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ABSTRACT

Healthcare systems are under pressure to control costs and improve performance. Efforts to
apply improvement trends such as “Lean” and other industrial engineering approaches have
led to degradation of the working environment for healthcare professionals. Research is
increasingly demonstrating how poor working environments contribute to declines in care
quality and has led to calls for a “quadruple aim” with a focus on the working environment
alongside quality, cost, and patient experience factors. This paper contributes to the debate by
using a “systems” perspective to propose seven strategies by which healthcare systems might
be improved without compromising the working environment. This article presents a rationale
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for these strategies based on current organisational psychology and human factors research
and how these strategies might be deployed in practice. The authors argue that better working
conditions leads to better care for patients and presents a viable approach for both practi-
tioners and researchers to pursue the “Better Work, Better Care” agenda.

1. Introduction

Healthcare systems (HCS) are under pressure to reduce
costs and improve care quality while facing increased
demands for service. In this context, HCS managers
have begun drawing on industrial engineering techni-
ques, such as “Lean” and “6-Sigma”, originally devel-
oped for manufacturing environments (Chassin, 2008;
Costa & Godinho Filho, 2016; Trusko et al., 2003).
Efforts to improve cost-efficiency in healthcare facilities
have contributed to cutbacks resulting in increased
mental and physical workloads for healthcare profes-
sionals (HCP) (Berry & St. Pierre, 2012; Westgaard &
Winkel, 2011). In this article, HCP can include any paid
health care provider, although we will frequently refer
to nurses who pose the largest single category of HCPs
in most healthcare systems (Nursing Task Force, 1999).
Reviews have demonstrated that implementing “Lean”
methodologies can result in poorer work environments
and increased occupational health problems to realise
short-term cost savings, thereby undermining the pro-
cess improvement initiatives (Koukoulaki, 2014;
Landsbergis et al., 1999; Holden, 2011; Westgaard &
Winkel, 2011). Meanwhile, there is considerable evi-
dence indicating that the quality of the work environ-
ment (WE; here defined broadly including here all
physical and psychosocial aspects experienced by
healthcare providers at work, per Neumann et al.
(2014)) affects the quality of patient care, patient safety,
and patient satisfaction (Aiken et al., 2008; Carayon &

Giirses, 2005; J. Needleman et al., 2006; Purdy et al,,
2010). The World Health Organisation has highlighted
the importance of healthcare worker wellbeing as
a prerequisite to the delivery of high-quality care in
their patient safety charter (WHO, 2020).

The issues of HCP wellbeing, HCS efficiency, and
quality of care delivery are intertwined. Burnout in
healthcare is widely reported, with over 50% of nurses
reporting emotional exhaustion and burnout (Melnyk
et al., 2020; Schuckhart, 2010). After working in pan-
demic conditions, burnout rates have exceeded 60%
among nurses, physicians, and other HCPs in Canada
(Maunder et al., 2021). Fatigue in employees has been
found to have performance effects similar to alcohol
intoxication (Dawson & Reid, 1997). Nurses working
longer hours are much more likely to make errors
(Australian Nursing Federation, 2009; Griffiths et al.,
2014; Rogers et al., 2004; Stimpfel & Aiken, 2013).
Eighty percent of nurses in the UK report working
extra hours (Nurses, 1.C.0, 2015). In Canada in 2017,
nurses worked over 20 million hours of overtime -
equivalent to 11,100 full-time HCPs (Canadian
Federation of Nurses, 2017). The trend of increasing
patient acuity also increases nurse workload (Daly &
Brennan, 2009; MacPhee et al., 2017). Combined with
inadequate staffing, this can increase injury rates and
decrease care efficiency (Kalisch & Williams, 2009;
Silas, 2015), also compromising the quality of care
(Brennan et al., 2013; McGillis Hall & Visekruna,
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2020; McGillis Hall et al., 2005; Rogers et al., 2004).
Healthcare has one of the highest injury rates of all
sectors (Bureau of Labor, 2011) and nurses absentee-
ism rates are almost double those of other HCS
employees (Gormanns et al.,, 2011). Musculoskeletal
disorders are a leading cause of nurses changing jobs
(Trinkoff et al., 2003) and international surveys have
shown that between 17% and 39% of nurses intend to
leave their jobs within the next year due to physical
and psychological demands. Critical nursing shortages
are being experienced globally with a predicted short-
age of 10.4 to 13 million nurses worldwide by 2030
(International Council of Nurses, 2020). While most
of the literature here focuses on nurses, other HCPs
are similarly affected by work overload and must be
considered in improvement processes, including doc-
tors (Wallace 2009; Chénevert et al., 2021; Elliott et al.,
2014; Linzer et al., 2009), personal support workers
(Braedley et al., 2018; Sayin et al., 2021), and other
healthcare professionals (Rosted et al., 2021). This
sample of the existing research demonstrates how the
interactions between efficiency, HCPs” work environ-
ments, and care quality are interlinked in complex
ways. It sets the stage for the application of systems
theory to help understand the problem and identify
a viable approach to addressing the issue of improving
HCSs in a more sustainable way. This article pursues
sustainable work systems (Docherty et al., 2002) using
a systems thinking approach to identify practical stra-
tegies for improvement.

Attempts have been made to integrate WE consid-
erations into the quality improvement process by
extending the triple aim (enhancing the care experi-
ence, improving health and reducing the costs of care)
to a quadruple aim approach (improving the worker
experience in providing care) (Bodenheimer & Sinsky,
2014; Committee, 2017). Several authors agree that
enhancing the provider experience is the means by
which other aims can be achieved (Bodenheimer &
Sinsky, 2014; Privitera, 2018; Sikka et al., 2015). While
there are legitimate concerns of overloading improve-
ment teams with goals, we see that a failure to attend
to WE in a deliberate way risks a further drift to unsafe
states (c.f. Rasmussen, 1997) as teams fail to consider
the negative impacts their changes on the HCP with
secondary negative effects on patients and costs. The
authors’ stance is that a high-quality work environ-
ment is the means to achieving quality care and can be
advanced through other approaches, such as applying
concepts of systems theory, rather than separating it
out as an additional aim. This extends previous argu-
ments that ergonomics and resulting employee well-
being can be seen as a strategic means, or method for
improvement, rather than as an immediate goal of the
organisation (Dul & Neumann, 2009). Regardless of
the label “goal” vs “means”, the practical advice is that

all improvement or design efforts must account for
WE aspects or risk compromising all goals for
the HCS.

For supporters of a “quadruple” aim, the way in which
the fourth aim is defined in the literature is inconsistent
varying from finding joy in work, meaningful work,
freeing up time to enable time for patient care, capacity
building, and employee satisfaction (Association, 2017;
Perlo et al., 2017; Research, 2021; Valaitis et al., 2020).
Each of these definitions fails to acknowledge
a comprehensive view of the work environment that
considers all of the factors of a work system shown to
impact work processes and work outcomes (Carayon
et al,, 2020; R. J. Holden et al., 2013). Using a systems
approach to improving the work environment for
healthcare professions, with an organisational approach
to employee wellbeing and performance (Hendrick &
Kleiner, 2001; Kleiner, 2006), can provide direction for
organisations who seek to operationalise the aim of
enhancing the provider experience in the delivery of care.

The aim of this paper is to present a set of seven
interrelated strategies that can support managers and
change agents in achieving sustainable improvements
in healthcare delivery that result in improved working
environments for the healthcare professionals
affected, improved care quality and patient experience,
while also attending to fiscal responsibilities. The arti-
cle is organised as follows:

e Section 2 presents a brief conceptual and theoretical
framework that helps the reader understand the
underlying systems theoretical rationale for the
approach and how the strategies might operate in
practice.

e Section 3 describes the seven strategies for sus-
tainable healthcare system improvement

e Section 4, set in Text Box 1, provides an example
of how the strategies might be deployed in
a context sensitive way.

e Section 5 Discusses the proposed strategies and
addresses issues for future research in this arena.

We begin by examining the healthcare delivery system
from a systems perspective.

2. Healthcare innovation needs a systems
based approach

In 2014, the United States President’s Council of
Advisors on Science and Technology called for
a “systems engineering” approach to health care systems
improvement efforts (PCAST, 2014). Despite this call,
improvement efforts in HCS, we argue, are largely
divided by goals: efforts to improve efficiency (Nicosia
et al,, 2018), efforts to improve quality (Goodman et al.,



2018) and efforts to improve HCPs” working environ-
ments (Paguio & Yu, 2020). The problem with this
approach is that any change to the system has the poten-
tial to affect performance in all three (or four) domains of
the system’s performance. A more integrated approach is
therefore called for if a “systems” solution is to be
achieved.

Figure 1 illustrates a critical feedback loop in HC
systems that is central to the systems framework pro-
posed here that illustrates how the design of the system
(Left side Figure 1 - with key HCS design elements
identified) will determine HCP workload in the system.
This workload will have effects on the HCP as well as on
the patient receiving the care. As workload begins to
affect care quality and HCP wellbeing (for better or for
worse), this will influence costs to the system (right side
Figure 1). This view is consistent with the systems engi-
neering model for patient safety (SEIPS) model of
Carayon et al. (2006) and its more recent updates
(Holden & Carayon, 2021; Holden et al., 2013), that is
one of the most comprehensive systems model for
understanding healthcare systems performance and
Human Factors. The current framework also draws on
more design-oriented models that aim to illuminate the
chain of cause and effect from design and management
decisions, effects on those working in the system, and the
effect their performance has on patient quality of care
(Neumann & Village, 2012; Rose et al., 2013). This places
the specific HCS design elements in focus as the leverage
points for change in the system, while further emphasis-
ing the extended effects that design impacts on HCP will
have on patient outcomes and system costs. Recognising
the design of HCS explicitly in this model (left side
Figure 1) also emphasises the presence of stakeholders
who carry responsibility for, and influence over, these
aspects in the creation and management of the healthcare
delivery system that, when combined, result in a given
workload and WE for HCP in operations (Figure 1).
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We note here (Figure 1, left side) that the care delivery
operations for example, a care unit in an acute hospital,
are the product of many design and management deci-
sions about the physical, technological, and organisa-
tional aspects of the care delivery system. Thus, the
“patient services” (left side Figure 1) that define the
nature of the care to be delivered according to patient
needs and current medical practice, define the core tasks
to be performed. Other design decisions, such as the
architecture of the built environment, technologies in
use, and operational considerations such as bed assign-
ments and material supply strategies (intralogistics) will
influence staff workloads required to deliver patient care.
These decisions define the operational conditions of the
given system (i.e., care unit) and also the working envir-
onment for HCPs. The WE will, in turn, affects HCPs in
positive and negative ways. These effects on HCPs will
then begin to affect the quality and quantity of care
delivery, creating feedback in the system - a hallmark
of systems thinking (Sterman, 2000). If, for example,
HCP competency increases with work, then both quality
and quantity of care will improve - a virtuous cycle. If
excess workload causes HCP fatigue at work to increase,
then the probability of error increases and the quality of
care decreases (Cho & Steege, 2021; Cho et al., 2022).
Errors in care delivery can have negative consequences
for patients and require extra care tasks to ameliorate,
which may further increase HCP fatigue levels — a vicious
cycle with cost implications for the system (Figure 1,
right side). These feedback cycles are illustrated in the
backwards linkages from HCP and patient outcomes
into the care delivery system’s operations in Figure 1.
When pushed far enough, as we have seen from the
inappropriate workloads on HCP caused by the
COVID Pandemic (RNAO, 2022; Tomblin Murphy
et al,, 2022), staff begin to leave the profession leading
to further staff shortages and loss of competencies, which
will deepen the challenge of delivering high-quality care.
Critical nursing staff shortages are now being
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Figure 1. Systems model illustrating mechanisms of feedback by which HCP outcomes re-enter and affect care delivery operations
and hence patient outcomes (adapted from Neumann & Dul, 2010; R. J. Holden et al., 2013). Arrows indicate lines of impact within
the system, and illustrate the feedback loops that HCP and patient outcomes can have, positively or negatively, on the daily

operations.
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experienced globally (McCarthy et al., 2020). Figure 1,
therefore, helps explain how changes in the design or
circumstances of the care unit, left side Figure 1, will
affect HCPs and, ultimately, the quality and quantity of
care provided in either positive or negative ways. This
then, in turn, will affect system level financial outcomes
(Right side of Figure 1).

One implication of Figure 1 is that efforts to improve
quality or efficiency of care that inadvertently worsen the
WE for HCPs will ultimately compromise their own
goals as negative effects of work overload, in terms of
fatigue, stress, or pain, begin to affect the system. This
effect — in which anticipated performance improvements
from an innovation are compromised by lack of atten-
tion to their human impacts — has been called the “inno-
vation pitfall” (Neumann et al., 2021; Neumann, et al,,
2018). Figure 1 and the innovation pitfall helps explain
how a wide variety of process improvement efforts have
been associated with declines in HCP health (Westgaard
& Winkel, 2011). It also explains why efforts to improve
the WE for HCPs lead to improved care quality and
better patient outcomes (Nurses, 2007). Figure 1, there-
fore, helps explain why WE needs to be considered in
improvement work. Regardless of whether it is labelled
a “goal” or a “means” - poor WE will compromise care
quality and increase system costs.

Extending the call for “systems thinking” in HCS
innovation, we draw on Sociotechnical Systems
Theory (Skyttner, 2001) that recognises the criticality
of interactions between the HC system and the people
within it (Carayon, 2006; Cherns, 1976; Clegg, 2000).
As the sociotechnical movement has shown, joint opti-
misation of system elements, particularly the human
interaction aspects, is required for sustainable long-
term improvement (Carayon et al., 2015; Eijnatten
et al., 1993). In particular, we use Actor Network
Theory (Kaghan & Bowker, 2001), an outgrowth of
sociotechnical systems, that recognises the complex
web of inter-relationships between different stake-
holders (patients, nurses, doctors, cleaners, manage-
ment, etc.) and technologies (e.g., IT systems and
medical devices) within the system. The “actor net-
work” helps describe the web of interactions between
actors and technologies during regular operations. This
is important in understanding the impacts that changes
in one part of the system can have on others in the
system — for better or for worse. For those engaged in
process improvement in their organisations, there is
only one operations system design (at the target unit
or hospital level) - with one actor network implicated —
to act on. There is not, for example, a separate care unit
design for quality aspects and another design for cost
aspects - the design of the unit affects all outcomes. All
design changes can impact all outcomes. Any change in
the system will also imply changes to the actor network
within the system as each stakeholder is affected -
therefore change efforts need to be sensitive to the

actor network for successful, sustainable change
(Broberg & Hermund, 2004; Kaghan & Bowker,
2001). Changes made to one part of the system may
provide short-term benefits for one actor in the net-
work, such as the patient, while also posing unexpected
consequences to other actors, in this example increased
nurse fatigue levels that may start to compromise the
aims of the original innovation. Studies of safety-critical
systems have shown that complex systems are prone to
“drifting” into unsafe states as the various actors in the
system try to make their own sub-system more efficient
over time — with eventually catastrophic results for the
system as a whole (Rasmussen, 1997, 2000).
Participatory approaches can be one strategy for enga-
ging the actor network in more robust improvement
efforts (Abdullah et al., 2016) in order to avoid these
innovation pitfalls. New computer modelling
approaches are also helping clarify the interacting
effects of specific design choices on HCP workload
and care quality (Farid et al., 2020; Ibrahim Shire
et al., 2018; Qureshi et al., 2019, 2020). These tools
can integrate the available technical, patient, and policy
information about the HCS design (left side Figure 1)
and provide potential decision support tools helping
designers and managers understand the effect of these
features on the WE and on care quality over longer
periods.

We now turn our attention to what a “systems”
approach to HCS improvement might look like. When
shifting to application, we note the importance of local
context and the need to be sensitive to the current state
of the system before proposing changes - a system
theoretical insight. We do not therefore propose
a specific “universal”, generalised recipe or method for
change. Instead, we propose strategies for a context
sensitive approach that can, and should, be adapted to
the local and current situation for any given HCS or
sub-system. There are a wide range of process improve-
ment approaches that can be deployed within this stra-
tegic position (Karwowski, 2001; Salvendy, 2001). The
approach recommended here is complementary to
summaries for managing macro-ergonomic change in
organisations (e.g., Holden et al., 2008). Here we
empbhasise first a set of seven core process improvement
strategies for managers. We then provide a brief exam-
ple (text Box 1) of a possible procedural approach by
which the continuous improvement approach can be
launched and managed as part of the “better work,
better care” framework.

3. Seven strategies for sustainable innovation
in healthcare systems

The approach being proposed here is to draw on the
industrial engineering toolkit and systems approaches
while addressing a common “blind spot” in engineering



approaches - a lack of attention to the human in the
system (Broberg, 1997; Grosse et al., 2017; Neumann
et al,, 2021). The aim is to create a more human-
centred HC innovation system that is sensitive to the
local context. This addresses the “how” question emer-
ging from calls for “systems engineering” approaches to
HC with more holistic views of the process (e.g.,
Carayon, 2006; PCAST, 2014).

Seven interrelated strategic elements are suggested
to help change managers choose and implement
improvement approaches that yield innovation pro-
cesses that result in sustainable health care system
improvements that are not compromised by degraded
work environments for staff:

Strategy #1: Set Integrated Goals combining objec-
tives of care quality, cost-efficiency, the patient experi-
ence, and a healthy WE into a single innovation process.
This is more efficient and yields more sustainable
improvement than parallel mono-goal processes. Why,
for example, deal with patient falls and HCP back injury
(from trying to catch patients) separately, when these
problems are linked? Similarly, changes to improve effi-
ciency, by deploying “Lean” for example, may be counter-
productive if they increase injury and absence rates in
staff as found in systematic review (Westgaard & Winkel,
2011). Since any changes made in the healthcare process
may potentially affect all three (or four) goals, proposed
improvement efforts should address all system goals.
Procedurally, integrated goals can also help build buy-in
from a broader range of interests in the organisation
through the mechanism of “Goal Hooking” (Poggi,
2005) which has shown in case research to help engage
a broader range of actors than single-objective organisa-
tional change efforts (Village et al., 2015). Understanding
the inter-relatedness of the “four aims” put forward
under the “quadruple aim” banner (Bodenheimer &
Sinsky, 2014), opens the door to simpler, more powerful
improvement efforts. If the WE is understood as
a precursor of, or even a necessary condition for (c.f.
Dul, 2015), high-quality care then it becomes much easier
to build supportive coalitions and coordinated improve-
ment projects with integrated goals. In this view, the
pursuit of HCP wellbeing may well be positioned as
a means to achieving the triple aim, as much as a fourth
(quadruple) aim in itself. Regardless of the theoretical or
rhetorical positioning of WE as an end goal or as an
intermediary constraint, we argue that every design and
improvement project should include attention to all goals
or risk compromised long-term results.

Separate projects for specific goals, such as cost-
efficiency, will ultimately compromise performance as
teams’ changes negatively impact other goals and will
lead to system drifting to unsafe states (Rasmussen,
1997). In particular, efficiency-oriented change efforts
that fail to attend to WE can lead to “brittle” systems

HEALTH SYSTEMS (&) 433

that lack resilience (Woods, 2019), contribute to work-
related ill health in HCP (Westgaard & Winkel, 2011)
and can lead to dysfunctional side-effects referred to as
the “innovation pitfall” in which expected perfor-
mance gains are compromised by the effects of
degraded working conditions (Neumann et al., 2021;
Neumann, 2017, 2018). Managing this approach
requires the use of indicators that allow verification
of the full set of goals needed to achieve system-level
improvements — our second core change strategy.

Strategy #2: Use Key Performance Indicators for
all improvement domains. As the management adage
goes: “You can’t manage what you don’t measure”.
Here, in particular, we note a weakness in healthcare
organisations to quantitatively manage staff workload
levels when compared to the extensive measures of
care quality and cost aspects (Neumann et al., 2018,
Arsenault Knudsen et al., 2018; OECD, 2017). While
cost aspects should be minimised, and quality aspects
maximised, WE must instead find an optimal balance
point of demands (Carayon, 2009) so as to avoid over-
loading or underloading healthcare staff (Jang et al.,
2007). Quantitative indicators can help in this effort
and should be meaningful, associated with clear,
attainable, and realistic targets to provide
a framework in which teams can design, evaluate,
and verify proposed improvements (Ogbeiwi, 2017).
Key performance indicators can include leading and
lagging indicators across the model (Figure 1; Greig
et al., 2023) according to the needs and data available
for a given project context should be chosen and
regularly revisited and updated, so that the indicators
are not being “gamed” within the process (Prather,
2005). For WE, in particular, there are many different
dimensions of demand that may be of relevance.
Possible indicators could include time demands to
complete a task, biomechanical loads in task perfor-
mance, or perceived mental workload and psychoso-
cial conditions -, all of which can cause problems for
both staff well-being and thus for the quality of care
delivered (Carayon, 2011; Karwowski, 2001, Qureshi
et al., 2021, 2020). In the absence of quantitative indi-
cators of the WE, these aspects may be downplayed or
ignored by system designers in the face of other quan-
titative performance specifications like cost (Greig
et al., 2023; Wulff et al., 1999, 2000). Work in other
sectors has shown that creating appropriate indicators
for use in an organisational design process, can be
difficult and may benefit from the support of specia-
lists who can create measurement and indicator
approaches that are appropriate for the particular pro-
cess in focus (Village, Greig, Salustri, et al., 2014;
Village, Greig, Zolfaghari, et al., 2014).

Strategy #3: Active Stakeholder Engagement includ-
ing managers, inter-professional healthcare personnel
and patient perspectives are critical. This strategy of
organisational change (Holden et al., 2008; Oxtoby
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et al., 2002; Holden et al., 2013) is central to the concept
of “Participatory Ergonomics” (Hignett et al., 2005) and
“High Performance Work Systems” from the Human
Resources discipline (Den Hartog et al., 2004; Harmon
et al,, 2003). Active engagement is seen as a critical ele-
ment for organisational improvement (Hasle & Jensen,
2006; Zink et al., 2008) and a central tenet of participa-
tory ergonomics (Noro and Imada, 1991). Any efforts at
HCS change will need to address the needs of all stake-
holders - including patients and HCP - but should also
consider middle managers who are essential to the sus-
tainability of change efforts (Abdullah et al., 2016).
Similarly, other stakeholders like cleaners may be impli-
cated in a given project (Xie et al, 2018), so change
managers need to consider who to engage and when in
their improvement programs. Including stakeholders
broadly in the change process is an important mechan-
ism for achieving successful and sustained process
improvement as it draws on their knowledge while also
building acceptance and understanding of the eventual
design change. There are a range of tools available to
support participation in the improvement process (e.g.,
Balbale et al., 2016; Hignett et al., 2005; Kuorinka, 1997).
Regardless of the participatory methods chosen, system-
atically engaging users of a system design, in this case
front-line staff and patients, should be an essential strat-
egy of each improvement effort to ensure that the inno-
vation does not compromise the experience of these key
stakeholders. Those engaged in the process must have
sufficient initiative to adapt the approach to the current
situation to ensure the process is resilient enough to be
adapted to the current needs (Woods, 2019). Engaging
those who do the work also helps distinguish where the
“work as done” may differ from the “work as imagined”
by designers and managers (Braithwaite et al., 2016;
Hollnagel & Clay-Williams, 2022) - a noted gap that
participatory approaches can help close by drawing on
local knowledge and communities of practice.

Strategy #4: Use A Human-Centred Design
Thinking Approach drawing on the human factors dis-
cipline’s participatory impulses and deep understanding
of human capability (Carayon, 2011; Haimes & Carayon,
1998). Human-centred design aims to make designs
more usable by focusing on the needs of the people
interacting with the design (Giacomin, 2014). This
involves thinking closely about the needs and goals of
stakeholders, the variety of conditions or scenarios under
which those needs must be met and then considering
how the possible combinations of design elements (i.e.,
see left side of Figure 1) interact to affect the experience
of those in the system (Razzouk & Shute, 2012; Roberts
et al., 2016). This applies to HCPs, patients, and families
who, per the previous strategy, should be engaged in the
design process. The Human Factors discipline provides
tools to assess mental and physical workloads, error
probabilities, and fatigue among other critical design
aspects — which also support Strategy #2 (Carayon,

2011; Charlton & O’brien, 2002; Karwowski, 2001;
Holden & Carayon, 2021; Stanton et al., 2004). These
tools can help ensure that new processes do not overload
the perceptual, cognitive, or physical capabilities of those
in the system delivering care. Evaluation of possible
system solutions can be conducted with a variety of
simulation testing approaches including, for example,
using simulation techniques that actively engage users
(Strategy #3), such as “table-top” simulations (Abdullah
et al,, 2016; Andersen & Broberg, 2015) and mock-up
simulation evaluations (Health Quality Council of
Alberta, 2016; Shultz et al., 2019). New approaches to
computer-based process simulation are also creating
opportunities to test the effects of system changes on
HCP workload and care quality in quantitative ways
(per Strategy #2 - Qureshi et al.,, 2019, 2020, 2021).
These approaches can provide useful information to
support the design of improvements that meet the
needs of both staff and patients. If the HCS innovation
is not human-centred, it is unlikely to be safe and effec-
tive in the long term, compromising system
sustainability.

Strategy #5: Foster “Organizational Learning”.
Organizational learning refers to an organisation’s ability
to take up and deploy new knowledge in order to
improve their systems (Hasle & Jensen, 2006;
Cummings, 2008; Ratnapalan & Uleryk, 2014; Senge,
1990; Tucker et al., 2007). HC organisations need to
establish a culture of continuous learning - not just
trying to do things faster, but also examining and refining
the health care delivery process itself to find better ways
to meet patient and family needs. Organizational learn-
ing perspectives that emphasise the ability to identify and
improve work processes as a team (per Strategy #3) can
help here (Easterby-Smith & Lyles, 2011; Mishra, 2018).
Managers fostering organisational learning will need to
consider a competency lens and develop a sense of
“ambidextrousness” in the healthcare systems in which
staff develop competencies to perform routine opera-
tional duties efficiently, on the one hand, and, on the
other hand, to learn to engage effectively in the partici-
patory development process in order to improve those
care routines and processes (Helbin & Van Looy, 2021;
Tushman & O'reilly, 1996). This implies a new set of
change-process related skills and capabilities for those
engaged in improvement work (Mishra, 2018; Purdy
et al,, 2017). Open access training resources have begun
to emerge that can support the need to develop staff
change competencies (Purdy et al, 2017).
Organisational learning can be supported by drawing in
the change competencies that may exist inside the orga-
nisation (internal expertise) and also by adapting (not
just adopting) best practices for business process
improvement approaches and system evaluation tools
from outside the organisation (Brocke et al, 2014;
Karwowski, 2001; Neumann & Village, 2012; Salvendy,
2001). Organisational learning can be achieved by



helping hospitals to routinely apply key measures, pro-
ven methods, and scientific knowledge from Industrial
Engineering and Human Factors toolkits combined with
proven organisational development approaches
(Neumann & Village, 2012; Neumann et al., 2012).
Here too, stakeholders need to have the authority and
initiative to adjust improvement procedures to their
actual situation so as to ensure resiliency of the change
approach (Woods, 2019) - a point we illustrate in the
example process below (Text box 1).

Strategy #6: A Developmental Stance aiming to sup-
plement (not supplant) current approaches in each hos-
pital can help reduce the “adoption costs” of the
innovation process and foster uptake by organisations
as discussed in the “technology acceptance model”
(Venkatesh & Davis, 2000). By evaluating and building
on current routines — rather than trying to toss them out
and install an unfamiliar and non-adapted change
recipe — it becomes possible to build on current knowl-
edge and efforts in a way that is meaningful to those
engaged in the process. This also relates to the use of
organisational learning perspectives (Strategy #4). An
emphasis on building healthcare organisational capacity,
rather than executing a researcher’s preconceived plan,
can reduce resistance, leverage current knowledge, and
also avoid the pitfalls associated with “n-step” programs
that pre-specify methods and techniques (Collins, 1998).
This lowers the cost of adoption of the approach -
a barrier to adoption of innovation as noted in the
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Technology Acceptance Model (Holden & Karsh,
2010). The result is a more sustainable process at lower
uptake cost than a forced external methodology.

This is a pragmatic approach that avoids trying to
adopt a “perfect” (or popular) improvement method
without accounting for the current knowledge and
change competency level of the organisational unit in
question. Change managers should be aware of the
absorptive capacity limits of the organisation that
may limit the rates of change (Neumann et al., 2009),
and work within these boundaries to foster long-term
change that is understood and supported by affected
HCP. While new change methodologies and frame-
works continue to emerge, managers are encouraged
not to “let the perfect be the enemy of the good”
(Buckle, 2010).

Strategy #7: Respect Local Priorities. This strategy
is closely related to the developmental stance and is
directed in particular to researchers and other external
agents who may not be fully familiar with the local
development needs. By letting the management steer-
ing group work on priorities of importance to them
rather than, from an outsiders position, insisting that
a specific problem or area of care be prioritised for
improvement. This is another strategy, particularly
important for external change agents like researchers
who might not be aware of ongoing long-term plan-
ning in the organisation, to reduce start-up resistance
and build manager support. Focusing on local
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Figure 2. lllustrates the “double-loop” of learning in which Innovation teams are formed and engage in improvement cycles, while
the leadership team monitors each cycle to examine outcomes and process effectiveness, to learn to better manage the
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436 W. P. NEUMANN AND N. PURDY

priorities forms another “goal-hooking” strategy
(Poggi, 2005) to align with the interests of other
players in the organisational development arena, it
has proven an important feature in our successful
recruitment discussions with potential sites and indus-
trial field research (Village, Greig, Salustri, et al., 2014;
Village et al.,, 2014b). In this strategy ideas such as
“best practices” should not be considered as absolutes
but instead judged for suitability to the local context
(Nat Natarajan, 2006). This has been articulated meta-
phorically by the adage “Horses for Courses” — based
on the understanding that different change tactics, like
different horses, succeed better depending on the con-
text and situation at hand (Ghoshal & Nohria, 1993;
Thomas & Fitter, 1997).

The Seven Strategy Set: The seven strategies
presented here are neither exhaustive nor mutually
exclusive. Instead, they are overlapping and
mutually supportive approaches that the organisa-
tional change literature (Argyris, 1993; Badham,
2006; Collins, 1998; Holden et al., 2008; Oxtoby
et al., 2002; Pettigrew et al., 2001) and our field
experience suggests are helpful in initiating and
sustaining organisational development processes.
Managers and change agents in healthcare can
deploy these strategies in a flexible way in order
to be sensitive to their current context and avoid
the “innovation pitfalls” that emerge with more
single-goal programmatic approaches, such as has
been observed with implementations of new tech-
nologies (Neumann et al.,, 2021; Neumann, Steege,
et al, 2018) and “Lean” approaches (Westgaard &
Winkel, 2011). Thus, the strategies noted here form
a kind of strategic set that can be deployed in
combination to achieve sustainable improvements
while avoiding the “innovation pitfall” of presumed
improvements that are compromised by degraded
working environments or other unanticipated side-
effects — which lies at the heart of the”Better Work
better Care” framework.

4. Example of how strategies can be deployed

The strategies proposed here can be deployed in dif-
ferent ways according to the needs and context of the
organisation. We encourage change agents to be crea-
tive and responsive in their situations to develop an
approach that suits their needs. As an example, we
place, in Text Box 1, a sketch of how an organisation
might organise their improvement efforts in ways that
capitalise on the proposed strategic elements for sus-
tainable process improvement. There are other ways
this “better work, better care” strategic framework
might be successfully deployed, with the current illus-
tration being but one example.

Text Box 1 - Example of a “Context Sensitive”
approach for healthcare innovation using the pro-
posed innovation strategies.

In this example, the aim is to foster a continuous improvement
approach to the HCS's current approach to process improvement,
as illustrated in Figure 2.

Stage 1: Establish a cross-functional leadership Steering Group or
connect to an existing leadership group with responsibility for all
goals including WE (Strategy #1). This group will be responsible for
coordination between departments and resource allocation issues —
which have been shown to be a critical success factor in
improvement processes. They are also responsible for ensuring
appropriate quantitative key performance indicators are
established and used (Strategy #2) and that relevant stakeholders
are engaged in the improvement process (strategy #3).

Stage 2: Conduct an organizational scan and establish an improvement
process blueprint that defines the desired improvement approach to be
used. This step is needed to understand the organizational context
(Strategy #4 & 7), the stakeholders that need to be engaged (Strategy
#3), and the state of the current process improvement approach
(Strategy #7). Engineering tools like process mapping can help
understand the organisation and actors of the sub-system in question.
This blueprint, that describes the proposed change approach, will need
periodic updating as the process develops in order to capture lessons
learned of what works (or not) in this organisation’s context (Strategy
#5 & #6).

Stage 3: Form & Launch the Innovation Teams. A cross functional
team, that engages HCP patients and managers is formed to
tackle process targeted for improvement (Strategy #3 and #4). In
this example, the process to be improved will be set by the
steering group. The team may use a variety of approaches and
tools (Carayon, 2011; Michalsksi & King, 2003; Neumann, 2007;
Salvendy, 2001; Stanton et al., 2004) according to the local
context and needs (Strategies #1, #2, and #7). Figure 2 illustrates
two teams using different improvement processes: The Plan Do
Check Act cycle of Shewart (Deming, 2000) and the Define,
Measure, Analyze, Implement, Check (DMAIC) approach of
6-Sigma (Chassin, 2008; Harry & Schroeder, 2005; Michalsksi &
King, 2003). These can be chosen according to team preference
and stakeholder needs (Strategies #3 & #7) and the particular
development stage of the team’s organisational learning journey
(Strategy #5 & #6). The strategic framework applies regardless of
the choice of improvement process method. Crucial here is that
teams focus on integrated & measured goals, securing good
working environments so care can be delivered with the
integrated goals of quality, efficiency, and good patient
experience (Strategies #1, #2 and #4). Management support here
is critical to ensure that innovations are sustainable from the
perspective of staff workloads and WE.

Stage 4: Review, revise, adapt and expand the process. As the
steering group reviews and refines the improvement blueprint, new
teams focused on new priorities can be established. This poses
the second loop of the “double-loop” learning element that is
central to the organizational learning paradigm (Senge, 1990;
Strategies #5 & #6). Taking time to improve processes needs to
be seen as part of everyone’s job (strategies #3 & #5).

This flexible set of stages — each of which must be adapted to the
specific context of the organization - provides an illustration of
an adaptable framework in which engineering and human factors
methods can be integrated into hospital improvement routines
to jointly optimize the system towards the integrated goals of
performance, care quality, and HCP wellbeing (Strategy #1).

Internal & External Support pose an important issue in this framework
(Figure 2). Developing innovation capacity in the HCS implies new
roles and tasks for HCS personnel and for patients and families
(strategies #3, #4, and #5). Training will be required (strategy #5).
New online platforms, aimed at providing on-demand training in
process improvement for nurses pose examples as to how this
might be done economically (Neumann & Purdy, 2019; Purdy et al.,
2017). While temporary support could come externally from
researchers or consultants in early stages of studying this type of
development, long term solutions will need either internal or
reliable external personnel whose primary duty is to help foster and
manage improvement efforts. The support needed during initiation
of a process in an organization may be considerably more than that
required as the improvement process becomes more routinized
(strategies #5 and #6).




5. Discussion

The proposed strategies for healthcare system design
and improvement in the “Better Work, Better Care”
framework, summarised in text box 2, explicitly try to
overcome the problems associated with uncritical
adoptions of engineering improvement methods that
can have negative effects on HCP’s WE (Westgaard &
Winkel, 2011) that can compromise care quality and
cost-efficiency objectives. This approach to using bet-
ter working conditions to achieve better care in HCS
now requires implementation testing in real organisa-
tions. The set of strategies proposed here is consistent
with the SEIPS model - the most widely promulgated
human centred model in HCS research (Carayon et al.,
2020). It is also consistent with the latest advice on
organisational implementations from the organisa-
tional psychology field (von Thiele Schwarz et al.,
2020). It is also aligned with current research in the
area of Industry 4.0 and 5.0 trends where there is
growing understanding that WE in operations will
define performance - and that a failure to include
WE considerations will lead to “phantom profits” in
which expected gains are eroded by ill health and
errors induced by poor WE (Neumann et al., 2022;
Sgarbossa et al., 2020). We draw on these disciplines to
propose both an action path forward and a research
agenda by which HCs improvement efforts can
achieve improvements in healthcare delivery processes
that are sustainable from staff and financial perspec-
tives, while providing the highest possible care quality
for patients. While there is considerable writing on
“change methods” and “tools” in the literature, the
“Better Work Better Care” framework aims to expose
the higher level - strategic - considerations that can
help healthcare organisations improve their processes
in ways that are not compromised by degraded WE for
healthcare staff.

Text Box 2: Summary of strategies for the Better
Work Better Care framework.

Summary of Strategies

#1 Integrated Goals - including HCP working environments

#2 Use Key Performance Indicators - quantitative measures for all goals
including WE

#3 Active Stakeholder Engagement - include management, staff, and
patient groups

#4 Human Centered Design Thinking - ensure stakeholder needs are
addressed

#5 Organisational Learning - everyone learns together

#6 A Developmental Stance - recognise initial conditions and start from
there

#7 Respect Local Priorities - a natural part of engaging stakeholders and
building trust

5.1. Research challenges

The strategic framework proposed here implies
a range of research issues. Framed broadly one might
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ask: How can healthcare system designers and man-
agers establish robust, systems level approaches to
achieving high performing and cost-effective care sys-
tems that provide excellent care for patients and
superior working environments for HCP? The deploy-
ment of the strategies and the specific approaches
developed under these also warrant examination.
This might usefully be pursued using, for example,
realist evaluation stances (Pawson & Tilley, 1997;
Salter & Kothari, 2014) that aim to understand what
approaches work best under which specific contexts.
Case studies using action research modes have been
suggested as particularly helpful in studying organisa-
tional learning and approaches (Neumann & Village,
2012; Coghlan & Brydon-Miller, 2014) - although
barriers to their use are noted below. These studies
can examine the factors influencing the use of such
system-based improvement approaches, advance the-
oretical understandings of how change processes can
be fostered and managed in healthcare settings and
can contribute to the development of context-specific
methods and tools aimed at supporting the current
and future case sites in deploying the integrated stra-
tegies proposed here. The adaptation of methods to
the healthcare system, and particularly the challenges
of quantifying workload aspects (Arsenault Knudsen
et al., 2018; Neumann, Steege, et al., 2018), provide
opportunities for useful research and development
work. With a sufficient number of cases, cross-case
comparisons and meta-analyses become possible -
although the manager seeking to act on such knowl-
edge should always consider the unique contexts of the
people and systems in their particular actor network as
the strategies presented here recommend.

The initial research question here is “How” can
such a context sensitive improvement process best be
initiated and supported? While “action research” type
methodologies are a suitable way to study this problem
from a close, embedded, position (Gustavsen, 2008;
Reason & Bradbury, 2001; Sneyd & Rowley, 2004),
these approaches require a shift from the paradigm
of hypothesis testing, to one of learning from the
experience of the process (Gustavsen, 2003a;
Neumann et al., 2012). This approach to research
can be resisted by researchers and reviewers trained
in more traditional experimental evaluation meth-
odologies (Greenwood, 2002; Neumann et al., 2012).
While stronger, researcher-led evaluation techniques
might be applied here, there is a risk that these meth-
ods leave the organisation in a dependency relation-
ship and compromise the goal of having an
independently functioning innovation process per
the organisational learning strategy #5 (Toulmin &
Gustavsen, 1996). Action Research represents a shift
in research focus away from the summative “Does
intervention X work?” to the formative question of
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how to drive improvement processes that integrate
goals of quality, efficiency, the patient experience,
and HCP wellbeing (Neumann et al., 2012).

Researchers working in this area, particularly
those engaged in action research will face barriers
that inhibit progress in this healthcare systems
improvement agenda. These are discussed briefly
next.

“That’s not science” — A barrier to developing the
proposed approach lies with the research and health-
science community who are well versed in experimental
research approaches rooted in pharmacological studies
like randomised controlled study designs. This commu-
nity can be resistant to organisational science and macro-
ergonomics approaches that are rooted in observational
and developmental methods (Kleiner, 2006; Holden
et al, 2015). This argument parallels the long-running
and fruitless debate between the relative merits of quan-
titative vs. qualitative empirical evidence (C. Needleman
& Needleman, 1996). While “evidence based” practice is
useful for some patient care decisions, it can become
a barrier to organisational innovation where highly adap-
tive and context-sensitive approaches are needed: what
does “evidence” look like when every situation is unique?
We argue that the evaluation of what works in their
workplaces needs to be owned by the stakeholders them-
selves. Since the rate of organisational change such as the
one described can be expected to take three or more years
(Neumann et al., 2009; Village, Greig, Salustri, et al.,
2014), studies of this approach must be sensitive to
such long timelines. Under these circumstances, with
complex and variable change approaches over a long
period of time, longitudinal observational approaches
such as action research methodologies become increas-
ingly important. Such methods are better suited to
answering the complex “How” questions of formative
evaluation in complex systems compared to purely
experimental study designs (Patton, 2011). Action
research approaches can also usefully be used in theory
generating to support future research and knowledge
mobilisation efforts (e.g., Village et al., 2015). This is
not to say that, inside the development process, specific
experiments cannot be useful ways to answer very spe-
cific questions such as to determine the modes and
probability of error when using a particular piece of
equipment (Neumann et al., 2012). These questions
that emerge “inside” the development process can, and
indeed often should, be examined with quantitative
experimental trials. The process of conducting such stu-
dies in the organisation could, itself, then be studied
within the action research project.

Gaining buy-in for the development stance: It is
ironic that the strength of this approach; the adaptive
and context-sensitive nature of the improvement strategy
creates a weakness in terms of the ability to pursue this
agenda since the program can only be described in gen-
eral terms. This leaves managers and funding proposal

reviewers wondering “just what is going to be done?”. In
contrast, it seems easier to sell very specific mono-goal
improvement programs with explicit procedural ele-
ments, such as “Lean Production”, which are less likely
to succeed in the long run since they do not respect local
needs (Gustavsen et al., 1996, 2007) and they are prone to
degrading HCP’s WE (Westgaard & Winkel, 2011). It is
hoped that this articulation of the proposed framework
will help build credibility for the context sensitive, sys-
tems-based approach we argue is needed for multidi-
mensional and sustainable healthcare system
improvement.

5.2. Implementation challenges for managers

“Boundary” problems are not just a challenge in
research as conflicts arise between disciplinary views
(as noted above), they are also an issue that must be
managed with the organisation seeking improve-
ments. The structural divisions within an organisa-
tion, such as the traditional separation into
functional roles of human resources, care quality,
and finance can be a problem as each function has
separate aims. This can result in organisational “fief-
doms” that lead to mono-goal improvement activities
(violating strategy #1) even though these domains
interact and are driven by a singular design of opera-
tions in the healthcare organisation (Holden et al.,
2011). This has resulted in situations where hospitals
have multiple initiatives targeting the same issue. In
one case, a hospital had simultaneous teams looking at
patient falls from both a care quality perspective and,
due to nurse injuries from trying to catch patients,
from an occupational health and safety perspective.
This exemplifies the lack of the kind of systems think-
ing that is currently being called for in the healthcare
system (Carayon, 2011; PCAST, 2014; Holden et al,,
2013) and can contribute to organisation fiefdoms
where efforts to improve within each area interact to
slowly drive the entire system towards unsafe states
(Rasmussen, 1997, 2000). In our experience, creating
cooperation across fiefdoms can be difficult in practice
as actors attempt to preserve their own personal power
and value their disciplinary frameworks above those of
other stakeholders. This problem is not unique to
healthcare organisations where organisational bound-
aries form barriers to cooperation that hinder organi-
sational learning (Senge, 1990). Human factors have
been suggested as a possible bridge to span this gap by
contributing to multiple goals (Neumann & Dul,
2010) and case study research has shown this to be
feasible in manufacturing settings (Village et al., 2015;
Village, Greig, Salustri, et al., 2014). If an integrated
improvement approach is to be established, then
change agents will need to engage in organisational
work (Theberge & Neumann, 2010), using the strate-
gies outlined here, to gain buy and support from the



individuals currently responsible for their individual
goals of cost-control, care quality, the patient experi-
ence and employee’s working environments. Here
again, organisational learning stances (Strategy #5)
and change competency training (e.g., Purdy et al.,
2017) can help develop common frames of reference
needed for meaningful development. The use of key
indicators that span WE, quality and cost dimensions
inside every project, can help teams find appropriate
balances when these aspects come into conflict within
a project (per Strategy #2). This avoids the time and
cost of having to correct problems that emerge from
single goal initiatives that have negative secondary
effects on other organisational goals.

5.3. Framework limitations

The strategic framework described here is, by neces-
sity, limited. In the presentation of the current sys-
tems-based framework, a number of issues have not
been discussed in detail. There is, for example, no
discussion of how the knowledge gained in the change
efforts in individual healthcare organisations should
be gathered and applied within the design of new HC
facilities. Although work is being done on helping
ensure human factors knowledge and methods enter
the design process (Broberg, 1997, 2010; Hall-
Andersen & Broberg, 2014; Shultz et al., 2019), this
work has not addressed the flow of knowledge from
process improvement work into “greenfield” design
processes in healthcare contexts. Similarly, there is
good potential for the knowledge from change pro-
cesses to be usefully shared across sites to create “inno-
vation clusters” (Davis & Schaefer, 2003; Meng, 2005)
in which different organisations learn from each other
to leverage insights gained in each project. The current
articulation has focused primarily on strategies at the
organisational level with less attention paid to system
dynamics beyond these institutional boundaries in
order to establish an innovation system within
a regional or international healthcare system. Such
larger frames and perspectives would ultimately be
helpful in supporting the application of human factors
to reach a “critical mass” towards routine application
in healthcare system design and improvement pro-
cesses in which better working conditions for HCP
allow for better care quality for patients.

6. Conclusions

Attention to the needs of HCP is an under-recognised
element in the effort to improve cost-efficiency, care
quality, and the patient experience — even though these
elements are intertwined in healthcare systems. This
paper provides a framework and macroergonomic
approach for organising process improvement that
addresses calls for a “systems” based approach to
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healthcare systems improvement. The core of this
model is a realisation that the goals of cost control,
high care quality, the patient experience, and good
working environments are intertwined in the complex
healthcare system. The underlying rationale of the
“Better Work, Better Care” framework is that good
working environments for HCPs are essential to con-
trol costs and ensure high quality of care for patients.
Seven strategies are identified that can provide prin-
cipled guidance in a systems-based approach to devel-
oping process improvement capacity: 1) integration of
goals to include work environment aspects, 2) use of
quantitative key performance indicators across goals, 3)
active engagement of stakeholders in improvement
processes, 4) using human centred design thinking
approaches that are sensitive to stakeholder needs, 5)
taking an organisational learning stance, 6) using
a developmental approach sensitive to initial condi-
tions, and 7) respecting local priorities within the sys-
tem. This set of strategies work in concert to support
the creation of sustainable healthcare system improve-
ment approaches. An example of a context sensitive,
adaptable approach to developing improvement capa-
city in healthcare systems is then presented. This stra-
tegic approach has the potential to overcome the risks
of the “innovation pitfall” observed when goals are
pursued separately or when systems orientations are
ignored in healthcare system intervention efforts.
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