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Make it complicated: a qualitative study
utilizing a complexity framework to explain
improvement in health care
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Abstract

Background: Successful application of Quality Improvement (QI) methods is challenging, and awareness of the role
context plays has increased. Complexity science has been advocated as a way to inform change efforts. However,
empirical support is scarce, and it is still difficult to grasp the practical implications for QI interventions. The aim of
this study was to use a complexity-based leadership framework to explain how managers in a clinical department
addressed external requirements to cut costs without compromising patient outcomes and experience.

Methods: Explanatory case study design of a Danish OB/GYN department tasked to improve efficiency. Data came
from documents, 30 interviews, and 250 h of observations over 3 years. A Complexity Analysis Framework that
combined two complexity-based leadership frameworks was developed to analyze all changes implemented to
reduce cost, while maintaining clinical quality.

Results: Managers reframed the efficiency requirement as an opportunity for quality improvement. Multiple simple,
complicated, and complex situations were addressed with an adaptive approach to quality improvement. Changes
were made to clinical pathways for individual conditions (n = 37), multiple conditions (n = 7), and at the
organizational level (n = 9). At the organizational level, changes addressed referral practice, physical space in the
department, flow and capacity, discharge speed, and managerial support. Managers shared responsibility with staff;
together they took a “professional path” and systematically analyzed each clinical pathway through process
mapping, attentive to patterns that emerged, before deciding on the next steps, such as a engaging in a complex
process of probing – the iterative development and testing of new responses.

Conclusions: Quality improvement efforts could benefit from an understanding of the importance of learning and
sharing responsibility to deal with the co-existing degrees of contextual complexity in modern health care. By
“making things complicated” through a systematic analysis that engages staff in an open and reflective dialog,
clinical praxis and established organizational structures can be questioned and improved. The Complexity Analysis
Framework could then help managers to identify improvement opportunities, know when to implement technical
solutions, and when to keep abreast of emerging patterns and allow appropriate responses to complex challenges
to evolve.

Keywords: Quality improvement, Complexity science, Process mapping, Change management, Obstetrics and
gynecology
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Background
Quality improvement (QI), the systematic application of
methods and strategies to change provider behavior and
the organization, [1] has been proposed as a way to im-
prove quality and thereby reduce costs [2, 3]. These con-
current goals to improve population health, patient
experience, and reduce cost have recently been framed
as the Triple Aim [4].
Although QI includes a wide range of similar methodolo-

gies related to cycles of improvement, tools and techniques,
organizational leadership support and commitment, and
staff involvement, [5] organizations often struggle to
achieve the desired results [6–8]. Despite the promise of a
linear approach, in practice, change efforts are often experi-
enced as chaotic, full of unexpected events, discontinuous
activities, and shifting goals where the dominant discourse
does not match organizational realities [9–13]. The source
of this mismatch could be that QI is incorrectly applied,
[10] or that it does not fit with the context of application.
Context plays a large role in change efforts, [14–17]

where the same intervention in terms of content and
process can yield different results in different settings
[17–20]. In the Profound Knowledge of Improvement,
context largely relates to knowledge about systems. Since
the health care context is often described as complex,
[21] and QI efforts often as well, advances in our under-
standing of complexity could potentially help deepen
our understanding of how we can improve the success
of quality improvement efforts in health care.

Complexity science in health care
Complexity science offers a dynamic view of organizational
reality relevant to change management in health care [8, 20,
22]. Complexity science is not a single theory, but a study
of living systems that has matured in different scientific
fields [22]. With a complexity lens, organizational change
can be understood as a non-linear and unpredictable
process with elements of co-evolution, self-organizing, and
emergence balanced on the edge of chaos [23–25]. The last
two decades have seen an increase of publications about
complexity theory in health care, [26] e.g. to explain system,
innovation, and implementation failures or guide educa-
tional development [8, 25, 27–29]. However, the hoped for
paradigm shift has not materialized [30]. It is difficult to
grasp the practical implications of using complexity theory
to improve care quality without frameworks which translate
the underlying logic of complexity into actionable behav-
iors. And more empirical studies are needed to explore the
effect and possible benefit of complexity-informed improve-
ment efforts [31].
Studies in health care have shown that the effective-

ness of the same QI approach may vary dependent on
the complexity of the situation being addressed [32, 33].
Several authors have proposed that by identifying the

different levels of complexity in the challenges we are fa-
cing, we may become better at developing appropriate
responses [27, 29, 34]. It is also possible to discern a
shift in how complexity is conceptualized, from a focus
on the number of nodes/agents in a system to complex-
ity as a process of interactions and responses and their
subsequent transformative effect [35]. Thus, managers,
could through their interactions with staff, have an im-
portant role to play when an organization embarks on a
quality improvement effort in a complex environment.
One such leadership approach that acknowledges dif-

ferent levels of complexity, Adaptive Leadership, de-
scribes how to diagnose and act according to three types
of “situational complexity” [36]. Heifetz, who uses many
examples drawn from medicine, suggests that responses
to these situations can be categorized into technical
(simple problems), technical and adaptive (complicated
problems), or adaptive (complex challenges). Each level
has specific characteristics related to the problem defin-
ition, solutions, and the kind of work needed to develop
appropriate responses. Thus, simple and complicated
problems have clear problem definitions, can be solved
by managers alone or together with staff, and the solu-
tions will be clear or require learning. Complex (adap-
tive) challenges often require learning to define the
issue, and to develop a response. The more complex the
challenge, the more the locus of responsibility shifts to
the staff [36, 37].
Another leadership framework that acknowledges

similar levels of complexity is Cynefin [38]. It adds deci-
sion processes suitable for different contextual situa-
tions, including chaos, as well as diagnostic support for
managers to determine which level of complexity is
present. In health care, the Cynefin framework has been
used to explore health promotion efforts and to explore
“the black box” of quality improvement [39, 40].
These two leadership frameworks, grounded in com-

plexity science, both suggest that situations should be ad-
dressed in relation to their level of complexity, i.e. simple
problems may benefit from applying the organization’s
current know-how following usual decision processes,
while complex problems are often resistant and require
that individuals and the organization question their way of
working to allow improvements to emerge [36, 38].
In this study, we combined these complexity-based

leadership frameworks to explain how managers in a
clinical department addressed external requirements to
cut costs without compromising patient outcomes and
experience.

Methods
Study design
An explanatory case study design [41] with multiple data
sources to study a real world pursuit of the Triple Aim
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in the Obstetrics and Gynecology (OB/GYN) depart-
ment at Aarhus University Hospital (AUH) in Denmark.

Study setting
AUH has an annual budget of ≈€870 million, 990 beds,
and employs 10,000. Since 2009, AUH is transforming
into a “super hospital” tasked with providing both gen-
eral and highly specialized care [42]. The 10-year process
involves merger and relocation, stipulated by an 8% effi-
ciency requirement. In January 2013, GYN had elimi-
nated five beds through unit mergers and implemented
minimal invasive surgery. In May, the OB/GYN depart-
ment was asked to further reduce beds by 36%, and the
staff and the ≈€26.8 million budget by 10%. At the time,
the department had 102,024 outpatient visits (71,623
OB) and 8443 admissions (5874 OB) and 423 employees.
Department management consisted of an obstetrician, a
midwife, and a nurse. Based on analyses for internal
monitoring and improvement purposes of data from na-
tional quality registries and patient satisfaction surveys,
and which will be presented in a separate paper, the de-
partment was able to do so without evidence of compro-
mised quality or patient experience.

Data collection
Between October 2013 and January 2017, 198 documents
(working documents, process maps, presentations, meeting
notes, action-plans, hospital reports, newspaper articles, and
departmental newsletters), 30 semi-structured interviews,
hospital administrative systems data, and observations (>
250 h over 3 years) conducted in camps, workshops, and
meetings were collected by the first author.
For the interviews, 18 staff members were randomly

selected within purposively chosen personnel groups
(nurses, doctors, midwives, and medical secretaries). All
12 clinical managers in the department were inter-
viewed. The interview guide covered the three essential
ingredients of change (context, process, and content)
[17] and the hour-long open-ended interviews were
digitally recorded. The same interviews were used in a
previous study, where we explored how staff and man-
agers understood the change imperative inherent to the
Triple Aim and the mental models underlying their un-
derstanding [43]. The interview guide can be found in its
entirety as part of the first author’s PhD thesis [44].

Data analysis based on the combined Cynefin and
adaptive leadership frameworks
Interviews were transcribed verbatim by the first author
and read through to develop familiarity. To build the
case description, a qualitative content analysis [45] of
the interviews and observational field notes was con-
ducted to describe the change process.

Observational field notes and 86 documents that spe-
cifically included information about the implemented
changes, were organized chronologically and coded in
NVivo (Version 10). From the documents and field
notes, 1100 codes were extracted and categorized into
those related to changes in clinical pathways or the
organizational level and further subdivided into obstet-
rics and gynecology. Organizational changes were
grouped thematically. Thus, each clinical pathway or
organizational improvement project often consisted of
several changes. To move beyond an analysis of barriers
to change, we focused on implemented changes to
understand what actually works. The first author’s
knowledge of clinical praxis and previously employed at
the department prior to the changes was used to deter-
mine which changes were realized. Follow-up inter-
views with department managers were used to validate
this analysis. Coding and the subsequent analyses were
done in English to involve all the authors to strengthen
trustworthiness and mitigate the risk for bias [46],
particularly as the first author had previously been
employed at the department.
Data from observations, documents, and interviews

were triangulated to create abstracted descriptions for
each improvement project.
We combined the Adaptive Leadership and the

Cynefin frameworks by situational level of complexity.
This created a more comprehensive framework
(Table 1) that differentiates between simple, compli-
cated, complex, and chaotic situations and links them
to managerial actions. The levels of contextual com-
plexity relates to: 1. The problem definition (clear or
requires learning), 2. the response (clear or requires
learning), 3. the primary locus of responsibility for the
work (manager, manager and staff, and staff > man-
ager), 4. the kind of work (technical, technical and
adaptive, and adaptive), and 5. the decision-making
process, where categorize, analyze, probe, and act were
key verbs unique to each level of complexity. We field
tested the framework with approximately 50 managers
in health care executive training programs and found
that it resonated well with participants, who frequently
described that their solutions were often more tech-
nical than adaptive.
Based on the analysis framework, the type of situ-

ation, problem definition, response, and decision
process for each improvement project were catego-
rized by all authors together (Additional file 1). By
asking if the problem definition and response were
clear or required learning, we sought to corroborate
our diagnosis of the type of situation. Categorization
of the decision-making process involved identification
of the key verbs in the process summaries for each
quality improvement project.
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Results
Case description
The Danish health system redesign to create 16 super
hospitals generated external pressure to improve effi-
ciency. This triggered an extensive change process:

I do not think we had developed it [the change
strategy and process] if we had not gotten this task. It
may well be that we had developed some small things,
but this whole big “set-up” is initiated, it is driven by
the requirements we must meet. (Department
manager 1)

Department management quickly understood that the
efficiency requirement was beyond typical cost reduction
approaches. To handle their initial internal turmoil, they
took time to reflect and realized that they needed to
work in close collaboration with staff:

Completely perplexed, I spent a weekend in almost
total despair, because I could not figure out anything.
What would be wise? Which way should we go? I
went for a long walk on Sunday, and suddenly I
thought, “OK, this is what we need to do: we need to

work intensively with it [the efficiency requirement],
and with the patient pathways, and we have to take a
professional path!” It's the only thing that works; all
that managerial "You have to understand, we have
to..." is not something the employees have any use for.
(Department manager 2)

The 11 months preceding closure of the first beds in
February 2014 commenced with a four-month process
where department managers developed a “master plan”
with first-line managers. It was refined together with the
department staff committee and nurses responsible for
gynecological research and education. The purpose was
to outline the department’s core principles, strategies,
and vision in response to the efficiency requirements.
The vision was summarized in a figure that captured the
aspirations, principles, and foundational prerequisites of
the department (Fig. 1). The plan was presented to the
whole department. Further small-group discussions and
feedback from each section followed after which it was
accepted as the way forward.
Included in the plan was a description of the “profes-

sional path” – the idea that the change process should
be anchored in the inter-professional desire of staff to

Table 1 Complexity Analysis Framework for QI in Health Care

Situation Problem definition Response Primary locus of
responsibility for
the work

Kind of work Decision-making
process

Simple Clear
Ordered universe with
clear causality

Clear
Answers are self-evident,
undisputed, and can be
determined based on
facts and evidence

Manager Technical
Often a question
of solution
implementation

Sense
Categorize
Respond
Responses are developed
through the categorization
of existing facts

Complicated Clear
Ordered universe with
clear causality, though
not perceived by
everyone

Requires learning
May contain multiple
correct answers; involves
analysis, expert consultations,
and the creation of working
groups. Requires coordination
and collaboration, time
consuming, often with a
tradeoff between the “best”
answer and making a
decision, but complete
data becomes available …
eventually

Manager and staff Technical and adaptive
Often a question of
solution implementation
and evolution of new
responses through
experimentation and
discovery

Sense
Analyze
Respond
Responses are developed
based on analyzing several
options

Complex Requires learning
Unordered universe
without clear causality

Requires learning
No right answers exist –
decisions often based on
incomplete data

Staff > manager Adaptive
Often a question of
evolution of new
responses through
experimentation and
discovery

Probe
Sense
Respond
Responses are developed
by letting them emerge by
testing different ideas

Chaotic Requires action to create
stability in an unordered
universe

Requires action to stabilize
in order to gain perspective
and enable diagnosis – no
point to search for right
answers

Manager Technical Act
Sense
Respond
By first acting, order can be
established so that a response
can be developed
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improve patient experience and outcomes within the con-
straints of reduced physical floor space and staff: [43].

The purpose of setting up a number of working
groups that work with patient pathways and the
organization is to stay focused on the professional
task, which we must solve in our department with the
same high quality in the new hospital, but adapted to
the new [smaller] physical space and with reduced
staff availability (Master plan, September 2013).

Managers continually re-emphasized that the pur-
pose was to improve care, not just cut costs. Interdis-
ciplinary working groups were appointed and given a
clear mandate to review and generate ideas for more
efficient clinical pathways. Working group chairs were
introduced to lean methodology and process mapping
by an external consultant. In order for managers to
be able to focus on one section at a time, and to
optimize cross-sectional learning, department man-
agers arranged 24-h off-site kick-off camps for obstet-
rics and then gynecology. Inspired by the Amabile
et al. article, “Creativity under the gun,” managers in-
troduced the spartan camps as “being on a mission”,
shielded from external disturbance, where the task
was meaningful, challenging, and needed to be solved
together [47]. Working groups began by mapping all
inpatient pathways, starting with high-volume condi-
tions or those perceived to be resource heavy by the
department managers, who sensed that the pathway
could be improved. Department managers supported

each working group chair and together they facilitated
the process with questions based on four principles
described in the master plan:

1. Patients prefer to be at home
2. Coordination and collaboration within each

pathway and across organizational boundaries can
be improved

3. Hospital-based care should be reserved for those with
serious conditions or need highly specialized care

4. Functions should be combined across
organizational boundaries and competencies utilized
across teams.

Managers introduced pathway mapping as a process of
asking questions about what works well, is problematic,
and ideas to address both. They encouraged staff to con-
tinually ask, “Is this really needed? What do our patients
prefer? Is there evidence for this?”
Following the initial camps, obstetrics held five more

off-site camps, whereas gynecology held shorter on-site
meetings and workshops. Department managers contin-
ued to facilitate these without involving external consul-
tants. Collaboration and knowledge-sharing between
working groups was encouraged, especially in the camps,
and involvement of external stakeholders was expected.
An iterative, back-and-forth process between the working
groups, who generated ideas, and department managers,
who prioritized which ideas should be developed and ex-
plored, emerged. Design thinking and prototyping were
introduced and recommended for idea development and

Fig. 1 The aspirations, principles, and foundational prerequisites (in descending order) of the department
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testing [48]. Throughout, ideas were posted on bulletin
boards and presented by first-line managers at staff meet-
ings and the regular plenary meetings. A blog (obstetrics)
and videos were added to the internal webpage and news-
letters were distributed weekly.

Multiple changes implemented
Fifty-three improvement projects were identified (Add-
itional file 1). Changes were made to address situations
in clinical pathways for individual conditions (n = 37; 27
OB and 10 GYN), multiple conditions (n = 7; 1 OB and
6 GYN), and at the organizational level (n = 9; 4 OB, 4
GYN, and 1 both). The first and second of the four prin-
ciples were the impetus for most of the changes.
Organizational situations addressed were: referrals, phys-
ical space, flow and capacity, discharge speed, and man-
agerial support (Additional file 2).
Between February–October 2014, 11/40 (OB) and 10/30

(GYN) beds were closed stepwise, with a further two beds
in January 2017. The remaining two were relocated to the
emergency department when it opened in 2018. From July
2014, changes were continually made in clinical pathways.
Guidelines were developed to manage possible overcrowd-
ing and bed occupancy rates were monitored closely and
evaluated during morning conferences.

Case analysis
When managers realized the path forward was unpre-
dictable and uncertain, they reframed the efficiency re-
quirement as an adaptive challenge that they needed to
learn more about in order to develop an effective re-
sponse. The efficiency requirement to reduce beds, staff,
and budget could have been interpreted by department
managers as a simple problem with a clear solution in-
volving technical work to implement changes. In such a
scenario, responsibility would reside with department
management to make the decisions and then inform
staff in a way that would generate acceptance and buy-
in. Instead, department managers realized, after some re-
flection, that the task required a high level of collabor-
ation with staff. Therefore, they began by defining an
overarching strategy together with staff, by first reaching
agreement around the aspirations, principles, and the
foundational pre-requisites for the department. With
this base, they chose a “professional path”, which re-
quired staff to make use of their medical competences to
better define the problems and develop possible re-
sponses to improve clinical pathways, i.e. to strive for
the Triple Aim.

Complexity framework analysis
In Table 2, we present the analysis of the case with
illustrative examples, more details can be found in
Additional file 1.

Situation, problem definition, and response
The distribution between simple, complicated, and com-
plex situations was 34, 38, and 28% respectively, with no
chaotic situations identified (Table 2). Most problem defi-
nitions (70%) were clear, however, only a few responses
(11%) were clear from the start. Most of the 53 responses
implemented required learning (89%) to develop.

Primary locus of responsibility
Managers worked with staff on most situations by facili-
tating open dialog at the camps around the improve-
ment of pathways. Managers reviewed the ideas that had
been generated and selected which ones to pursue. They
then returned responsibility to the staff working groups
for the development and implementation of the selected
ideas (70%). When they shared responsibility with staff
as equal partners (24%) it was in those situations that re-
quired changes of organizational structures or physical
space. In three projects (6%), managers easily identified a
solution that they directed be implemented.

Kind of work
In only three improvement projects (6%) was the kind of
work technical. Most work involved a combination of tech-
nical and adaptive work (60%) where the problem might be
clear but the response was not readily so. Primarily adaptive
work (34%) occurred when learning was required to iden-
tify the challenge and develop an appropriate response.

Decision-making process
The decision-making process matched the process out-
lined in the framework in six improvement projects (12%),
i.e. categorization was only used as the point of departure
in two simple and analysis in four complicated situations.
Instead most decision processes began with an analysis
(92%), i.e. process mapping. The subsequent response
could then lead to a categorization or probing or a com-
bination thereof. One example was the development of
the group B streptococcal (GBS) test to prevent unneces-
sary administration of IV-antibiotics and the subsequent
unnecessary admission for observation. The decision
process began with analysis through process mapping.
Then the response was to conduct a validation study to
validate the GBS-test in the Danish population [49]. Dif-
ferent possible set-ups for analyzing the test were probed
in the labor ward and the laboratory, and the response
was to implement the best solution.

Analysis of the complexity level alignment
Reading Table 2 horizontally, it becomes clear that man-
agers’ decision processes did not match the levels of
situational complexity. Instead, they began with the
complicated process of analysis. Initially, they sensed that
there was a possibility for improvement. This guided
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their change strategy of extensive analysis in interdiscip-
linary camps, which made it possible to probe for new
responses. The systematic and collective process map-
ping of all clinical pathways made it possible to address
the differing degrees of complexity that coexisted in the
same organizational context. From a managerial per-
spective, the systematic analysis together with staff be-
came the start of a larger probing process about how to
most effectively pursue the Triple Aim. It also became
clear to staff and managers that certain ideas for im-
provement could have multiple effects outside the par-
ticular pathway or address several different challenges
across the organization. Thus, “turning every stone”
allowed complex patterns to emerge.

Discussion
The combination of two complexity-based leadership
frameworks helped us identify, in this real-world case
study, that the task of cutting costs without com-
promising patient outcomes and experience requires
that managers address multiple levels of complexity,
i.e. simple, complicated, and complex situations. What
worked for the managers we studied was to start with
a complicated analysis approach, which created an
opportunity to better understand and respond to the
situation. We identified three patterns related to how
managers approached and led the pursuit of the
Triple Aim – reframing, continual engagement, and
turning every stone.

Table 2 Categorization of changes implemented in individual clinical pathways and at the organizational level with illustrative
examples

Situation
(n = 53)

Problem definitiona Responsea Primary locus of
responsibility for
the work

Kind of work Decision-making
processa

Simple
18 (34%)

Clear
38 (72%)
Unnecessary visits by
pregnant patients with
suspected intrahepatic
cholestasis because
patients were seen more
acutely than evidence
suggests is warranted.

Clear
6 (11%)
To use recently
developed regional
guidelines to reduce
unnecessary
admissions due
to trauma in
pregnancy.

Manager
3 (6%)
Managers were
responsible for
introducing the
new guideline
on “trauma in
pregnancy” in the
electronic guideline
collection.

Technical
3 (6%)
To implement the
new guideline on
“Trauma in pregnancy”.

Sense
Categorize
Respond
2 (4%)

Complicated
20 (38%)

Requires learning
47 (89%)
Developing networked,
cross-sectional
collaborations
with interprofessional
teams able to design
individualized treatment
plans for newborns
who had lost weight.

Manager and staff
13 (24%)
Redesigning the
physical space
of the new obstetrics
clinic by merging four
units. Managers held
the responsibility for
changing the physical
space and organizational
structures and staff was
responsible for developing
and testing the new
workflows and new
patient pathways.

Technical and adaptive
32 (60%)
Reduce admissions
due to postpartum
hemorrhage. The
technical work involved
raising the limit for how
much bleeding could
be accepted without
having to admit the
patient for further
observation. This change
was based on the realization
that the previous limits were
based on insufficient evidence.
The adaptive work involve
changing the “better
safe than sorry” culture.

Sense
Analyze
Respond
4 (8%)

Complex
15 (28%)

Requires learning
15 (28%)
How to redesign the
physical space of the
new obstetrics clinic
that arose from the
merger of four units
to improve patient
flow and coordination
and collaboration
across organizational
and professional silos.

Staff > manager
37 (70%)
Responsibility for
development of the
group B streptococcal
(GBS) test to prevent
unnecessary
administration of
IV-antibiotics and the
subsequent unnecessary
admission for observation
was held by a senior
physician.

Adaptive
18 (34%)
Iterative approach to
redesign the physical
space and the flow of
patients and staff in
the obstetrical unit.

Probe
Sense
Respond
0 (0%)

aThe problem definition and responses could not be differentiated for simple and complicated, and complicated and complex situations, respectively. The
majority of the decision-making processes did not fit the theoretically pre-defined patterns as they involved more steps and are therefore not categorized in
the table
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Reframe efficiency demands as a mandate to improve
quality and care experience
Attempting to address complex problems can provoke
anxiety. Shifting the locus of responsibility to interpro-
fessional communities united to improve care could help
lessen this. However, it requires that managers invest in
developing facilitation skills that enable them to link the
intellectual capabilities of people and capitalize on the
interactive dynamics and collective learning of the group
such that responses will emerge [50, 51]. The managers
in this study did just that – they applied what could be
considered a “generative leadership” strategy that en-
abled staff and managers to learn as they progressed
[52]. This approach fits well with the complex situation
they were facing [36]. Previously, we found that the
“professional path” strategy, as outlined in the master
plan, resonated well with staff mental models of change
in health care [43]. In the context of the constraints
formed by the task to improve care quality and experi-
ence in the shadow of the demand to reduce costs. i.e.
the “Triple Aim” [4], the system was able to self-regulate
and allow appropriate responses to emerge [38]. In this
case, the “Triple Aim” acted as a generative image, [53]
guiding managers and staff through conversations about
improving clinical pathways, not cost cutting. In their
actions, the managers appear to have understood that,
“the key to success is working with, rather than trying to
simplify or control, complexity” [54].

Continually engage staff through reflective dialogue and
shared responsibility
Managers continually encouraged honest and open dia-
logue in their interactions with staff – key to effective
leadership in complex situations as they help generate a
diversity of ideas for further probing [38, 55, 56]. Open
dialogue can contribute to organizational development
[57] by creating a safe environment where ideas are
allowed to fail [58, 59]. Managers reinforced this by ac-
tively participating in the dialogue not only as facilita-
tors, but also as learners. They maintained perspective
by moving between active participation on the “dance
floor” and reflections on the process from “the balcony”
to develop next steps and actions plans [60].
In the interdisciplinary process mapping and iterative

decision-making processes, managers were able to fully im-
merse themselves in the discussions. They facilitated deeper
reflection through their questions [35, 61]. These questions
were built on shared principles, and helped staff realize and
reassess assumptions to develop new organizational narra-
tives [57, 62, 63]. Challenging these assumptions is vital to
improve health care [64–66]. Manager’s willingness to
question all steps of all pathways enabled staff and man-
agers to rethink established narratives, [57] such as “better
safe than sorry” thinking, which can lead to unnecessary

defensive medical practices. Staff and managers developed
shared mental models when managers created interfaces
for knowledge sharing and leveraging boundaries [67].
Thus, the facilitated process mapping became a learning
opportunity [68].

Turn every stone and make things complicated to reveal
complex challenges
Process mapping is a common QI technique, but in this
case, the blanket approach of extensive analysis made it
possible to realize when solutions were obvious or when
staff and managers needed to learn more to understand
problems and develop appropriate responses. While iter-
ation is another basic principle in QI, it is seldom done in
practice [10, 32]. When QI is used without iteration, there
is a risk for quick and short-term fixes – i.e. technical so-
lutions for adaptive challenges [36]. This could explain the
critique of QI as tools and techniques for simple prob-
lems, but not complex challenges [32, 33, 69]. This case
also calls into question a tendency among health care or-
ganizations to reduce quality improvement approaches to
superficial and top-down implementation of technical so-
lutions, i.e. tools and methods [69]. A complicated deci-
sion process, while it may sound daunting, could in fact
provide an opportunity to better define the situation and
generate awareness of when it is appropriate to take the
time to reframe, engage staff, shift the locus of responsibil-
ity, and together learn how to improve.
To navigate complexity in a “simpler” way, the Com-

plexity Analysis Framework could help professionals and
health care managers more ably adapt QI efforts to de-
velop appropriate responses suitable for modern health
systems. We found poor empirical support for the
decision-making processes in the analysis framework. The
implication of our findings for practitioners is that con-
textual complexity varies within the same setting and the
decision-making process should vary as well – but after
an initial analysis to help understand and “diagnose” the
degree of complexity. Then, the decision can be made
whether to implement technical solutions or learn how to
develop more appropriate responses and how much re-
sponsibility to shoulder. And the decision process will
most likely reflect a much more “messy” reality.

Limitations
Conducting research on one’s own organization has an
inherent risk of bias. We attempted to mitigate this
through triangulation, cross-referencing and validation
with department managers, journaling, and continual re-
flection among co-authors without connections to the
department. Gynecology had fewer working groups and
camps, which generated less data, which may explain
why fewer changes were identified in this section. While
we worked to include many different views in the
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interviews, we could have expanded the validation to
include other staff to contribute to an even more nu-
anced understanding of the implementation. The thick
description of contextual situations, decision processes,
and responses is provided to improve translation to
other contexts.
The complexity analysis framework was used to

analyze an ongoing improvement effort and its ability to
inform prospective strategy development has yet to be
tested. We recognize the challenges inherent to diagnos-
ing the level of contextual and situational complexity,
which is why the “analysis first” decision process may
prove beneficial to such a diagnostic process. The frame-
work and conclusions could be further tested by analyz-
ing failed QI efforts.

Conclusion
This case illustrates that it may be possible for improve-
ment projects to become more successful if the quality
improvement approach combines QI methods with an
understanding of the importance for learning and shared
responsibility to deal with co-existing degrees of con-
textual complexity in modern health care. External de-
mands to improve efficiency can be reframed as a
mandate to improve professional practice. By making it
complicated, managers can invite staff to engage in open
and reflective dialog and systematically question the way
work is done in order to address both technical prob-
lems and adaptive challenges. Managers would therefore
do well to err on the side of learning over implementa-
tion when pressed to choose. This would help managers
keep abreast of the emerging patterns as they develop,
encourage established narratives to be questioned, and
possible responses to evolve.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12913-019-4705-x.

Additional file 1. Analysis of the obstetrics and gynecology clinical
pathways and organizational changes.

Additional file 2. Table of organizational situations addressed.

Abbreviations
AUH: Aarhus University Hospital; GYN: Gynecology; OB: Obstetrics; OB/
GYN: Obstetrics and Gynecology; QI: Quality Improvement

Acknowledgements
The authors would like to thank Mats Brommels and John Øvretveit for
comments on a previous draft and to the study participants for sharing their
time and reflections.

Authors’ contributions
MS, PM, and CS designed the study. MS recruited participants and collected
the data. MS sifted and sorted the data, and together with PM and CS
conducted the analyses. MS drafted and then together with PM and CS
revised the manuscript. All authors read, contributed to, and approved the
final manuscript. CS was the PI.

Funding
MS was financially supported by Aarhus University Hospital, Institute of
Clinical Medicine at Aarhus University, and Central Region Denmark. PM was
financially supported by the Strategic Research Area Health Care Science,
Karolinska Institutet/Umeå University. The funders had no involvement in the
study design; in the collection, analysis and interpretation of the data; in the
writing of the report; and in the decision to submit the paper for
publication.

Availability of data and materials
The datasets generated in the analysis that support the findings of this study
are included in this published article and its supplementary information files,
entitled “Additional file 1” and “Additional file 2”. The interview and
observational datasets generated and/or analyzed during the current study
are not publicly available in the interest of maintaining confidentiality and
anonymity as per agreement with study participants during data collection.
Illustrative quotations have been provided to support the analysis. We are
willing to discuss the data upon reasonable request directed towards the
corresponding author.

Ethics approval and consent to participate
This study did not use patient sensitive data. Nor was it focused on
individuals but instead on an organization and its improvement efforts. For
this reason, when the project was reviewed by the regional ethical review
board of the Central Denmark Region, it was deemed that an ethical vetting
was “unnecessary”. This notwithstanding, we strove to ensure an ethically
sound approach and for that reason followed the same procedures we have
repeatedly used in those of our other studies vetted by the Stockholm Ethics
review board. Following interview praxis as was standard at the time in
Sweden and Denmark, the information provided was written out in the
interview guide to ensure that it was presented the same way each time. In
addition, all individuals interviewed received written information about the
project, data handling routines, contact details, and that they could
withdraw at any point. Verbal informed consent was sought as per the
standard established praxis at the time of the study in Denmark and
Sweden, where verbal agreements are viewed as legally binding. Consent
was obtained prior to commencement of the interviews. After recording
commenced, the same question of consent was posed again so that the
informed consent could be linked to the interview and be provided as
documentation should the need arise. Interview data was anonymized in the
analysis and transcripts were kept in a password-protected computer. All
quotations were vetted and included with the permission of the
interviewees.

Consent for publication
Not applicable to this study.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Learning, Informatics, Management and Ethics, Medical
Management Centre, Karolinska Institutet, Tomtebodavägen 18A, 171 77
Stockholm, Sweden. 2Department of Obstetrics and Gynecology, Aarhus
University Hospital, Aarhus, Denmark.

Received: 21 March 2019 Accepted: 31 October 2019

References
1. Øvretveit J. Does improving quality of care save money? A review of

evidence of which improvements to quality reduce costs to health service
providers. London; 2009. https://doi.org/10.1136/bmj.b3678.

2. Deming WE. Out of the crisis. Cambridge: Massachusetts Institute of
Tecnology, Center for andvanced Engineering Study; 1986.

3. Batalden PB, Stoltz PK. A framework for the continual improvement of
health care: building and applying professional and improvement
knowledge to test changes in daily work. Jt Comm J Qual Improv. 1993;19:
424–47.

4. Berwick DM, Nolan TW, Whittington J. The triple aim: care, health, and cost.
Health Aff. 2008;27:759–69.

Storkholm et al. BMC Health Services Research          (2019) 19:842 Page 9 of 11

https://doi.org/10.1186/s12913-019-4705-x
https://doi.org/10.1186/s12913-019-4705-x
https://doi.org/10.1136/bmj.b3678


5. Walshe K. Pseudoinnovation: the development and spread of healthcare
quality improvement methodologies. International J Qual Health Care. 2009;
21:153–9.

6. Ferlie EB, Shortell SM. Improving the quality of health Care in the United
Kingdom and the United States: a framework for change. Milbank Q. 2001;
79:281–315.

7. Shortell S, Bennett C, Byck G. Assessing the impact of continuous quality
improvement on clinical practice: what it will take to accelerate progress.
Milbank Q. 1998;76:593–624 510.

8. Institute of Medicine; Committee on Quality of Health Care in America.
Crossing the quality chasm: a new health system for the 21st century.
Washington, D.C.: National Academy Press; 2001.

9. Iles V, Sutherland K. Organisational change: a review for health care
managers, professionals and researchers. London; 2001. http://www.who.int/
management/makinginformeddecisions.pdf

10. Taylor MJ, McNicholas C, Nicolay C, Darzi A, Bell D, Reed JE. Systematic
review of the application of the plan-do-study-act method to improve
quality in healthcare. BMJ Qual Saf. 2014;23:290–8. https://doi.org/10.1136/
bmjqs-2013-001862.

11. Schouten LMT, Hulscher MEJL, Everdingen JJEV, Huijsman R, Grol RPTM.
Evidence for the impact of quality improvement collaboratives: systematic
review. BMJ. 2008;336:1491–4.

12. Nicolay CR, Purkayastha S, Greenhalgh A, Benn J, Chaturvedi S, Phillips N,
et al. Systematic review of the application of quality improvement
methodologies from the manufacturing industry to surgical healthcare. Br J
Surg. 2012;99:324–35.

13. Walshe K, Freeman T. Effectiveness of quality improvement: learning from
evaluations. Qual Saf Health Care. 2002;11:85–7.

14. Øvretveit J. Perspectives on context: how does context affect quality
improvement? London; 2011. https://www.health.org.uk/sites/default/files/
PerspectivesOnContextOvretveitHowDoesContextAffectQualityImprovement.pdf

15. Walshe K. Understanding what works--and why--in quality improvement:
the need for theory-driven evaluation. International J Qual Health Care.
2007;19:57–9 http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=
Retrieve&db=PubMed&dopt=Citation&list_uids=17337518.

16. Squires JE, Graham ID, Hutchinson AM, Michie S, Francis JJ, Sales A, et al.
Identifying the domains of context important to implementation science: a
study protocol. Implement Sci. 2015;10:135. https://doi.org/10.1186/s13012-
015-0325-y.

17. Pettigrew AM, Whipp R. Managing change for competitive success. Oxford:
Marston Book Services, Ltd.; 1993.

18. Greenhalgh T, Humphrey C, Hughes J, Macfarlane F, Butler C, Pawson R.
How do you modernize a health service? A realist evaluation ofWhole-scale
transformation in London. Milbank Q. 2009;87:391–416.

19. Pawson R, Tilley N. Realistic evaluation. London: Sage; 1997.
20. Best A, Greenhalgh T, Lewis S, Saul JE, Carroll S, Bitz J. Large-scale

transformation in health care: a realist view. Milbank Q. 2012;90:421–56.
21. Institute of Medicine; Committee on the Learning Health Care System in

America. Best Care at Lower Cost: the path to continuously learning health
Care in America. Washington, D.C.: The National Academies Press; 2012. doi:
https://doi.org/10.17226/13444.

22. Zimmerman B, Lindberg C, Plsek P. Edgeware: insights from complexity
science for health care leaders. 2nd ed. Plexus Institute: United States of
America; 2001.

23. Booth BJ, Zwar N, Harris MF. Healthcare improvement as planned system
change or complex responsive processes? A longitudinal case study in
general practice. BMC Fam Pract. 2013;14:51. https://doi.org/10.1186/1471-
2296-14-51.

24. Burns JP. Complexity science and leadership in healthcare. J Nurs Adm.
2001;31:474–82.

25. Plsek PE, Greenhalgh T. Complexity science: the challenge of complexity in
health care. BMJ. 2001;323:625–8.

26. Braithwaite J, Churruca K, Ellis LA, Long J, Clay-williams R, Damen N, et al.
Complexity science in healthcare - aspirations, approaches, Applicationsand
accomplishments: a white paper. Sydney: Australian Institute of Health
Innovation, Macquarie University; 2017.

27. Glouberman S, D P, Zimmerman B. Complicated and complex systems :
what would successful reform of Medicare look like ? by. Change. 2002.

28. Plsek PE, Wilson T. Complexity, leadership, and management in healthcare
organisations. BMJ. 2001;323:746–9 http://www.ncbi.nlm.nih.gov/entrez/
query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11576986.

29. Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, A’Court C, et al. Beyond
adoption: a new framework for theorizing and evaluating nonadoption,
abandonment, and challenges to the scale-up, spread, and sustainability of
health and care technologies. J Med Internet Res. 2017;19:e367.

30. Greenhalgh T, Papoutsi C. Studying complexity in health services research:
desperately seeking an overdue paradigm shift. BMC Med. 2018;16:95.
https://doi.org/10.1186/s12916-018-1089-4.

31. Brainard J, Hunter PR. Do complexity-informed health interventions work? A
scoping review. Implement Sci. 2016;11:127.

32. Mazzocato P, Stenfors-Hayes T, von Thiele SU, Hasson H, Nyström ME.
Kaizen practice in healthcare: a qualitative analysis of hospital employees’
suggestions for improvement. BMJ Open. 2016;6:e012256.

33. Mazzocato P, Thor J, Bäckman U, Brommels M, Carlsson J, Jonsson F, et al.
Complexity complicates lean: lessons from seven emergency services. J
Health Organ Manag. 2014;28:266–88. https://doi.org/10.1108/JHOM-03-
2013-0060.

34. Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, A’Court C, et al.
Analysing the role of complexity in explaining the fortunes of technology
programmes: empirical application of the NASSS framework. BMC Med.
2018;16:1–15.

35. Stacey R. Strategic management and Organisational dynamics: the challenge
of complexity to ways of thinking about organisations. 6th ed; 2011.

36. Heifetz RA. Leadership without easy answers. Cambridge: The Belknap Press
of Harvard University Press; 1994.

37. Heifetz R, Crashow A, Linsky M. The theory behind the practice; 2009.
38. Snowden D, Boone M. A leader’s framework for decision making. Harv Bus

Rev. 2007;85:68–76.
39. Van Beurden EK, Kia AM, Zask A, Dietrich U, Rose L. Making sense in a

complex landscape: how the cynefin framework from complex adaptive
systems theory can inform health promotion practice. Health Promot Int.
2013;28:73–83.

40. Ramaswamy R, Reed J, Livesley N, Boguslavsky V, Garcia-Elorrio E, Sax S,
et al. Unpacking the black box of improvement. International J Qual Health
Care. 2018;30(suppl_1):15–9.

41. Yin RK. Case study research: design and methods. Thousands Oak: Sage
Publications; 2009.

42. Christiansen T. Ten years of structural reforms in Danish healthcare. Health
Policy. 2012;106:114–9. https://doi.org/10.1016/j.healthpol.2012.03.019.

43. Storkholm MH, Mazzocato P, Savage M, Savage C. Money’s (not) on my
mind: a qualitative study of how staff and managers understand health
care’s triple aim. BMC Health Serv Res. 2017;17:98. https://doi.org/10.1186/
s12913-017-2052-3.

44. Storkholm MH. Innovation inside the box: how contextual constraints can
contribute to improvement in health care. Stockholm: Karolinska Institutet; 2018.
https://openarchive.ki.se/xmlui/handle/10616/46480. Accessed 10 Sep 2019

45. Graneheim UH, Lundman B. Qualitative content analysis in nursing research
: concepts , procedures and measures to achieve trustworthiness qualitative
content analysis in nursing research : concepts , procedures and measures
to achieve trustworthiness. Nurse Educ Today. 2004;24:105–12.

46. Barry CA, Britten N, Barber N, Bradley C, Stevenson F. Teamwork in
qualitative research. Heal (San Fr). 1999;9:26–44.

47. Amabile T, Hadley CN, Kramer SJ. Creativity under the gun. Harv Bus Rev.
2002;80:52–63.

48. Brown T. Design thinking. Harv Bus Rev. 2008;86(6):85–92.
49. Helmig RB, Gertsen JB. Diagnostic accuracy of polymerase chain reaction for

intrapartum detection of group B streptococcus colonization. Acta Obstet
Gynecol Scand. 2017;96:1070–4.

50. Marion R, Uhl-Bien M. Leadership in complex organizations. Leadersh Q.
2001;12:389–418.

51. Uhl-Bien M, Marion R, McKelvey B. Complexity leadership theory: shifting
leadership from the industrial age to the knowledge era. Leadersh Q. 2007;
18:298–318.

52. Jaworski J, Flowers BS. Synchronicity: the inner path of leadership. 1st ed.
San Francisco: Berrett-Koehler Publishers; 1996.

53. Marshak BRJ, Bushe GR. An introduction to advances in dialogic
organization development. OD Pract. 2013;45:1–4.

54. Holmes BJ, Best A, Davies H, Hunter D, Kelly MP, Marshall M, et al.
Mobilising knowledge in complex health systems: a call to action. Evid
Policy. 2017;13:539–60.

55. Scharmer CO. Theory U: leading from the emerging future. 1st ed.
Cambridge: Society for Organizational Learning; 2007.

Storkholm et al. BMC Health Services Research          (2019) 19:842 Page 10 of 11

http://www.who.int/management/makinginformeddecisions.pdf
http://www.who.int/management/makinginformeddecisions.pdf
https://doi.org/10.1136/bmjqs-2013-001862
https://doi.org/10.1136/bmjqs-2013-001862
https://www.health.org.uk/sites/default/files/PerspectivesOnContextOvretveitHowDoesContextAffectQualityImprovement.pdf
https://www.health.org.uk/sites/default/files/PerspectivesOnContextOvretveitHowDoesContextAffectQualityImprovement.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=17337518
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=17337518
https://doi.org/10.1186/s13012-015-0325-y
https://doi.org/10.1186/s13012-015-0325-y
https://doi.org/10.17226/13444
https://doi.org/10.1186/1471-2296-14-51
https://doi.org/10.1186/1471-2296-14-51
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11576986
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11576986
https://doi.org/10.1186/s12916-018-1089-4
https://doi.org/10.1108/JHOM-03-2013-0060
https://doi.org/10.1108/JHOM-03-2013-0060
https://doi.org/10.1016/j.healthpol.2012.03.019
https://doi.org/10.1186/s12913-017-2052-3
https://doi.org/10.1186/s12913-017-2052-3
https://openarchive.ki.se/xmlui/handle/10616/46480


56. Argyris C. On organizational learning. 2nd ed. Oxford: Blackwell Business; 1999.
57. Bushe GR, Marshak R. Dialogic organization development. 1st ed. Oakland:

Berrett-Koehler Publishers, Inc.; 2015.
58. Nawaz H, Edmondson A, Tzeng T, Saleh J, Bozic K, Saleh K. Teaming: an

approach to the growing complexities in health care. J Bone Jt Surg. 2014;
184:1–7.

59. Edmondson AC, Higgins M, Singer S, Weiner J. Understanding psychological
safety in health care and education organizations: a comparative
perspective. Res Hum Dev. 2016;13:65–83. https://doi.org/10.1080/15427609.
2016.1141280.

60. Heifetz R, Linsky M. A survival guide for leaders. Harv Bus Rev. 2002;80:65–74.
61. Stacey R. Tools and techniques of leadership and management: meeting

the challange of complexity. New York: Routledge; 2012.
62. Vogt EE, Brown J, Isaacs D. The art of powerful questions: catalyzing insight,

innovation, and action. Mill Valley: Whole Systems Associates; 2003. www.
theworldcafe.com

63. Heifetz R. Debate: leadership and authority. Public Money Manag. 2011;31:
305–8. https://doi.org/10.1080/09540962.2011.598333.

64. Bohmer RMJ, Edmondson AC. Organizational learning in health care. Health
Forum J. 2001;44:97–108.

65. Berwick DM. Crossing the boundary: changing mental models in the service
of improvement. International J Qual Health Care. 1998;10:435–41.

66. Swensen S, Pugh M, McMullan C, Kabcenell A. High-impact leadership :
improve care, improve the health of populations, and reduce costs; 2013.

67. Edmondson AC, Harvey J-F. Extreme teaming: lessons in complex, cross-
sector leadership. Bingley: Emerald Publishing Limited; 2017.

68. Johnson JK, Farnan JM, Barach P, Hesselink G, Wollersheim H, Pijnenborg L,
et al. Searching for the missing pieces between the hospital and primary
care: mapping the patient process during care transitions. BMJ Qual Saf.
2012;21(Suppl 1):i97–105. https://doi.org/10.1136/bmjqs-2012-001215.

69. Mazzocato P, Savage C, Brommels M, Thor J. Lean thinking in healthcare: a
realist review of the literature. Qual Saf Health Care. 2010;19:376–82. https://
doi.org/10.1136/qshc.2009.037986.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Storkholm et al. BMC Health Services Research          (2019) 19:842 Page 11 of 11

https://doi.org/10.1080/15427609.2016.1141280
https://doi.org/10.1080/15427609.2016.1141280
http://www.theworldcafe.com
http://www.theworldcafe.com
https://doi.org/10.1080/09540962.2011.598333
https://doi.org/10.1136/bmjqs-2012-001215
https://doi.org/10.1136/qshc.2009.037986
https://doi.org/10.1136/qshc.2009.037986

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Complexity science in health care

	Methods
	Study design
	Study setting
	Data collection
	Data analysis based on the combined Cynefin and adaptive leadership frameworks

	Results
	Case description
	Multiple changes implemented
	Case analysis
	Complexity framework analysis
	Situation, problem definition, and response
	Primary locus of responsibility
	Kind of work
	Decision-making process
	Analysis of the complexity level alignment

	Discussion
	Reframe efficiency demands as a mandate to improve quality and care experience
	Continually engage staff through reflective dialogue and shared responsibility
	Turn every stone and make things complicated to reveal complex challenges
	Limitations

	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

