and intervention units.
Conclusions We can conclude that CRM, as
delivered in the present study, does not change
behaviour or patient outcomes by itself, yet
changes how participants think about errors and
risks. This indicates that CRM requires a
combination with other initiatives in order to
improve clinical outcomes.

INTRODUCTION
Adverse events are a serious cause of
harm and even deaths in the intensive
care unit (ICU).1–3 There is a growing
awareness that these adverse events are
more often caused by problems with non-
technical skills than from a lack of tech-
nical expertise.4 5 Non-technical skills are
‘the cognitive, social and personal
resource skills that complement technical
skills and contribute to safe and efficient
task performance’.6 Examples of non-
technical skills are task management,
teamwork, situation awareness and
leadership.4 7

Non-technical skills are of particular
importance in the ICU, where complex
care for vulnerable patients is provided
by multiple professionals.8 ICU teams
have to respond 24/7 to acute situations
in changing multidisciplinary composi-
tions, under high levels of time pressure
and with high stake outcomes. Under
these circumstances, the chances of errors
occurring increase,9 a fact that is reflected
in a high adverse event ratio in the ICU
(9.4%) compared with the average hos-
pital ratio (5.4%).2

Team training, such as crew resource
management (CRM), is a method being
increasingly applied in healthcare in
order to improve patient safety by apply-
ing non-technical skills, leading to an
optimal use of all resources in the team
and their environment.10 11 CRM aims
to increase understanding of how certain
threats and risks may lead to unsafe
behaviour, as well as providing tools and
training non-technical skills for respond-
ing to demanding and complex
situations.
A review of Rabøl et al12 shows that

classroom-based CRM training consistently
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after the training (M=4.21; SD=0.40), whereas this
decreased in the control group (M=4.12; SD=0.41).
However, this change was not significantly different
(F=1.68; p=0.20). The results are shown in the
online supplementary appendix table A3.

Level III: behavioural change as a result of the training
SafeTeamB questionnaire
The results of the SafeTeamB questionnaire, depicted
in the online supplementary appendix table A3,

showed that participants that had followed the train-
ing perceived more enacted SA tactics in their individ-
ual behaviour, as well as in their team behaviour. The
increase of individual self-reported behaviour in the
intervention group (pre: M=2.92; SD=0.55; post:
M=3.21; SD=0.56) was significantly different
(F=8.02; p<0.01) from the change in the control
group (pre: M=3.08; SD=0.50; post: M=3.19;
SD=0.50). Likewise, the increase of team self-
reported behaviour in the intervention group (pre:

Table 2 Explicit professional oral communication

Intervention Control
Interaction

Pre Post Pre Post component
Categories and dimensions (n=252) (n=249) (n=237) (n=268) β (95% CI)

EPOC total score* 41 (28 to 55) 35 (24 to 49) 35 (23 to 50.50) 30 (21 to 41.75) 1.67 (−2.30 to 5.64)
Self† 0.00 (0.00 to 0.00) 0.00 (0.00 to 0.00) 0.00 (0.00 to 0.00) 0.00 (0.00 to 0.00) −0.09 (−25 to 0.07)
Human interaction‡ 38 (26 to 57.75) 31 (22 to 45) 34 (22 to 48) 27 (19 to 37) 1.61 (−2.13 to 5.34)
Environment§ 1 (0 to 3) 3 (1 to 5) 1 (0 to 3) 2 (1 to 4) 0.18 (−0.39 to 0.75)

The descriptive results (median, 25th and 75th percentiles) and regression coefficient of the interaction component between experimental group and
measurement.
More information about the categories, dimensions and underlying items are described in Kemper et al.27

*The crude model was adjusted for: random intercept, ICU, number of people the observed person spoke to during the observation, observer, work
pressure with random slope, occupation, whether or not the observed person was accompanied by a student nurse or resident, whether administration was
part of the observation.
†The crude model was adjusted for: random intercept, random slope interaction component, observer.
‡The crude model was adjusted for: random intercept, random slope interaction component, ICU, number of people the observed person spoke to during
the observation, observer, work pressure with random slope, occupation, whether or not the observed person was accompanied by a student nurse or
resident, whether administration was part of the observation.
§The crude model was adjusted for: random intercept, ICU, number of people the observed person spoke to during the observation with a random slope,
observer, work pressure with random slope, occupation, whether or not the observed person was accompanied by a student nurse or resident, whether
administration was part of the observation.
ICU, intensive care unit.

Table 3 Patient outcomes

Intervention Control
Interaction

Pre
(n=2549)

Post
(n=2370)

Pre
(n=1536)

Post
(n=1572) component

Female (%) 44 44 44 44
Male (%) 56 56 56 56
Age (M, SD) 65 (17) 65 (16) 64 (17) 65 (16)
APACHE IV score (M, SD) 62 (32) 65 (31) 62 (33) 63 (32)
Mechanical ventilation with admission* 32.5% 34.3% 32.5% 32.8%
Mechanical ventilation within the first 24 h after admission* 38.4% 40.6% 38.4% 38.9%
Unplanned admissions* 22.1% 21.0% 22.1% 21.9%
Outcome variables β (95% CI)
Length of stay in hours* (M, SD) 103 (215) 109 (203) 94 (216) 97 (210) −5.02 (−25.47 to 15.42)†

OR (95% CI)
Readmissions within 24 h in this period (%)* 1.4% 1.1% 1.6% 1.6% 0.92 (0.43 to 1.96)‡
ICU deaths in this period (%)* 10.9% 10% 12% 10.1% 0.99 (0.70 to 1.04)§
Overview of the descriptive results of the patient outcomes during the premeasurement and postmeasurement period for the intervention and control
groups, along with the results of the regression analysis of the outcome variables with regard to the effect of the CRM training.
*The descriptive results of the outcome variables have been adjusted for the crude model and APACHE IV severity score.
†The linear regression analysis was adjusted for: APACHE IV severity score, use of mechanical ventilation with admission, use of mechanical ventilation
within the first 24 h after admission, whether the admission was scheduled or not.
‡The logistic regression analysis was adjusted for: use of mechanical ventilation within the first 24 h after admission, whether the admission was scheduled
or not.
§The logistic regression analysis was adjusted for: APACHE IV severity score, use of mechanical ventilation with admission, use of mechanical ventilation
within the first 24 h after admission, whether the admission was scheduled or not.
CRM, crew resource management; ICU, intensive care unit.
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ICU Gelre Apeldoorn 

•  14 ICU bedden 
•  75 verpleegkundigen 
•  1 Onderzoeks vpk 
•  1 Technisch vpk 
•  1 PDMS  
•  6 Intensivisten 
•  2 assistenten 



CRM/MTW in Gelre? 



Onderzoeksvragen MTWie  

1.  Hoe is momenteel de situatie wat betreft de 4 
MTW domeinen tijdens acute opnames op de 
intensive-care. 

 
2.  Wat is de invloed van een structurele MTW 

training tav: 
      àhet zelfvertrouwen van de deelnemers. 
      àde kwaliteit van het samenwerkingsproces. 
 



Types Interventie 
tijdens acute IC opname (N=133) 

0 

10 

20 

30 

40 

50 

60 





Hele	groep	
(N=133)	

Intensivist	
(N=62)	

IC	vpk	
(N=69)	 P-waarde	

Overdracht	
Briefing	
Taakverdeling	 Niet significant  
Leiding	

Rust	op	de	
werkplek	

1 helemaal 
niet eens 

10 
helemaal 
mee eens 

Check	opdracht	
SamenvaJng	 6	(1-8)	 4	(1-7)	 6	(2.5-8)	 0.052	
CommunicaQe	
Vertaging	 Niet significant 
Veilig	
Drukte	
SituaQebewustzijn	

Resultaten Acute Opname 



MTWie-methode 

  Simulatietrainingen 
 

 t=0     t=1 
 
 
Survey      Survey             Survey         Survey 
 
 
 

N=15 teams N=14 teams 



Vaste scenario 

•  Patient S, 66 jr, HT, COPD 
onbekende klasse 

•  Gisteren opgenomen met dyspnoe 
op de longziekte verd. Exac. COPD 

•  Vanmorgen tijdens het wassen 
toenemend kortademig 

•  SIT oproep ivm hoog EWS 
•  Iom intensivistà IC 



Teamleden 

Mean SD Range 

Age (yrs) 39.6 4.9 31-49 
Men (median) 1 0.5 0-2 
Work percentage 
(fte) 

80 14 54-100 

Work experience 
(yrs) 

12  5.4 2-24 



Survey Leiderschap 
Before 

p50 (p25-p75) 
After 

p50 (p25-p75) 
P-value 

Leader was 
competent 

Alle domeinen 
significant  
 

Leadership of 
nurse 
Leader was 
motivated 
Tasks divided 
by leader 
Briefing given 
by leader 
Leadership 
style 
Leader 
summarized 



Survey Communicatie 

Before 
p50 (p25-p75) 

After 
p50 (p25-p75) 

P-value 

Standard 
terminology 

Alle domeinen 
significant  
 

Communication 
procedures 

Clear 
communication 

Communication 
collaboration 

Communication 
feedbackloop 



Survey Situational awareness 

Before 
p50 (p25-p75) 

After 
p50 (p25-p75) 

P-value 

Recognize 
stressfull 
situation 

Alle domeinen 
significant  
 

Effect varying 
team member 

Monitor team  
actions 

Speak up 

Met name significante verbetering van “ 
Speaking up”





 	 Session 1	 Session2	

 	  	  	 Mean	 SD	 Range	 Mean	 SD	 Range	

Patient intubated  (y/n) 

Patient intubation started (y/

n) 

 

OTAS1-communication 

OTAS2-coordination 

OTAS3-cooperation/backup 

OTAS4-leadership 

OTAS5-team monitoring/SA 

 

Age (yrs) 

Experience (yrs) 

Work percentage (fte) 

Number of men per team 	

    
   
   
  
 
  
   
 

  
  
 
   
 
	

 
 
 
 
 
 

    
  
   	

    

32 Otas score: kappa 0.74 

Behavioural observations 

Objectief verbetering in de 
communicatie, andere domeinen 
geen duidelijk verschil



33 

 	 Model 1	 Model 2	 Model 3	 P	value	
β	 β	 β	 p	

Trainingssession	

Age (yrs)	

Experience (yrs)	

FTE (%)	

Men per team (n)	

OTAS 1 communication	

OTAS 2 coordination	

OTAS 3 – cooperation/backup	

OTAS 4 - leadership	

OTAS 5 – team monitoring / SA	

R2	

Significance F change	

Multinomial multivariate regression analysis�


Outcome 

Bij multiregressie 
analyse blijkt 
leiderschap en 
situational 
awareness 
significant te 
verbeteren!



Conclusies 

•  CRM/MTW middel om communicatie te 
standaardiseren en te verbeteren 

•  Door training 
•  meer zelfvertrouwen en eerder “speak up” 
•  Je wordt er een betere leider van  
•  Meer situatiebewustzijn 
•  Minder stress 

•  Opzet verdient navolging op andere afdelingen 
 



MTWie voortgang… 
•  Video analyse; samenwerking VUMC 
•  EPOC tool, kijken naar de individu 
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eens enkele kanttekeningen plaatsen bij wat wij de ‘toe-
nemende vermanagerialisering van de zorg’ noemen, 
zoals die ook bij de beschreven analyse lijkt te zijn opge-
treden.

OVERMATIGE BEDRIJFSKUNDIGE VISIE
De analyse van Van der Have et al. past namelijk naad-
loos in de trend dat veel niet-medische professionals, 
zoals managers, verzekeraars, en medewerkers van kwa-
liteitsinstituten en regulerende instanties, proberen te 
bepalen hoe medische professionals zouden moeten 
werken. Hoewel dit ergens een logisch gevolg is van de 
toenemende druk vanuit de samenleving om verant-
woording af te leggen over de kwaliteit en kosten van de 
zorg, leidt deze ontwikkeling er soms toe dat geprobeerd 
wordt het ziekenhuis tot in detail te besturen vanuit een 
overmatige bedrijfskundige visie met bijbehorende syste-
matiek, checklists en protocollen.
Als zorgprofessionals deze strategie overnemen, kan dat 
gevaarlijk zijn. Hun jarenlange opleiding en ervaring aan 
het bed van de patiënt kunnen daardoor miskend wor-
den. Het is daarom verbazingwekkend dat onze weten-
schappelijke verenigingen deze zorgelijke trend eerder 
lijken te omarmen dan ertegen te protesteren. En dat-
zelfde geldt voor onze beroepsgroep als geheel.

MISPLAATSTE VERGELIJKING
CRM vindt zijn oorsprong in de luchtvaart. Bij massa-
producten als commerciële vliegtuigen is van elk onder-
deel precies bekend hoe het werkt, maar vanzelfsprekend 
zijn patiënten oneindig veel diverser en complexer. De 
vergelijking met de luchtvaartindustrie is daarom vaak 
misplaatst. Dat betekent natuurlijk niet dat de daaruit 
geleende methodes onzinnig zijn. Sterker nog, aandacht 
voor niet-technische vaardigheden, zoals communicatie, 
is van onvolprezen waarde.
Het gaat echter mis als elk incident gevat dreigt te wor-
den in een nieuw protocol, het liefst geborgd door een 
checklist, zoals nu het geval lijkt te zijn met de ontwikke-
ling van het klinisch pad ‘Behandeling van anafylactische 
reacties’. Zelfs het beste protocol is niet werkzaam in 
onbekwame handen, net zoals het volgen van een recept 
je geen chef-kok maakt. Uiteraard biedt een protocol 
steun aan de nog onervaren collega. Maar te gedetail-
leerde protocollen kunnen resulteren in gevaarlijke situ-
aties, vooral bij patiënten die net even anders zijn. Op die 

In dit tijdschrift berichten collega Van der Have c.s. over 
een jongen met een anafylactische reactie. Hij kreeg 
abusievelijk adrenaline niet intramusculair maar intra-
veneus toegediend, gelukkig zonder blijvende schade. De 
auteurs beschrijven op nauwkeurige wijze hoe zij dit 
incident hebben geanalyseerd en hoe zij hiervan hebben 
proberen te leren. Dat kan als inspiratie dienen voor 
andere ziekenhuizen en valt daarom te prijzen.
Wat echter ook opvalt in hun analyse is dat er gebruik 
werd gemaakt van vele procedures, methodes en verbe-
termaatregelen met indrukwekkende afkortingen. Zo 
werd na een MIP-melding de PRISMA-analyse ingezet, 
waaruit onder andere bleek dat de gebruikelijke SBARR-
communicatietechniek onjuist was toegepast en daarmee 
een latente factor werd. Uiteindelijk leidde dat tot een 
aanpassing in het elektronisch voorschrijfsysteem (vaak 
afgekort tot ‘EVS’) en tot het geven van CRM-training 
aan alle aiossen en verpleegkundigen.
In dit bos van managementjargon – de auteurs leggen de 
afkortingen overigens keurig uit – is de conclusie van de 
analyse verrassend rechtdoorzee en voor iedere praktise-
rend arts te begrijpen: er was tijdsdruk, de aios was oner-
varen en de superviserende internist was hiervan niet 
volledig op de hoogte. Daarnaast negeerden de aios en 
verpleegkundige de afspraak om de medicatieopdracht 
mondeling te bevestigen.
Nu komt de vraag op: hadden we daar nu echt zo’n duur 
klinkende en misschien ook wel veel kostende analyse en 
dito oplossing voor nodig? Gebruiken we ons boerenver-
stand en onze klinische achtergrond nog wel voldoende? 
Het antwoord daarop lijkt eenvoudig, maar is het niet. 
Immers, zoals de auteurs betogen, ‘Crew resource 
management’ (CRM) heeft zijn waarde ruim bewezen. En 
open en gestructureerd kijken naar incidenten past bij 
een lerende organisatie en een goede veiligheidscultuur.
Toch willen wij vanuit een breder perspectief graag nog 
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