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GENERAL DISCUSSION

This PhD thesis examined current practices and sources for learning from adverse outcomes 
that aim to contribute to healthcare improvement, focusing on three approaches (Figure 1):
(i)	 Learning from discussions of individual cases at M&M conferences;
(ii)	 Learning from adverse outcomes in the context of other information sources, such as 

incidents, complaints and patient experiences.
(iii)	 Learning from processes in everyday practice

These approaches for learning are affected by various challenges embedded in healthcare prac-
tice and improvement, which will be considered in relation to the results of the research in this 
thesis and the wider literature. This will not be a comprehensive overview, but a reflection on 
some of the pertinent challenges and issues that we are facing in this field.

LEARNING FROM CASE EVALUATIONS
Although the M&M conference is the traditional forum for case-based learning, the research 
presented in this thesis indicates that it does not meet current expectations of serving as a 
means for continuous and system-wide improvement (chapters 2-4). It is clearly a significant 
challenge to remain sensitive to the opportunities for learning, to subsequently apply these 

Figure 1. The normal distribution of the outcomes of everyday practice and the different approaches for learn-
ing from these outcomes (adapted from figure 1, chapter 1)
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The depicted approaches are focused on: i) individual cases with adverse outcomes (e.g. at M&M conferences), 
ii) aggregated data on adverse outcomes (e.g. incident reports or patient complaints); iii) everyday practice with 
adverse as well as desired outcomes.
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lessons in clinical practice, and to then sustain the lessons learned in the collective memory of 
the department or wider organization. Issues that may particularly hamper the effectiveness 
of learning from individual case discussions are related to a narrow focus of learning, and 
challenges posed by cultural factors and the multidisciplinary nature of healthcare.

Persistent focus on individual-based rather than systems-based lessons
It has long been acknowledged that a simplistic focus on ‘human error’ is not an effective 
strategy. Nearly twenty years ago, the landmark publication To Err is Human declared that 
“The problem is not bad people; the problem is that the system needs to be made safer”.1 
This ‘systems approach’ has been widely embraced as a more effective approach to achieve 
sustainable improvement in healthcare.2,3 However, it seems that these principles have not 
yet been successfully implemented in practices for learning from adverse outcomes. Chapter 
4 provides empirical evidence that lessons drawn from M&M are often person-based rather 
than systems-based: lessons often concerned reminders to adhere to protocols or to pay more 
attention despite the fact that similar issues recurred over time. Others have described a 
similar focus in root cause analyses in healthcare, where the investigation may identify a de-
viation from prescribed practice as ‘human error’ without delving deeper into the underlying 
drivers of the behavior.4,5 Often the subsequent corrective actions are limited to education 
and reinforcement of local policies but do not address the systemic problems that led to the 
behavior and therefore place others at risk in the future. A focus on correcting individual 
behavior will also not be effective in preventing ‘organizational forgetting’,6 as seen in the case 
example in Box 1. Although systems-based strategies, such as environment (re-)design or 
forcing functions, require more effort, they ultimately have greater and longer-lasting effects 
than person-based lessons.4

It has been demonstrated that in everyday clinical practice, obstacles that hinder expected 
work processes, such as missing resources, greatly outnumber human mistakes (86% vs. 
14%).7 Therefore, in many cases, mere training will not suffice, because it cannot compensate 
for poor system design.8 System problems are not only a hazard for patient harm and a source 
of frustration, but also waste valuable, well-paid professionals’ time. It has been estimated that 
nurses spent about 33 minutes per eight-hour shift (or 15% of the time of 26 nurses) cop-
ing with system failures.7,9 A better strategy would be to evaluate and address the conditions 
that allowed a problem to occur, famously described as “draining the swamp, not swatting at 
mosquitoes.”4,10 However, it seems that our initial responses to cases discussed at M&M or to 
complaints received from patients (chapter 6), are often regarded as end products rather than 
the beginning of a longer process of investigation, implementation, follow-up and adaptation. 
Such an approach only scratches the surface of the system, failing to dig deeper into underly-
ing issues. In medical terms, we are often still treating symptoms rather than diagnosing and 
curing the disease when it comes to learning and improvement.
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Box 1. Real case example of ‘organizational forgetting’

In a large acute care hospital, the wrong lens was inserted during an elective eye surgery led by an experienced eye 
surgeon. The error was detected and the patient was safely reoperated. A subsequent root cause analysis of the case 
identified that there had been two lenses in the operating room: the surgeon had brought the correct lens, but a 
wrong lens had been brought in by an operating department assistant. The investigation concluded that the incident 
had been caused by having more than one lens in the room and a failure in the double-checking process. Plans for 
improvement included a training program, improved documentation, a protocol emphasizing the responsibility 
of the surgeon to select the appropriate lens, and a poster emphasizing the importance of double-checking. One 
year later, a different patient with a different surgeon had the same procedure in the same hospital. Once again, the 
wrong lens was implanted. In this case, the staff member who chose the wrong lens was the surgeon.

Example modified from Peerally et al. BMJ Qual Saf 2017;26:417-422

In the organizational learning literature, the distinction between fixing the problem at 
hand versus actually understanding and addressing underlying conditions is referred to as 
‘first-order vs. second-order problem solving’ or ‘single-loop vs. double-loop learning’.7,11,12 
Single-loop learning seeks to find an explanation for an outcome (i.e. what did we do to get 
this result), which focuses on “making techniques more efficient.”13 This corresponds to the 
observed focus of learning at M&M in chapter 4. Double-loop learning is more reflective 
and questioning, confronting basic assumptions and values by asking why we do what we do 
(Figure 2).12,14 This way, individuals are encouraged to reflect on the ‘mental maps’ they use 
to take action, of which few are usually aware.14 Put differently, single-loop learning is about 
“doing things right”, whereas double-loop learning focuses on “doing the right things”. To 
illustrate, the many recurring lessons in chapter 4 stipulated that attention and techniques for 
patient positioning should be improved, whereas an example of second-loop learning would 
have been to consider why positioning may have been given lower priority in these cases 
(e.g. unclear task division or trade-offs across goals), and how this should be balanced in 
future cases. The scientists who developed the theory of double-loop learning assert that this 
is an important mechanism to support professionals in making informed decisions in rapidly 
changing, often uncertain contexts,11,14,15 such as in healthcare.

Figure 2. Single-loop learning and double-loop learning

Strategies and techniques 
what we do 

Single-loop learning

Mental model 
why we do what we do Double-loop learning 

questions assumptions, values
and beliefs underlying actions 

improves actions, techniques 

OUTCOMES 
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Effects of culture and psychological safety
While most research on M&M has focused on organizational aspects (e.g. presentation 
formats, moderators), learning and change theories underline that these processes are also 
affected by psychological and cultural factors. How culture may hamper learning, e.g. by 
focusing on blame, is discussed by the ‘Just Culture’ theory central to chapter 10. It is clear 
that more work is required to establish such a culture, as illustrated by the results of the study 
in chapter 2. Although most respondents expected that M&M should be free of shame and 
blame, 3 out of 10 respondents at both sites reported that this was their experience only some-
times or rarely in practice.

The findings of the studies in chapters 3 and 4 indicate that it requires more than just orga-
nizational efforts, such as how the meeting is set up, to promote a learning environment with 
open discussions. This is captured in the renowned quote “culture eats strategy for breakfast”, 
which has been attributed to management expert Peter Drücker. Based on interviews with 
clinicians, feelings of ownership and control (or: ‘motivation’ and ‘realization’) were identified 
as factors of influence on learning at M&M. The qualitative study in chapter 3, unique in the 
field of M&M research, reveals how audience composition and team dynamics additionally 
affect discussions at M&M. Certain unwritten rules exist that may be potential barriers to 
speaking up, such as the high value placed on ‘team spirit’ and the subsequent unwillingness 
to be perceived as ‘back-stabbing’.

The organizational learning literature highlights how ‘psychological safety’ is essential to 
fostering a learning environment, described as one in which people feel comfortable with 
speaking up with questions, observations, insights and concerns, even if those are perhaps dif-
ficult or perceived as bad news.9 The construct of psychological safety describes an individual’s 
“perceptions of the consequences of taking interpersonal risks,”16 such as acknowledging lack 
of competence, asking for help or trying something new. Psychological safety is a critical fac-
tor in understanding phenomena such as voice, teamwork, team learning and dealing with 
uncertainty.16 The relationship between psychological safety and learning is evident: if people 
feel safe to voice concerns, admit mistakes, offer suggestions or provide feedback, they will be 
more likely to do so. Psychological safety also affects everyday performance: perceived con-
sequences of taking risks will determine how one will respond to situations with uncertainty, 
or a need for creativity, assistance or collaboration − all of which are common in healthcare.

A psychologically safe environment is not created from the top down but from the bottom 
up, and thus greatly dependent on the behavior of local leadership.9 A critical aspect is that 
leaders need to be clear about what constitutes unacceptable behavior, which is where the 
literature on ‘psychological safety’ overlaps with that on ‘Just Culture’ (chapter 10). Since 
learning in teams involves personal effort, this process must be inspired, organized, supported 
and led by frontline leaders.9 This aligns with chapter 3 that describes how ‘motivation’ and 
‘realization’ serve as mediating pathways for successful M&M, as well as with the findings 
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of chapters 2 and 3 that point to the important role of strong leadership (e.g. moderator, 
dedicated committee).

The influence of culture has also been discussed in relation to what seems to be the best 
example of a successful large-scale patient safety intervention: the Michigan Keystone project 
to decrease catheter-related bloodstream infections.17 Experts attribute the project’s success 
to the fact that it not only included technical interventions, such as a checklist, but was also 
designed to improve culture, teamwork and communication.18–22 Checklists were just one 
component in a wider program that influenced the culture of the teams (e.g., shifting power 
relations, empowering nurses).18 Moreover, local teams customized the checklist to fit their 
specific context. When another group implemented this program without the socioadaptive 
components, improvements slowed down until these were added.23 In essence, this project 
abandoned a ‘command and control’ regime, where instructions (e.g., checklists) are simply 
dictated to professionals, instead creating “social networks with a shared sense of mission”.18 
While instructions may seem effective in theory, professionals will seek workarounds in prac-
tice if they do not believe in their value. To illustrate this, that a similar project in England was 
less successful and this was partially attributed to a misalignment of the goals, interests and 
priorities with those of staff at the sharp-end.21 Again, culture may “eat strategy for breakfast.”

Challenges posed by multidisciplinarity
Although healthcare professionals have a high turnover rate, particularly in teaching hospi-
tals, underlying system conditions are likely to affect new employees who start to work in that 
environment. This also explains why systems-based improvements are more effective than 
person-based improvements. Moreover, as found in chapters 3 and 4, a lack of continuity of 
clinicians (e.g., rotating residents) can make it particularly difficult to implement and sustain 
lessons that are focused on people rather than environments. For example, it has been esti-
mated that a mean total of 26.6 (range 2-75) healthcare professionals are involved in a surgical 
patient’s stay (Figure 3).24 These numbers reaffirm that it is unrealistic to attribute negative 
patient experiences or complaints to individual providers (chapter 6).

The presented research also illustrated that the multidisciplinary nature of healthcare plays 
a role in learning and implementation processes: lessons that involved other disciplines were 
infrequent overall, but recurred frequently over time (chapter 4). Although many studies, 
including chapter 4, propose multidisciplinary participation as a way forward for M&M,25–28 
the qualitative study in chapter 3 adds nuance to these studies by showing that participants 
may feel inhibited to speak freely when other disciplines or specialties attend the conference. 
Yet, it would be unrealistic to try to improve a process in isolation from others involved, since 
many problems have their origin in other parts of the system.7 This was also illustrated by the 
workflow interruptions in chapter 8 that seemed to stem from problems encountered by other 
providers, such as nurses, creating the need to communicate via text paging. Similarly, the 
models in chapter 9 revealed how activities of multiple disciplines and specialties are tightly 
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coupled, which helped to understand (and show providers during reflection meetings) how a 
problem early on in the process might propagate through the system, affecting the activities 
of other team members. Overall, it seems that, although modern healthcare is increasingly 
multidisciplinary, our practices for learning and improvement lag behind in readiness to cross 
traditional boundaries between departments and disciplines.

LEARNING FROM AGGREGATED DATA
Over the years, hospitals have implemented various systems to collect data, reflecting the 
quality, safety and patient experience of the delivered care (Table 1). Previous studies have 
examined various data sources and revealed that each collect different types of information, 
supporting hospitals’ use of various methods to detect safety issues and targets for improve-
ment.29–33 The research in this thesis (chapters 5-7), however, adds that although each system 
collects different signals from the same patient journey, these data have complex relations at 
the patient level. Therefore, a specific opportunity that is yet to be seized is making better use 
of available data sources in relation to each other.

The need to connect the silos of information
There is not only a practical objective to make effective use of the collected data to improve 
care, but it would also be unethical to ask patients and providers to report information if this 
is not used to its full potential. Chapter 5 illustrates how data triangulation can reveal complex 
relations between events that would remain obscured when these data are used in isolation. 
Individually, these data only allow for uni-directional assessments (i.e., incident → adverse 
event[AE]) of one-on-one relations between events; namely, whether an incident caused AEs 
(incident reporting) or whether AEs were preceded by suboptimal care (record review). At the 
admission-level, these data may have many-to-many relationships, potentially in the opposite 
direction when initial AEs trigger incidents due to increased complexity or vulnerability.

Figure 3. Average number of healthcare professionals involved in a surgical inpatient’s stay (i.e. 15.9 nurses, 10.0 
doctors, 0.8 allied health professionals).

Estimates based on: Whitt et al. N Z Med J 2007;120(1253):1-8.
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Similarly, chapter 7 shows how linkage of safety and patient experience data allows a more 

comprehensive approach to make sense of this information for improvement. Although 
adverse outcomes were not independently associated with risk of a suboptimal experience, 
they did increase this risk when patients also reported problems with ‘respect’ and ‘continuity 
and transition’ (interaction effect). Patient experience data, however, are typically presented 
in aggregated, provider-level reports, and data linkage is complicated by surveys being anony-
mous.34 Even though regulatory and ethical standards control anonymity of patient surveys,34 
patients themselves may be willing to participate in this sort of data linkage,35 especially when 
checks and balances are in place (e.g. a trusted third party to link and then anonymize the 

Table 1. Features of hospital data sources for learning and improvement studied in this thesis.

Source Features1 Source Features1

n=total per year for one department n=total per year for one department

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Admission  
data (EHR) 

Lessons 
from M&M  

conferences 
 
  

Adverse event 
registry 

Provider 
communication  

data 

n=3678 (100%) pts

- �Automatically collected
- �Contains patient identifiers 

and patient characteristics
- �Numerator for other sources

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Provider 
communication  

data 

n=9 (for inpatients)

- �‘Stories’ from patients
- �Reveals issues often not 

captured elsewhere
- �Difficult to use aggregated 

form: unstructured data of 
low and unreliable volume

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Admission  
data (EHR) 

Lessons 
from M&M  

conferences 
 
  

Adverse event 
registry 

Provider 
communication  

data 

n=759 / 647 (18%) pts

- �Collected by providers 
(underreporting risk) or 
record review (labour 
intensive)

- �Useful for benchmarking and 
to inform patients on risks

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

  
 

 

Provider 
communication  

data 

n=921

- �Voluntary reports of 
patients

- �Combination of open text 
and validated survey items

- �Affected by response bias
- �Can be used for monitoring

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Admission  
data (EHR) 

Lessons 
from M&M  

conferences 
 
  

Adverse event 
registry 

Provider 
communication  

data 

n=38

- �Documented by providers
- �Useful for tracking progress 

and M&M output, e.g. using 
recurrence of lessons

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

  
 

 
  
 

 
 

Provider 
communication  

data 
differs per source

- �Text pages ca. 193.000/year, 
but not used by all hospitals

- �Useful to study frequency, 
content and distribution 
of interprovider 
communication

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Provider 
communication  

data 

n=552 / 339 (9%) pts

- ‘Stories’ from providers
- �Cannot be used for monitoring 

(unreliable reporting rates)
- �Unique in revealing hazards 

before harm is inflicted

Pts, inpatient admissions.
1Admission, adverse event, incident, patient complaints and experience survey numbers represent total num-
bers from the LUMC surgical department in 2015 (chapter 7). Number of M&M lessons and text paging volume 
represent mean annual total from chapters 3 and 8.
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data). Complaints data represent another source of information from the patient perspective, 
but these also typically remain isolated from improvement or clinical staff, as highlighted in 
chapter 6. In addition, while not commonly used for this purpose, hospital communication 
data, such as text paging data, can be used to examine bottlenecks in care processes, but the 
large volume of these free text data requires more specific techniques to analyze this wealth of 
information (chapter 8).

Cultural factors affecting data collection
A paradox is present in the relation between local culture and reporting data: the less psycho-
logically safe, blame-free and ‘just’ the culture of a department, the better their metrics will 
seem because reporting will be discouraged. Even in departments with a blame-free and safe 
environment, important events may go unreported as clinicians have a tendency to fix prob-
lems on the spot, without tracking them to their source or informing others involved either 
in the department or across the hospital.7,36,37 Although high levels of reporting may suggest 
a strong culture of reporting and thus safety, this could also reflect a poor culture of learning 
that resulted in repeated reports of the same type38 − akin to the recurring lessons in chapter 
4. Another difficult aspect of reporting systems is that they may be misused as a means to 
delegate the problem to others or to avoid difficult conversations with colleagues. While not 
discussed in the study itself, many of the incident reports examined in chapter 5 reflected 
frustrations with colleagues that did not seem to have a place in incident reporting systems 
(e.g., “physician did not listen or respond to my concerns as a nurse”). Another example was 
observed during a team meeting in which a physician ordered a nurse to file an incident report 
on another nurse who had made more than three unsuccessful attempts to draw blood from a 
patient. The physician stated that “this is not the way we do things around here” and chose to 
turn to the incident reporting system instead of talking to the nurse or team about this issue.

Safety bureaucracy
The current state of the patient safety field has been described as a one of ‘confusing complex-
ity,’39,40 referring to the theory that knowledge moves in three phases (i.e. superficial simplicity 
→ confusing complexity → profound simplicity).41 ‘Superficial simplicity’ is reflected in the 
initial notion that specific methods, such as incident reporting, could simply be adapted from 
other safety-critical industries.38,39 It has become increasingly clear, however, that fundamental 
aspects of these methods were misunderstood, misapplied or left out,38 and safety issues in 
healthcare appeared to be far more complex and omnipresent than initially expected.39 The 
report that describes the ‘confusing complexity’ in patient safety argues that this is illustrated 
by the large variety of specific improvement targets with interventions for each, such as sur-
gery checklists, infection prevention programs, and barcoding.39 In light of the research in this 
thesis (chapters 5-7), one may argue that the wealth of information produced by the separate 
data collection systems also adds to this ‘confusing complexity’.
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Now that methods are in place and staff have been encouraged to report all potentially 
relevant information, it has become a challenge to process and prioritize all this data. Incident 
reporting alone can generate more than 5000 reports per hospital per year.42,43 As a result, 
important signals in this data may be swamped with noise, and analytical and attentional 
resources may be overburdened.38,42,44,45 In itself, quality and safety management generates 
additional work and bureaucratic means.46 A recent study, part of a national initiative to re-
duce the overall administrative burden for clinicians, revealed that Dutch medical specialists 
spend an average of 15 hours per week on administrative tasks.47 Another study estimated 
that residents spend an average 38% of their 10-hour workdays on administrative tasks, and 
an additional 51 minutes from home.48 This raises the question of whether administrative 
tasks related to quality and safety management, such as reporting systems or administration 
for M&M, further contribute to the overall burden of administrative work for unclear or 
potentially limited gains. In any case, the study in chapter 2 indicates that clinicians do not 
perceive adequate gains from M&M, as it does not meet their expectations for improvement 
and changes in clinical practice.

LEARNING FROM EVERYDAY PRACTICE
By design, current practices for learning have a focus on reacting to events where there is a 
lack of safety (e.g., incidents, complaints, case reviews) and pay little attnetion to how the sys-
tem usually works and performs. As a result, many of these practices are focused on individual 
cases and the solutions are likewise aimed at preventing specific, and often rare, failures.6 
However, even the aggregated data discussed above only represent a small subset of outcomes 
of everyday practice, namely, only the adverse ones, and therefore provide little information 
on how ‘safety’ is achieved and ensured. An analogy would be to study how a successful mar-
riage is built and maintained, but only including divorced couples as study subjects. A more 
proactive proactive approach to safety, labelled Safety-II, focuses on how work succeeds in 
everyday practice and how to enhance this successful performance of the system.

Understanding work-as-done in everyday practice
Healthcare can be characterized as a complex adaptive, socio-technical system, in which hu-
man activities and technology are tightly coupled. One of the features of complex dynamic 
systems is that accidents are often preceded by normal work, which may contain the daily 
frustrations, improvisations and workarounds that are ‘everyday circumstances’ for profes-
sionals.46,49,50 As a result, these circumstances do not typically exceed the threshold of a prob-
lem worthy of reporting for clinicians, and hence do not surface in the team discussions or 
reporting systems described above. Yet, these are e

“precisely the kinds of things that do show up in big accidents.”46 In many cases, outcomes 
of complex systems are emergent rather than resultant, because variability may combine in 
unexpected ways, producing disproportionate, non-linear effects (i.e., more than just the sum 
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of the parts).51,52 This explains why properties of complex systems cannot be directly predicted 
from its elements.

Although a single, simple or one-size solution does not exist for problems in complex 
systems with multiple interdependent elements, these elements can potentially be reshaped to 
increase likelihood of success.53 Chapter 9 presents how the Functional Resonance Analysis 
Method (FRAM) can be used to increase understanding of a process in everyday practice. A 
central idea in the underlying theory is that understanding of the everyday functioning of a 
complex system provides a more useful basis for understanding a specific development within 
that system, such as a sentinel event.51,54,55 However, the ability to support things to go right in 
everyday practice requires an understanding of how things are actually done in practice, not 
just ‘in theory’, as well as an understanding of the underlying conditions. Simply reminding 
clinicians to adhere to the ‘paper version’ of local policies (i.e. single-loop learning) will not 
solve underlying problems such as impracticalities or conflicting expectations in these policies 
(i.e. double-loop learning). For case investigations, this approach would add a different type of 
questions than we normally use, to provide insight into the context of clinicians’ work, such as: 
Why did professionals believe they were doing the right thing considering the circumstances? 
Why did it seem acceptable and make sense at the time? Were there any trade-offs involved, 
for example, in attention allocation or between efficiency and thoroughness, and are these 
common?12,56

Lack of compliance could be viewed as a gap between work-as-imagined and work-as-done, 
and bridging this gap requires understanding both sides.57,58 Clinicians rarely intentionally 
violate policies and likely have various reasons for doing something in a certain way.6 Broader 
consideration of the rest of the system and the ‘messy reality’ of clinical practice, provides 
valuable insights into, for example, the underlying reasons for workarounds by clinicians.6,59 
Chapter 9 demonstrated how work-as-done may deviate from what could be expected based 
on guidelines or policies (work-as-imagined), and points at pragmatic reasons that may 
explain this. These findings may have been interpreted as ‘protocol deviations’ that produce 
adverse outcomes if identified in a sentinel event investigation, while they appear to be part of 
the everyday work that commonly produces desired outcomes.

Ultimately, plans for improvement need to help to make the right thing to do, the easy thing 
to do for those at the frontline.4 In practice, this may not yet be the case and there remains an 
ongoing reliance on clinicians’ flexibility and compensatory mechanisms. This was illustrated 
by a Danish study filming nurses at work during regular medication dispensation, revealing 
that nurses had to compensate for inconsistencies between the lay-out of the prescription 
software and the medication tray.60 Moreover, both the software and tray had little relation to 
the physical layout of the patient beds in the rooms, which nurses used as a ‘mental picture’ 
of reference while dispensing medications for these patients. This serves as a good example of 
how everyday practice with successful rather than adverse outcomes, can serve as a meaning-
ful study object to enhance safe performance. A large advantage of this proactive approach 
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to safety is that it does not require a harmful or negative event, and thus does not require 
interviews with potentially traumatized patients and providers (chapter 10).

Actions are not a priori acceptable or unacceptable
A focus on the wider system does not mean to imply that clinicians are not responsible for 
their actions, but honors the notion that their actions are affected by the context in which 
they occur.2 While the Just Culture philosophy is sometimes misused a means to determine 
the culpability of ‘unsafe acts’ (e.g., with a flow chart), this philosophy actually underlines 
that professionals’ actions cannot be viewed as a priori ‘acceptable’ or ‘unacceptable’, but that 
this greatly depends on the context (chapter 10).6,61,62 The systems approach should neither 
be misunderstood as attempts to reduce professionals’ autonomy through, for example, 
standardization, or to seek explanations for failure outside of individuals, simply blaming the 
system.2 In contrast, it strives to design the system in such a way that it supports individual 
autonomy and competence in creating desired outcomes.2 Because procedures, protocols and 
checklists do not guarantee success or safety in itself, professionals’ autonomy and resilience 
are key factors for success in practice.2,54

Resilient performance
To a great extent, hospitals rely on dedicated and adaptable clinicians to compensate for prob-
lems and to cope with uncertainty and complexity in everyday practice. This resilience allows 
achieving success despite conditions that could easily lead to failure (e.g. unusual demands, 
disruptions, goal conflicts, inaccurate or incomplete information), and allows quick recovery 
after failure.63 This is why we should refrain from seeing humans as merely a hazard in (e.g. of 
error) our systems but instead appreciate their essential role in enabling success under varying 
circumstances. In other words, “People are solutions, not problems.”64 The field of resilience 
engineering focuses on enhancing ‘resilient performance’, defined as the ability to sustain re-
quired operations under both expected and unexpected conditions by adjusting functioning prior 
to, during, or following events (changes, disturbances and opportunities).65Although often un-
noticed, safe and high-quality care regularly depends on resilience (e.g. responding to a high 
influx of patients).63 Lack of insight can easily lead to misjudging contributors to resilience as 
‘waste’ and eliminating them (e.g. slack resources that improve reliability and agility).63 There-
fore, it is a critical need for patient safety to find ways to identify and enhance resilience.63 
Resilience engineering proposes four abilities necessary for resilient performance65 (Figure 4):
-	 the ability to respond to (ir)regular changes, disturbances and opportunities;
-	 the ability to monitor components that could seriously affect system’s performance;
-	 the ability to learn from experience (representative events, not only catastrophes);
-	 the ability to anticipate potential disruptions, demands, constraints or conditions.
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The ability to learn from experience is central to this thesis, with an additional focus on 
monitoring in the studies on aggregated data (chapters 5-8). More specifically, chapters 5 and 
7 discuss how triangulation of available data can be used to assess the ability to respond, by 
examining how further problems, such as other AEs/incidents or a negative patient experi-
ence, were prevented in cases with initial AEs. Chapter 9 illustrates how FRAM can be used to 
examine the current state of the system, including essential functions, interdependencies and 
variability (ability to monitor). FRAM can also be used to study something that has happened 
(ability to learn),12 or to assess potential problems with implementation of a new protocol or 
process design (ability to anticipate).66

PRACTICAL IMPLICATIONS AND FUTURE PERSPECTIVES
Despite the increased attention and information on patient safety, research indicates that 
widespread improvements have not occurred.67–69 One potential implication from the above 
discussions is that this may be due to the mismatch between the interventions we use and 
the real nature of the system to which they are applied. The challenge is therefore about how 
to successfully shift the focus from person-based, technical solutions towards greater appre-
ciation for the system, its complex-adaptive nature, cultural factors, and the crucial role of 
humans to ensure success under varying circumstances.

Reflective discussions
Team meetings for learning and improvement (e.g. M&M) need to be more reflective and 
contemplative, striving to achieve double-loop rather than only single-loop learning. In this 
respect, focusing discussions on the underlying processes in everyday practice rather than 
specific cases may help to bring discussions to a higher level. Feedback to staff on progress 
and effects of formulated plans needs to improve greatly to encourage a longer process of 
investigation, implementation and follow-up (e.g. using rapid-cycle improvement strategies). 
Additional time for follow-up and feedback may mean that fewer cases can be investigated 

Figure 4. Potentials for resilient performance.

RESPONDING 
knowing  

what to do 

MONITORING 
knowing  

what to look for 

LEARNING 
knowing  

what has happened 

ANTICIPATING 
knowing 

what to expect 

(1)

(1)
(2)

(3)

Adapted from Hollnagel (2015).65

(1) Learning from previous responses may improve our ability to respond in future cases;
(2) Lessons learned may affect our monitoring strategies;
(3) Lessons learned may inform us about what to expect and anticipate.
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within the available time, but a more thorough approach will be more meaningful than 
superficially studying large volumes of data.70 Although multidisciplinary participation may 
negatively affect openness, it is important to plan (additional) meetings with “the whole 
system in the room” (a concept from ‘appreciative inquiry’71) to gather information and create 
engagement for change. Schools and training programs for physicians and nurses play an 
important role in harnessing an open, cooperative culture among professionals from diverse 
disciplines and specialties; yet, it is just as important that senior clinicians reinforce and model 
these behaviors.

Combining existing and novel resources and methods
Currently available data in hospitals (Table 1) should be linked to allow triangulation between 
information sources and more comprehensive analyses. Furthermore, these data can be 
integrated into current practices, for example, by discussing AEs at M&M in the context of 
patients’ experience and incidents. Linkage of admission data to the various sources of quality 
and safety data would allow identifying cases without adverse outcomes, perhaps despite chal-
lenging circumstances (e.g., high-risk patient profile or procedure), which can be targeted for 
further study to understand how safety was achieved (e.g., resilience). Future research should 
explore how to reduce the overall burden of data collection and administration, while still be-
ing informed about quality and safety of care in a way that we can report to others (e.g., board 
of directors, inspectorate). Traditional methods should be combined with complex systems 
approaches to safety. For example, the commonly used ‘lean’ method can be used to identify 
potential resources of waste, after which FRAM can be employed to study which resources are 
required to manage unexpected variability, referred to as ‘slack resources’.72 Another example 
is that statistical process control can be used in combination with FRAM models to measure 
relevant outputs of functions.73

Culture and team dynamics
For many aspects of clinical practice, we need more than technical solutions if we are to 
achieve safer care, as these cannot solve problems that are primarily social and cultural.18 
The described difficulties with multidisciplinary discussions touch upon a more deep-rooted 
problem in healthcare, namely the barriers that exist between medical disciplines and special-
ties, which is a promising avenue for further study in relation to (effects on) patient safety. 
Many studies in patient safety, however, focus on clinical rather than cultural interventions, 
resulting in a paucity of evidence on how to achieve, for example, better teamwork.22 There is 
thus a great need for more research on team dynamics, culture, and resilience in healthcare. 
A specific challenge for research on these phenomena is that they are not easily converted 
to numbers.63 More qualitative (e.g. interviews, direct observation,74 video ethnography) 
and mixed-methods designs are thus required, including funding for such ‘non-traditional’ 
studies in medicine. Although the science behind patient safety and improvement are not tra-
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ditionally part of medicine, they have become integral components of good medical practice 
and required competencies for clinicians. Moreover, it is important that those who examine 
and work to improve a process are familiar with it in practice.46 Yet, there remains a need for 
experts from other fields (e.g. safety science, human factors, organizational change),8 and we 
should call upon their expertise, as we commonly do with epidemiologists or statisticians.

Resilience and system complexity
Patient safety is on the verge of moving from a focus on human error and linear models, to one 
that embraces complexity, systems thinking and resilient performance. Complexity science 
and complex adaptive systems theory offer an alternative theoretical framework.53,75 In addi-
tion to studies that describe or model parts of systems (e.g., using FRAM), further studies with 
complex systems approaches are needed to examine how to implement improvements in these 
systems.76 More research is also warranted to identify resilient performance and how it could 
be enhanced, so that professionals can be equipped for adequate responses to challenging situ-
ations. An increased focus on compliance with protocols may inadvertently lead to risk aver-
sion and a constraint on initiative, thus creating an unpreparedness for situations that do not 
fit those anticipated by the protocols.46 Further study should address how an increased focus 
on safety and efficiency can be balanced with the flexibility and resilience required for success, 
including how to prevent that plans for increased reliability (e.g. double-checking procedures) 
create ‘organized distractions’, unnecessary interruptions and increased workload.

CONCLUSIONS
While healthcare has invested in the foundations to gather and learn from data on adverse 
outcomes, the research presented in this thesis pointed at various challenges that remain. 
M&M meetings to learn from individual cases exhibit a tendency to focus on individual be-
havior and technical performance, and thus may benefit from greater reflectivity that triggers 
learning with greater appreciation of underlying system-level issues. In addition, cultural fac-
tors, such as dynamics in teams and among disciplines, were found to affect learning at M&M, 
which underlines the need for more qualitative research on these domains. Currently available 
aggregated data remain encased in separate silos, but should be used in closer connection to 
each other to allow more comprehensive analyses. Proactive and complex systems approaches 
to safety are promising to further enhance understanding of how everyday practice usually 
goes right and to support this capacity so that patients’ safety can be ensured.
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