
Vol.:(0123456789)1 3

Cognition, Technology & Work (2020) 22:13–27 
https://doi.org/10.1007/s10111-019-00545-8

ORIGINAL ARTICLE

Medical teamwork and the evolution of safety science: a critical review

Christopher Neuhaus1,3  · Dag Erik Lutnæs2,3 · Johan Bergström3 

Received: 23 October 2018 / Accepted: 31 January 2019 / Published online: 12 February 2019 
© The Author(s) 2019

Abstract
There is widespread consensus that teamwork constitutes one of the key requirements in today’s multidisciplinary and 
highly complex system of delivering care. In recent years, increasing attention has been given to questions of how to define, 
teach, measure, and improve teamwork in healthcare. However, one cannot help but feel a certain disconnect between this 
ongoing trend in healthcare with an associated bias towards judgemental and normative language, and contemporary think-
ing in safety science that explores concepts from complexity thinking, such as emergence and resilience. The aim of this 
critical review is to contrast prevailing approaches to teamwork in healthcare with current concepts in safety science. After 
identifying relevant articles through multiple formal search methods, we found that, although current teamwork literature 
acknowledges a lack of comprehensive investigations linking team training in healthcare and patient outcomes, the predomi-
nant strategy to achieve safety remains a traditional, reactive approach that regulates behaviour and constrains performance 
variability. As this strategy is focussed on competencies, much of the responsibility for unwanted results is pushed towards 
the ‘sharp end’ by the quality agenda, emphasizing personal and professional competence while obscuring systemic issues. 
Teamwork, while indispensable in the highly subspecialized reality of healthcare, is oftentimes reduced to an aggregated set 
of individual behaviours. It appears that in the current state of entangled quality and safety agendas, medicine has settled for 
a reductionist and moral approach towards teamwork to manage the associated complexities, thereby accepting a simplistic 
but intellectually impoverished and ethically questionable understanding of the concept.

Keywords Teamwork · Patient safety · Safety science

1 Introduction

Many of the early safety efforts in medicine were modelled 
after experiences from the aviation industry, including the 
implementation of simulation to educate practitioners about 
human factors. These training programs, so-called ‘crew-
resource-management’ (CRM) programs, usually address 
a number of cognitive and social competencies that are 
deemed relevant or essential for safety, sometimes dubbed 

‘non-technical skills’. In recent years, increasing attention 
has been given to the idea of teamwork: how to define, teach, 
measure, and improve it. There is widespread consensus 
that teamwork constitutes one of the key requirements in 
today’s multidisciplinary and highly complex system of 
delivering care. However, one cannot help but feel a certain 
disconnect between this ongoing trend in healthcare, with 
a heavy bias towards judgemental and normative language, 
and contemporary thinking in safety science that explores 
concepts from complexity thinking, such as emergence and 
resilience. The aim of this review is to contrast prevailing 
approaches to teamwork in healthcare with current con-
cepts in safety science while including a critical discourse 
to bridge the gap between different research traditions and 
disciplines. The remainder of this paper is structured as fol-
lows: Sect. 2 provides a description of traditional and more 
recent approaches to safety. This description is not meant 
to provide an exhaustive review of the literature, but rather 
to illustrate recent advances and the diversity found in the 
domain. Section 3 provides a review of current concepts 
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on teamwork in healthcare and positions these within the 
frameworks provided by safety science research. The critical 
aspects of the article are mainly found in Sect. 4, where we 
reveal and discuss inconsistencies in the way that health-
care has attempted to implement safety science research, 
and what body of knowledge has so far largely been ignored. 
Subsequently, we try to contrast, and hope to merge, two 
realms of teamwork research: one as viewed through a nor-
mative lens with one including current concepts from safety 
science.

1.1  Methods

In line with previously published methodology for narra-
tive and critical reviews (Baumeister and Leary 1997; Paré 
et al. 2015), we identified articles through multiple formal 
search methods, including the electronic searching of data-
bases using free-text, index terms, and author names. Elec-
tronic searches of the databases Scopus, Google Scholar, 
and PubMed were conducted. Free-text searches included 
combinations of the terms “healthcare”, “interdisciplinary”, 
“multidisciplinary”, “team”, “teamwork”, and “team train-
ing”. Snowballing and identification of studies through per-
sonal knowledge were also used. In addition, serendipitous 
discovery yielded relevant articles.

2  Theoretical foundations of patient safety

2.1  Traditional approaches

If one had to choose the predominant theoretical lineage of 
widespread safety efforts in healthcare, it would most likely 
lead to a predominantly Newtonian worldview: to design a 
safe system, much emphasis is placed on a good blueprint, 
proper rules, procedures and compliance therewith, all to 
establish barriers for error detection and prevention. Safety, 
in this context, is defined as “freedom from accidental 
injury” by institutions like the US Institute of Medicine or 
the US Agency for Healthcare Research and Quality (Kohn 
et al. 2000, p. 18). This concept, which has been described as 
‘Safety-I’ by Erik Hollnagel (2014, p. 50), is representative 
of an often encountered, and rarely questioned, one-size-
fits-all approach that is prevalent in a domain increasingly 
susceptible to quick fixes. The idea promotes a linear, binary 
understanding of work that can either succeed or fail and 
focuses on transitions between normal and abnormal sys-
tem states. “According to the logic of Safety-I, safety and 
efficiency can be achieved if this transition can be blocked. 
This unavoidably leads to an emphasis on compliance in the 
way work is carried out” (Hollnagel et al. 2013, p. 7). It also 
presupposes that the underlying causes for successes and 
failures are different. Consequently, safety can be achieved 

by regulating and constraining performance variability, 
through means of, e.g., training, standard operating proce-
dures, rules, or checklists, for which there is ample evidence 
in healthcare (Allard et al. 2011; Arriaga et al. 2013; Haynes 
et al. 2009; Neuhaus et al. 2017; Ornato and Peberdy 2014; 
Russ et al. 2013; Rydenfalt et al. 2013).

On an individual level, much emphasis is placed on 
proper behaviour, to the extent that it can be categorized, 
rated, and trained:

[Non-technical-skills] can be defined as “the cognitive, 
social and personal resource skills that complement 
technical skills, and contribute to safe and efficient task 
performance” […] Poor NTS can increase the chance 
of error, which in turn can increase the chance of an 
adverse event. Good NTS (e.g., high vigilance, clear 
communication and team co-ordination) can reduce 
the likelihood of error and consequently of accidents. 
Analysis of incidents, as well as studies of behaviour 
during routine work (task analysis), can reveal which 
workplace behaviours positively or negatively influ-
ence job performance and adverse events. (Flin and 
Maran 2015, emphasis added)

Still, heavily based on linear thinking (Dekker 2014, 
pp. 27–43) and clear-cut cause–effect relationships, health-
care has done little so far to embrace alternative approaches 
to safety (Levitt 2014).

2.2  Safety as emergent property

The overarching idea of more recent approaches to safety 
that has so far been inadequately addressed in healthcare is 
as follows: how can we harness the capacity of individuals to 
successfully collaborate and produce safety as an emergent 
property of normal work, given the multi-professional and 
dynamic nature of modern medicine? Many approaches to 
this question have been described, mostly using examples 
from other domains: high-reliability theorists (HRT) have 
made various cases for “large, formal organizations that 
perform complex, inherently hazardous, and highly techni-
cal tasks under conditions of tight coupling and severe time 
pressure” (Rochlin et al. 1987). What follows is a theory 
that is much more reliant on a social construction of safety, 
emphasizing implicit norms, myths, and on-the-job training 
than merely devising SOPs and guidelines (Rochlin 1999). 
All these properties invite a transfer to healthcare, of which 
we have seen little so far (Roberts et al. 2005). Similarities, 
however, are abundant. Rochlin et al. (1987) describe the 
culture among US Navy officers as follows: “The potential 
risk of attempting to operate at present levels under increas-
ing budgetary constraints arises, because the Navy is a “can-
do” organization, visibly reluctant to say “we’re not ready” 
until the situation is far into the red zone.” The same is found 
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in healthcare, although underlying motivations might vary: 
one could argue that both in the military, and in healthcare, 
there is a certain ethos to be found that extends beyond a 
mere financial interest, simply because economic profitabil-
ity is not (or should not be) the organization’s top priority.

Beyond HRT, many more ideas exist: Schulman (2004) 
nuances models of reliability in healthcare. One way to cre-
ate reliability, Schulman argues, is by having well-formed 
rules applied to predictable settings. Reliability can then be 
achieved by mostly controlling or thoroughly knowing the 
“input”. The other form of reliability described by Schul-
man (2004) is having such robust organizational mechanisms 
that it can cope with complexity or manage variability. This 
approach is consistent with ideas from resilience engineering 
(Hollnagel and Woods 2006; Woods 2015), although some 
authors are reluctant to use the term. Vincent and Amal-
berti (2016) choose to not mention resilience; however, they 
do emphasize the need for capacities to adapt and recover 
without using the exact word; which makes their approach 
congruent with the resilience engineering thinking. In short, 
complexity scholars add some distinctive vocabulary to sup-
plement their theoretical approach: ideas like discretional or 
operational space add their own dimension to understanding 
safety in healthcare. According to Rasmussen (1997):

Human behaviour in any work system is shaped by 
objectives and constraints which must be respected by 
the actors for work performance to be successful. Aim-
ing at such productive targets, however, many degrees 
of freedom are left open which will have to be closed 
by the individual actor by an adaptive search guided 
by process criteria such as work load, cost effective-
ness, risk of failure, joy of exploration, etc. (Rasmus-
sen 1997)

This applies to both the individual and the organizational 
level. Although an organization will try to shape individual 
behaviour by defining this operational space (e.g., through 
the use of SOPs or guidelines), Rasmussen et al. (1990) 
note that “[…] the structuring of work processes […] by 
an individual will be a self-organizing, evolutionary pro-
cess, simply because an optimizing search is the only way 
in which the large number of degrees of freedom in a com-
plex situation can be resolved”. This becomes increasingly 
problematic in the dynamic environment of everyday work:

[A]ll work situations leave many degrees of freedom to 
the actors for choice of means and time for action even 
when the objectives of work are fulfilled and a task 
instruction or standard operating procedure in terms of 
sequence of acts cannot be used as a reference of judg-
ing behaviour […] In consequence, rules, laws, and 
instructions practically speaking are never followed to 
the letter. (Rasmussen 1997)

Constructing a ‘discretional space’ out of degrees of free-
dom paves, the way for understanding the aforementioned 
emergent phenomena: drawing on complexity theory and 
systems thinking, they are the result of relationships and 
interactions of constituent components performing (mostly) 
normal work. No single component can mirror the behav-
iour of the system as a whole (Dekker et al. 2011; Rasmus-
sen 1997), and system behaviour cannot be predicted on the 
basis of the individual components that comprise it (Dek-
ker et al. 2011, pp. 127–168). Socio-technical systems are 
becoming increasingly intractable (Hollnagel et al. 2011, 
p. 286), resulting in the inability of traditional safety man-
agement ideas to serve as the only viable approach, as they 
presume that the systems’ behaviour is understood and pre-
dictable. This establishes the need to study and understand 
everyday work with a focus on successful outcomes instead 
of failures; a fundamental shift in thinking that has been 
called ‘Safety-II’ by Hollnagel et al. (2013, pp. 3–18):

Safety-II explicitly assumes that systems work because 
people are able to adjust what they do to match the 
conditions of work. […] The result of that is perfor-
mance variability, not in the negative sense where 
variability is seen as a deviation from some norm or 
standard, but in the positive sense that variability rep-
resents the adjustments that are the basis for safety and 
productivity. (Hollnagel et al. 2013, p. 12)

Safety-II acknowledges that our understanding of current 
socio-technical systems is incomplete and unable to account 
for the dynamics, irregularities and goal conflicts encoun-
tered in the messy everyday realities of organizational life. 
It is important to note, however, that Safety-II should not be 
seen as a replacement strategy of Safety-I, but rather a way 
of thinking about human performance that complements and 
enlarges traditional thinking to better address future needs.

2.3  Finishing the design

Complexity thinkers have advocated for a new understanding 
of the role of humans in these complex systems: they repre-
sent the crucial, and maybe most vulnerable, link between 
theory and practice, as they are the ones that have to “finish 
the design” (Dekker 2014, p. 100). No workplace design, in 
the form of procedures, SOPs or guidelines, can include all 
eventualities in a complex adaptive system (CAS) such as 
healthcare. Therefore, the individual adaptive capacity of 
the professional is needed to make things work (Hollnagel 
2014, pp. 167–169).

As agents within systems interact, jostle with, and 
influence each other, […] they exhibit and produce 
emergent behaviours. Agents (clinical staff, ancillary 
and support staff, and managers) actively participate 
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in what Strauss et al. (1963) and Strauss (1978) called 
‘the negotiated order’ – a term coined to emphasize 
the way people parley, confer and make trade-offs in 
meeting their individual and group objectives. These 
politically and culturally informed exchanges go a long 
way towards describing the organizational dynamics 
underpinning the process of providing care. (Braith-
waite et al. 2013, p. 66)

Therefore, instead of a problem to control, humans in 
these systems become the resource to harness. Radically dif-
ferent from the traditional view on safety as described above, 
this controversy has been at the core of much debate in safety 
science over the last decades (Dekker 2011, 2014; Woods 
et al. 2010). This should be kept in mind when exploring 
current approaches to teamwork in healthcare.

3  Understanding teamwork in healthcare

3.1  General considerations

Together with increasing awareness for patient safety in 
general, the seminal Institute of Medicine report “To Err 
Is Human” (Kohn et al. 2000) was one of the first publica-
tions that highlighted the importance of team performance 
in healthcare and inspired subsequent research. One can 
only speculate about reasons for how readily the connec-
tion between patient safety and teamwork was drawn, and 
we will try to explore some of those aspects in the follow-
ing sections. Current teamwork literature acknowledges a 
lack of comprehensive investigations linking team training 
in healthcare and patient outcomes (Weaver et al. 2010). 
However, focussing on outcome of work rather than its 
process demonstrates how entangled the quality and safety 
agendas have become in medicine. “Because of the confla-
tion of safety with quality, safety is seen as an attribute of 
quality […] rather than an emergent, thus dynamic, property 
of everyday work to manage trade-offs without doing harm” 
(Hollnagel et al. 2013, pp. 50–51). This has important impli-
cations: the predominant strategy to achieve safety remains 
a traditional, reactive approach that regulates behaviour and 
constrains performance variability. We will show below that, 
as this strategy is focussed on competencies, much of the 
responsibility for unwanted results is pushed towards the 
‘sharp end’ by the quality agenda, emphasizing personal and 
professional competence while obscuring systemic issues. 
Teamwork, while indispensable in the highly subspecialized 
reality of healthcare, is thereby oftentimes reduced to an 
aggregated set of individual behaviours.

3.2  Team: a definition

One of the predominant definitions of a team is “a set of two 
or more individuals interacting adaptively, interdependently 
and dynamically towards a common and valued goal” (Salas 
et al. 2000). Manser (2009) further highlights aspects that 
are especially relevant for healthcare, among them task-spe-
cific competencies and specialized work roles while using 
shared resources. Due to the domain’s dynamic nature, 
medical teams have changing membership, are assembled 
“ad hoc”, and incorporate heavily subspecialized members 
while integrating different professional cultures (Manser 
2009; Østergaard et al. 2011). The fact that healthcare is far 
from being a homogenous domain might be more crucial for 
our understanding of teamwork than what has been previ-
ously acknowledged: it has been described as “20 different 
industries under one banner” (Vincent and Amalberti 2016, 
p. 7), covering properties from ‘high risk’ like emergency 
surgery, through ‘high-reliability’ like routine daily work on 
wards to ‘ultra-safe’ such as transfusion logistics. Both the 
patient and the healthcare professional constantly, but not 
always consciously, transition between different categories 
(Vincent and Amalberti 2016)1. Subsequently, team litera-
ture often stresses the need for co-ordination, communica-
tion, and leadership (Salas et al. 2000).

3.3  Frameworks

Attempts to study and describe team processes started in the 
1950s and have exponentially grown in recent years (Paris 
et al. 2000). Over time, the sheer number of the proposed 
aspects of teamwork has grown to be both incomprehensibly 
large and riddled with inconsistencies and confusion (Can-
non-Bowers et al. 1995). A review by Burke et al. (1993) 
found over 130 different labels to describe aspects of team-
work. While frameworks encompassing these various labels 
differ greatly in granularity and context, some core concepts, 
such as the input-process–output (IPO) framework (McGrath 
1964) and reference to different types of teams, can be iden-
tified (Salas et al. 2008; Sundstrom 1999). It is important 
to remember that historically, the main stimulus for team 

1 For example, a trauma patient in the ER, with life-threatening inju-
ries, is in the domain of ‘high-risk’ because of his condition, thereby 
establishing the same category for the trauma-team. However, the 
procedure for inserting a bladder catheter to monitor his urine output 
will be within the ‘high-reliability’ domain while the type O negative 
blood that is given has an ’ultra-safe’ property. Moreover, the same 
personnel that treated this trauma patient may treat an elective patient 
next, a situation where the ‘high-risk’ categorization would be unac-
ceptable. However, while this might almost fall into the category of 
‘ultra-safe’ (Vincent and Amalberti 2016, p. 29), there is no guaran-
tee that the situation will stay that way due to the dynamic nature of 
healthcare.
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research has been tied to what is commonly understood as 
‘team failures’, particularly associated with high-visibility 
accidents (Ilgen 1999); a development that is congruent with 
predominant understanding of safety at the time, or what we 
have introduced above as the ‘philosophy’ of Safety-I (Holl-
nagel 2014, p. 50). This also resulted in increasingly blurred 
lines between mere descriptive efforts and more normative 
guidance for improved teamwork (Paris et al. 2000).

Cannon-Bowers et al. (1995) reviewed and synthesized 
the field to describe eight generalizable core dimensions of 
teamwork: adaptability, shared situational awareness, perfor-
mance monitoring and feedback, leadership/team manage-
ment, interpersonal relations, co-ordination, communication 
and decision-making (for further detail, see Table 1).

The same group of researchers, arguably the most promi-
nent and influential in the field, subsequently began to “[…] 
develop a set of prescriptive guidelines that can be utilized 
for training and selection” (Salas et al. 2000, for further 
information, see Table 1). These categories were further 
condensed for a specific healthcare context in a review by 
Manser (2009, see Table 2).

3.4  Same, same but different: cultural influences

Klampfer et al. (2001) stress the need to consider cultural 
differences in teamwork research, pertaining to both national 
but also organizational and departmental cultures. Salas 
et al. (2008) address the salient need to understand the role 
of culture in team performance in light of progressing glo-
balization: “To date, the bulk of team performance research 
involves US or Western populations. [This] raises the pos-
sibility that the extant models are insufficient for teams with 
a heterogeneous cultural composition.” (p. 545). In fact, one 
could describe a certain cultural hegemony in medical team-
work research. While we could identify some management 
literature concerned with the topic, insight into the influ-
ence of national culture on teamwork in healthcare remains 
scarce. In addition to questioning the validity and applicabil-
ity of a certain framework in a specific cultural context, the 
fundamental assumptions underlying that framework have 
to be re-examined before considering its implementation.

3.5  Training teamwork

Although healthcare is more and more coming to the realiza-
tion that merely adopting training concepts that have proven 
successful in other domains does little to improve patient 
safety (Neuhaus et al. 2016; Vincent and Amalberti 2016, 
p. 7), there is widespread consensus that teamwork consti-
tutes one of the key requirements in today’s multidiscipli-
nary and highly complex system of delivering care.

Many of the early safety efforts in medicine were mod-
elled after experiences from the aviation industry, including 

the implementation of simulation to educate practitioners 
about human factors (Gaba 1989; Howard et al. 1992). These 
training programs usually address a number of cognitive and 
social competencies that are deemed relevant or essential for 
safety, sometimes dubbed ‘non-technical skills’ (NTS, Flin 
and Maran 2015; Flin et al. 2009). Initially conceived as 
“Cockpit Resource Management” (CRM) programs in the 
aviation industry (Helmreich et al. 1999), the evolution of 
these concepts and inclusion of a larger audience has led to 
various adaptations such as ‘Crew Resource Management’, 
“Anaesthesia Crisis Resource Management” (Howard et al. 
1992) or “Emergency Medicine Crisis Resource Manage-
ment” (Reznek et al. 2003). Weaver et al. (2010) could dem-
onstrate that most team training programs in healthcare are 
modelled on CRM principles (see Table 3) while incorporat-
ing both high- and low-fidelity simulation to enhance learn-
ing (Lorello et al. 2014). One cannot help but notice a cer-
tain overlap between the terms NTS and CRM, to the point, 
where the original authors talk about “NTS/CRM training” 
(Flin et al. 2008). The NTS framework, while targeting a 
variety of occupations, has also been adapted for special 
healthcare applications such as Anaesthetists’ Non-Technical 
Skills (ANTS; Flin et al. 2010, for further information, see 
Table 3), and Non-Technical Skills for Surgeons (NOTSS; 
Yule et al. 2006).

Over the last 25 years, CRM training in healthcare has 
raised awareness about the influence of human factors in 
medicine, and generally contributed to positive attitudes 
towards patient safety and CRM training (Morey et  al. 
2002; Østergaard et al. 2011). Quite imprecisely, ‘CRM’ 
has been internalized by practitioners to the point where it 
has become an eponym for many different kinds of human 
factor-related interventions in healthcare.

In a critical review, Salas, Wilson, Burke, and Wightman 
(2006) point out a lack of standardisation in CRM training:

In addition, the various names associated with CRM 
training […] indicate the lack of consensus among 
domains as to how to label or define CRM. Further-
more, there is no standardization as to what competen-
cies (i.e., knowledge, skills, and attitudes) are to be 
trained. (Salas et al. 2006)

Although wholeheartedly embraced by the medical com-
munity, a review on the impact of CRM training by Salas 
et al. (2006) could only find partial support for its effective-
ness: there seems to be a limited influence on teamwork 
attitudes as well as demonstrated behaviours (Morey et al. 
2002), as well as a certain “ceiling effect” related to train-
ees’ experience (Howard et al. 1992). In addition, there is 
little to no standard for the qualification of CRM instruc-
tors in healthcare. In a review of 48 studies on team train-
ing in healthcare, Weaver et al. (2010) report that “[n]one 
of the studies provided meaningful details regarding how 
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Table 1  Integrated teamwork skill dimensions (Cannon-Bowers et al. 1995, as cited by; Salas et al. 2000)

Skill dimension Definition Subskills/alternate labels

Adaptability Process by which a team is able to use information 
gathered from the task environment to adjust strat-
egies through the use of compensatory behaviour 
and reallocation of intra-team resources

Flexibility
 Capacity for closure
 Development of innovation
 Mutual adjustment
Compensatory behaviour
 Backing-up behaviour
 Provide/ask for assistance
 Fail stop
Dynamic reallocation of functions

Shared situational awareness Process by which team members develop compat-
ible models of the team’s internal and external 
environment; includes skill in arriving at a com-
mon understanding of the situation and applying 
appropriate task strategies

Situational awareness
 Orientation
 Team awareness
 Development of integrated model of environment
Development of system awareness
Shared problem model development

Performance monitoring and feedback Ability of team members to give, seek and receive 
task clarifying feedback; includes the ability 
to accurately monitor the performance of team 
mates, provide constructive feedback regarding 
errors and offer advice for improving performance

Intra-member feedback
 Performance feedback
 Planning review
 Feedback/reinforcement
 Acceptance of/giving suggestions, criticism
Mutual performance monitoring
 Monitoring and cross checking
 Systems monitoring  Performance monitor-

ing  Error id/correction
 Intra-team monitoring
Strategy development
Procedure maintenance

Leadership/team management Ability to direct and co-ordinate the activities of 
other team members, assess team performance, 
assign tasks, motivate team members, plan and 
organize and establish a positive atmosphere

Task structuring
 Delegation and assignment
 Task assignment
 Resource distribution
 Resource management
 Performance direction
 Establishment of priorities Mission analysis
 Motivation of others
 Leadership control
 Goal setting
 Drive to completion
 Goal orientation

Interpersonal relations Ability to optimize the quality of team members’ 
interactions through resolution of dissent, utiliza-
tion of co-operative behaviours, or use of motiva-
tional reinforcing statements

Conflict resolution
Co-operation (interpersonal)
 Assertiveness
Morale building (beh. reinforcemt.)
Boundary spanning

Co-ordination Process by which team resources, activities and 
responses are organized to ensure that tasks are 
integrated, synchronized and completed within 
established temporal constraints

Task organization
 Co-ordination of task sequence
 Integration
Task interaction
 Technical co-ordination
 Response co-ordination
Timing and activity pacing

Communication Process by which information is clearly and accu-
rately exchanged between two or more team mem-
bers in the prescribed manner and with proper 
terminology; the ability to clarify or acknowledge 
the receipt of information

Information exchange
 Closed-loop communication Information sharing
 Procedural talk  Volunteering/requesting info
Consulting with others
 Effective influence
 Open exchange of relevant info
 Evaluative interchange



19Cognition, Technology & Work (2020) 22:13–27 

1 3

trainers themselves were prepared to train teamwork skills 
or explicated the skills sets important for trainer effec-
tiveness.” Moreover, the evidence for so-called ‘train the 
trainer’ activities is very limited. The literature suggests that 
with various training concepts readily available, individual 
needs are only rarely established for training development 
and implementation, thereby supporting a ‘one-size-fits-all’ 
approach to team training (Weaver et al. 2010).

3.6  Measuring teamwork

In line with a general trend towards quantitative research 
in healthcare (Vincent 2009), a variety of frameworks exist 
to measure various aspects of teamwork. In an effort “to 
consolidate the statistical evidence for the effects of team 
processes on clinical performance”, Schmutz and Manser 
(2013) identified 28 studies that generally indicated that 
team processes significantly influence clinical performance. 
They, nevertheless, note the lack of a common conceptual 
framework and vague definitions. While models exist that 
reflect the complexity of teamwork, they are usually too 
complex for isolated research questions in healthcare. The 
two observation systems most often used are the observation 

method of Manser et al. (2008) and the behavioural marker 
system NOTECHS (Catchpole et al. 2007, see Table 4). 
While the former is descriptive and records actions with-
out evaluation, in the latter, target behaviours are rated on 
a numeric scale for a defined episode. “This evaluative 
component may artificially increase the relationship with 
performance ratings, while descriptive observation systems 
provide more objective data on the team process.” (Schmutz 
and Manser 2013). Lemieux-Charles and McGuire (2006) 
reach a similar conclusion by reinforcing the need for “[…] 
rigorous conceptualization of team dimensions, processes 
and traits, and outcomes” in teamwork effectiveness research 
after identifying corresponding gaps in the literature.

In a critical review, Jepsen et al. (2015) examined 23 
different frameworks for assessing non-technical skills in 
healthcare. Overarching categories included cognitive and 
social skills, subdivided into cognitive categories such as: 
‘situational awareness’, ‘decision making’ and ‘empathy 
and sensitivity’ and social categories such as: ‘Commu-
nication’, ‘teamwork’, (shared) ‘leadership’, ‘task man-
agement’, ‘organization’ and ‘working under pressure’. 
The same categories in different instruments were found 
to encompass different concepts and also overlap with 

Table 1  (continued)

Skill dimension Definition Subskills/alternate labels

Decision making Ability to gather and integrate information, use 
sound judgement, identify alternatives, select the 
best solution, and evaluate the consequences (in 
team context, emphasizes skill in pooling infor-
mation and resources in support of a response 
choice)

Problem assessment
Problem solving
 Emergence of solutions
 Probabilistic structure
 Hypothesis formulation
 Information processing
 Information evaluation
 Planning development
 Use of information
Metacognitive behaviour
Implementation (jurisdiction)

Table 2  Overview of aspects of teamwork relevant to the quality and safety of patient care in dynamical domains of healthcare (Manser 2009)

Aspects of teamwork Examples of safety-relevant characteristics

Quality of collaboration Mutual respect
Trust

Shared mental models Strength of shared goals
Shared perception of a situation
Shared understanding of team structure, team task, team roles, etc

Co-ordination Adaptive co-ordination (e.g., dynamic task allocation when new members join the team; shift 
between explicit and implicit forms of co-ordination; increased information exchange and plan-
ning in critical situations)

Communication Openness of communication
Quality of communication (e.g., shared frames of reference)
Specific communication practices (e.g., team briefing)

Leadership Leadership style (value contributions from staff, encourage participation in decision-making, etc.)
Adaptive leadership behaviour (e.g., increased explicit leadership behaviour in critical situations)
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different categories in other instruments. However, this 
overall lack of concept validity is not unique to healthcare, 
but has been described for teamwork assessment in other 
domains (Weber and Dekker 2017).

Further adding to the complexity and difficulty of 
standardised measurements are that team compositions 
constantly change, the lack of rater training, and difficulty 
defining specific context where the instrument should be 
used. There is no “gold standard” for ratings of NTS, and it 
is acknowledged that this is difficult to achieve, especially 
in light of constantly changing criteria for the develop-
ment of behavioural markers as healthcare organizations 
evolve (Jepsen et al. 2015). Considering these aspects, it 
seems wise to be sensitive to consequences of implement-
ing measurement tools:

One challenge that underlies each assessment instru-
ment is that its values might be taken for the real 
thing. It is important to note that each of the instru-
ments contains constructs that aim to describe com-
plex socio-technical systems. They do so by reduc-
ing complexity, by levelling fine-grained differences 
and by forcing raters into perceiving and thinking in 
a standardised way, what could be perceived as the 

downside of bringing the topics into the discussion 
by using standardised terms (Jepsen et al. 2015)

In addition, if a specific framework is used throughout 
a professional education or in post-graduate evaluation, 
those being rated may adapt the framework as the “only” 
aspects of NTS that are important. Other crucial aspects of 
real work in the complex adaptive system, not described in 
the preferred framework, will be lost or ignored, because 
the healthcare professionals have been nurtured, evaluated, 
and given feedback solely on aspects included in the specific 
framework. Even if one argues that it is ‘just’ a measurement 
tool, not intended to reflect the whole, complex reality, over 
time, it is likely to make healthcare professionals focus on 
the specific aspects they are being evaluated on.

You get an idea and you begin to look for it and you 
suddenly see it everywhere, and that is when you have 
to be a bit cautious because it shouldn’t take over. 
Because it is just an idea, it is not a psychological 
mechanism, it’s just a convenient way of describing 
things, and any convenient way of describing things 
will capture something that’s essential and throw away 
things that also potentially could be essential, that’s 
why you have to be very careful all the time about how 
you describe things. (Erik Hollnagel in Conklin 2018)

As Jepsen et al. (2015) caution, real human and profes-
sional capabilities could ultimately be replaced by those 
from the assessment instrument. In summary, if categories 
of a framework constitute the ‘dominant’ truth of a pro-
fessional’s narrative, it might render them blind to other, 
equally important, aspects.

4  Normative concerns, scientific disconnect 
and blind spots

4.1  Bias in teamwork research

Ilgen (1999) first voiced concerns toward what he called a 
“normative bias” in teamwork research to address the trend 
of researchers more focussed on increasing than simply 
understanding team performance:

Normative models, in contrast to descriptive ones, usu-
ally start with a purpose to develop ways to improve 
teams so that behavior in them will meet some objec-
tive. […]. Once the model is constructed, the task of 
evaluating its normative value follows. (Ilgen 1999)

Taken one step further, and quite contrary to the human-
istic title of the IOM report, there is an abundance of team-
work literature that reads both judgemental and biased 
with hindsight while pointing at the individual operator, 

Table 3  Illustrates the relationship between the elements in the anaes-
thesia non-technical skills (ANTS) system and the crisis resource 
management (CRM) system (Østergaard et al. 2011)

ANTS CRM

Cognitive and mental skills
Planning and preparing Anticipate and plan

Know your environment
Prioritising Exercise leadership

Set priorities dynamically
Provide and maintain standards Use cognitive aids
Identify and use resources Distribute workload

Mobilise all available resources
Gathering information Use all available resources
Recognizing and understanding Allocate attention
Anticipating Anticipate and plan
Identifying options
Balancing risks and selecting 

options
Prevent and manage fixation errors

Re-evaluating Re-evaluate repeatedly
Social and interpersonal skills
Coordinating activities with 

team
Communicate effectively
Teamwork

Exchanging information Communicate effectively
Using authority and assertive-

ness
Exercise leadership and follower-

ship
Assessing capabilities
Supporting others Exercise followership
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or ‘sharp end’ of a system. Talk about ‘failures’ or ‘break-
downs’, be it of teamwork or communication, and attributes 
such as ‘good’, ‘bad’ and ‘poor’ in combination with any 
‘non-technical skill’ is plentiful (Flin and Maran 2015; Flin 
et al. 2010), yet little effort seems to be taken to neutralize 
contextual language. Flin et al. (2008) go so far as to state 
that “[…] it has long been appreciated that the majority of 
accidents could have been prevented if better non-technical 
skills had been demonstrated by personnel operating and 
maintaining the system”. In an exemplary fashion, this dem-
onstrates little or no willingness to see team performance as 
configured in a wider system of constrained adaptive capaci-
ties, resource scarcities, and system ambiguities.

Combined with what could almost be understood as an 
obsession with rating and measuring teamwork in health-
care, one has to ponder whether this trend supports self-ful-
filling prophecies or actually contributes to improved patient 
safety—namely, has the objective in teamwork become to 
perform satisfactory according to a certain rating system, or 
to understand teamwork in the hope of ultimately improving 
patient safety? Fransen et al. (2017) state that “[validated 
assessment tools] support two purposes; on the one hand 
they provide objective feedback, on the other they enable 
reliable comparison between different types of team train-
ing” (emphasis added). Dekker (2014, p. 22), on the other 
hand, argues that “[…] categories into which we put human 
and social features are infinitely negotiable”. While these 
views certainly constitute two of the possible extremes, what 
often seems to be overlooked in teamwork research is the 
need to consciously address the trade-offs required to apply 
and interpret any taxonomy:

A model that is cumbersome and costly to use will 
from the very start be at disadvantage, even if it from 
an academic point of view provides a better explana-
tion. The trick is therefore to find a model that at the 
same time is so simple that it can be used without 
engendering problems or requiring too much special-
ised knowledge, yet powerful enough to go beneath the 
often deceptive surface descriptions […] The conse-
quence is rather that we should acknowledge the sim-
plifications that the model brings, and carefully weigh 
advantages against disadvantages so that a choice of 
model is made knowingly (Hollnagel and Woods 2006, 
p. 353)

A predominant focus on individual behaviours, both in 
training and as the unit of analysis, is oftentimes observed, 
justified by the fact that teams are comprised of individ-
uals and by their dynamic composition (Flin et al. 2008, 
pp. 8–9; Østergaard et al. 2011). Combined with the explicit 
aim of minimizing, trapping and mitigating ‘human error’, 
such reductionist team training endeavours in healthcare 
seem to become increasingly disconnected from relevant 

developments in safety science of the last 30 years. Although 
the concept of ‘human error’ has been questioned, if not 
abandoned, in contemporary safety thinking (Cook and 
Nemeth 2010; Woods and Cook 2002; Woods et al. 2010), 
most of the team training efforts in health care seem to be 
centred on and build around it. In a sense, the patient safety 
agenda is being hijacked to serve a more hidden, manage-
rial one: organizational distancing, a defence against entan-
glement with accidents, and the illusion of control (Cook 
and Nemeth 2010). Accidents are not attributed to limited 
resources, an organization “going solid” (Cook and Ras-
mussen 2005), overloaded wards, a history of underfinanc-
ing, or subtle “drift into failure” (Dekker 2011; Hollnagel 
et al. 2013), but instead to the breakdown of teamwork skills 
(often at the level of the individual team member). In this 
way, the notion of teamwork becomes both a promise that 
managing a complex system is practically possible, and a 
moral commitment to prevent failure by engaging in the 
teamwork principles at the ‘sharp end’ of the system.

4.2  Contributions from social sciences

It is worth noting that, in the current discourse on teamwork 
in healthcare, a substantial body of research is largely being 
ignored (Finn et al. 2010; Iedema 2009). Contributions from 
social sciences are rarely mentioned; instead, a more sim-
plistic narrative seems to be accepted that provides more 
convenient but scientifically impoverished explanations 
(Vincent 2009).

[C]linicians reduce practical complexity to (technical 
or moral) abstraction. In doing so, they deny them-
selves and their colleagues the opportunity to engage 
with and learn from the actual messiness that charac-
terises their everyday work: divergent understandings, 
ongoing tensions and pervasive uncertainties. (Iedema 
2009)

The relationship between medicine and social sciences 
is not an easy one, and is beautifully captured by Jackson 
(1999): “Medicine is the most humanistic of the sciences 
while also qualifying as the most scientific of the humani-
ties.” Vincent (2009) notes that while generally, measure-
ment and data are trusted over opinion in medicine, often-
times unfamiliarity with qualitative research is mistaken 
for hostility, impeding open-minded research and a study 
of wider organizational and cultural factors in the patient 
safety discourse.

As far as teamwork is concerned, there is a tendency that 
normative, formal dimensions have been privileged over 
social and affective ones. Research drawing on both organi-
zational theory and the sociology of healthcare is scarce 
(Finn 2008; Finn et al. 2010). Its result, however, is a more 
diversified, critical, and maybe sombre view. In healthcare, 
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teamwork as part of the professional identity superimposes 
the ideal of normative integration over individual interests, 
thereby overriding identities and aligning them with those of 
the team (Findlay et al. 1999, as cited by; Finn et al. 2010). 
What mainstream teamwork literature rarely mentions, or 
glosses over, is what Finn et al. (2010) call ‘micro-political 
struggles’: “Social relations in teamwork, and associated 
issues of power, conflict and resistance are key, as roles and 
status need continual negotiation”. Ethnographic, descrip-
tive research seems much more sensitive in capturing the 
intricate web of historically woven relations between differ-
ent actors, professions and specialties and their ongoing con-
flicts and struggles than any quantitative approach. Far from 
the “normative, evangelistic promotion of teamwork within 
much management and health policy writing” (Finn et al. 
2010), it seems almost naïve to ignore the issue of power.

4.3  Teamwork and power

“We miss a great deal when we substitute culture for 
power” (Perrow 1999, p. 380)

While the issue of power with all its organizational fac-
ets has been at the heart of Charles Perrow’s Normal Acci-
dent Theory (1999) for several decades, safety literature has 
recently started to acknowledge, and even embrace, power on 
a broader scale (Dekker and Nyce 2014). Obviously, power 
is an omnipresent force in daily organizational life. Formal 
authority, distribution of knowledge, control of rewards and 
resources and coercive power are all important notions that 
shape and influence organizations (Antonsen 2009).

In the teamwork literature, issues of power implicitly or 
explicitly permeate all levels of the discourse. When viewed 
through the power lens, teamwork “[…] reproduces and 
maintains various forms of occupational inequality, as well 
as obscur[es] the need for more fundamental change in the 
work and social context” (Finn et al. 2010). This not only 
applies to inter- and intraprofessional relations (e.g., nurses 
vs. doctors, residents vs. attendings), but also on a broader 
organizational scale (‘blunt’ vs. ‘sharp’, management vs. 
staff) (Finn 2008; Finn et al. 2010; Liberati et al. 2016). This 
coercive function, however, is oftentimes effectively masked 
with ideology and language. By framing problems as issues 
of teamwork, the focus is shifted from other, usually more 
profound organizational solutions, preventing robust and 
fundamental change. Within the teams, the egalitarian 
rhetoric rarely manages to break open encrusted structures 
and effect sustained change. “Any appeals to egalitarianism 
these groups make could only be in terms of esteem, equal 
recognition and the emotional dimensions of work, rather 
than more fundamental redistribution of material reward and 
power at the structural level” (Finn et al. 2010).

Dekker and Nyce (2014) introduce a Foucauldian per-
spective to power in that “[…] power is everywhere we do 
safety work or safety research—embodied in discourse, 
knowledge, agency, structure and procedure”. One has to 
be careful, however, not to see this as purely negative, but 
to acknowledge productive and enabling aspects of power. 
The potential to shape organizations through empowerment, 
regardless of its distribution, has to be recognized.2

4.4  The way ahead

Above, we illustrated from various angles how teamwork 
is described, understood, enacted and trained in healthcare, 
both practically and theoretically. Nevertheless, to concep-
tualize a way ahead for team training in healthcare, we must 
first try to gain a meta-perspective of the current state. At 
present, we can only speculate about reasons for why the 
existing, diverse body of safety knowledge is not readily 
harnessed in its entirety in medicine. However, based on 
our own experience, we would suggest far more trivial, if 
somewhat pragmatic, explanations that are rooted in tradi-
tions of academic medical discourse, rather than suspect-
ing wider epistemological schemes. Traditionally, medical 
research is built on a strong Newtonian understanding of 
cause and effect. Over centuries, complex issues have been 
broken down to the smallest accessible denominator, from 
macroscopic to microscopic to molecular levels, each adding 
small fragments to an expanding science that has progres-
sively replaced ambiguities and guesswork of the past with 
new discoveries: from drugs and microorganisms, to sig-
nalling pathways, cellular receptors, and, increasingly, our 
very own DNA as building blocks of life itself. Oftentimes, 
the most fundamental advances were based on the empirical 
identification of treatment strategies, and the randomized 
controlled trial (RCT) has become the “de facto evidential 
gold standard” (Catchpole and Alfred 2018). While view-
ing RCTs as the ideal methodology for causal inference, the 
quest for ‘evidence-based medicine’ has created an increased 
dependency on ostensibly objective data, and controversies 
about where to position medicine in the scientific landscape 
of ‘hard’ and ‘soft’ sciences are ongoing (Deaton and Cart-
wright 2018; Falzer 2018; Feinstein and Horwitz 1997; 
Klein et al. 2016). It is also important to consider how this 
discourse takes place in a society that is increasingly reluc-
tant to accept gaps in knowledge, attribute circumstance to 
fate or higher religious powers, or accept physicians that 
simply cannot explain disease, suffering and death. Chal-
lenges arise as patient safety issues that were of no concern 

2 This is a central idea of positivist views on safety, and a role 
responsibility of leadership in HRO theory (Roberts 1990) or in the 
design of safety culture (Westrum 2004).
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in this data-driven world of medicine only decades ago now 
increasingly become visible (Kohn et al. 2000; Makary and 
Daniel 2016) and aspects such as teamwork, hierarchy, or 
interpersonal relations need to be addressed. This repre-
sents one approach to explain the predominant, reductionist 
understanding of the concept of teamwork in medicine: it is 
based on how the associated complexities appear managea-
ble amongst an onslaught of new challenges while appealing 
solutions in the form of normative rating and training instru-
ments are readily available and confirm to the sought-after 
standards of measurability and comparability. In addition, 
while expanding the discourse into the social sciences would 
be the primary responsibility of academic medical institu-
tions, faculty there often not only lacks the time and liberty 
to do so while juggling the more traditional responsibilities 
of medical education, resident training, and patient care, but 
also lacks the necessary education and exposure to scientific 
fields other than medicine. While it is next to impossible to 
know how contributions of the social sciences are used by 
healthcare practitioners trying to be “jacks-of-all-trades”, 
it seems plausible that opening up to a diverse and more 
complicated narrative is far more difficult than a somewhat 
protectionist stance, where one stays firmly within its own 
ontology. In addition, this is likely influenced by whether the 
social sciences are perceived as mere critics or collaborative 
contributors (Vincent 2009).

The field would certainly benefit from a more interdis-
ciplinary approach towards the topic that could help com-
bine research traditions from both medicine and the social 
sciences, while at the same time taking a more expanded, 
or ‘macro’ view on how health care is delivered, and how 
socioeconomic factors that seemingly concern only the 
much larger system actually ‘trickle down’ and influence 
individual healthcare practitioners. In addition, while ongo-
ing efforts of team training should continue, it might be wise 
to position these in a wider organizational context, rather 
than applying indiscriminate normative frameworks. Care-
ful evaluation of the composition, scope, and purpose of a 
given team, combined with individualized content reflec-
tive of prevailing culture and organizational needs might 
yield more sustainable results than current “one-size-fits-all” 
approaches. Although an intimidating prospect at first, some 
of these points might be taken care of by emergent phenom-
ena: presently, we can only speculate about the effects that 
allocation of resources, most notably time, might have on 
teamwork and team training. It has been repeatedly men-
tioned how time, or rather the lack thereof, shapes and con-
straints everyday work in healthcare and reinforces constant 
fluidity of personnel (Allen 2002; Lewin and Reeves 2011). 
Ad hoc, informal activity, meetings, and communication, 
sometimes called “backstage” activity (Lewin and Reeves 
2011), are oftentimes much more important in organizing 
daily work than planned, visible structures; however, these 

‘hidden’ mechanisms are rarely considered in current team 
training concepts. While indiscriminate ‘CRM’-type training 
of normative behaviour might create the outward appearance 
of interprofessional collaboration, its effects on everyday 
work will likely remain superficial at best if not properly 
complemented by organizational reflection and mindfulness 
towards social processes and dynamics at the workplace. 
Organizational efforts concentrated on teamwork training 
underscore not only the prevailing desire to believe in a 
reductionist model, but also the illusion that local control 
is possible regardless of more macro system features and 
behaviour. It reinforces the concept of institutional safety as 
the product of individual virtues despite organizational hys-
teresis, an approach that is consistent with the technical and 
pragmatic, problem-solving origins of safety science (Dek-
ker and Nyce 2014). However, this operationally convenient 
but conceptually simplistic approach is bound to continue 
the responsibilization of local, frontline staff in yet another 
exercise of power. The way ahead might lie in efforts to 
increase awareness and strategically change power dynam-
ics; this would represent a far more profound rethinking of 
organizational processes, but will require the allocation of 
resources and a willingness to fundamentally remodel parts 
of systems rather than mere teamwork strategies.

5  Conclusion

Teamwork in healthcare remains a topic of great interest for 
both practitioners and researchers. It appears that currently, 
medicine has settled for a reductionist and moral approach 
towards teamwork to manage the associated complexities, 
thereby accepting a simplistic but intellectually impover-
ished and ethically questionable understanding of the con-
cept. This is not only confusing for practitioners, but in dis-
regard of their needs and in stark contrast to the way their 
professional identities are otherwise constructed and under-
stood. Compared to the sophisticated professional standards 
set for practitioners, one has to challenge what it takes to 
teach, train, and evaluate teamwork in healthcare. It appears 
that healthcare would be well served to scrutinize questions 
of legislation, content, and accountability in team training. 
In addition, despite the need for measurements and evalua-
tion, the continuous integration of social and cultural aspects 
in teamwork research will most likely enrich the current dis-
course for a more humanistic and complete understanding 
of what happens in healthcare teams. Recognizing power 
dynamics at the workplace in an effort to understand team 
processes and guide the serious allocation of resources will 
certainly address current challenges faced by frontline medi-
cal staff more thoroughly than the application of normative 
frameworks. Before rating their ‘sharpness’, we should har-
ness their narratives and listen to their current needs.
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