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Using Programme Theory to evaluate Lean interventions in healthcare

Claire F. Lindsaya and James Aitkenb

aSchool of Social Sciences (Edinburgh Business School), Heriot-Watt University, Edinburgh, UK; bDepartment of Business Transformation,
University of Surrey, Guildford, UK

ABSTRACT
Lean in healthcare has continued to attract practitioner and research interest over the past two deca-
des yet lacks evidence of sustained application. This longitudinal case study examines Lean healthcare
interventions through the lens of Programme Theory, to provide an understanding of the design and
implementation of a Lean programme. Through a qualitative single case study of an NHS organisation
implementing Lean, content analysis of 70 reports from a 6-year period was undertaken and sup-
ported by interview data from 12 respondents involved in Lean initiatives. Through Programme
Theory, we identify contextual moderators, internal and external, informing the design and develop-
ment of Lean efforts. The key to successful and sustained Lean efforts is staff acceptance of the
Programme Theory for delivering and maintaining outcomes. This has been identified as a key social
determinant for Lean sustainability. Results from the research provide practical implications for design-
ing a programme that accommodates resource challenges while incorporating multiple contextual
drivers. The case study highlights an organisation’s Lean journey and the best practices that evolved;
however, further longitudinal investigations are required to validate the findings.
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1. Introduction

The application of Lean within healthcare continues to be
debated for applicability, its impact as healthcare policy
(Gadolin 2019) and questioned for sustainability (Bortolotti
et al. 2018).

Since the 2000s, the Lean improvement agenda has been
applied in healthcare across the globe (Radnor, Holweg, and
Waring 2012; Toussaint and Berry 2013; Al Owad et al. 2018).
In the context of healthcare, Lean was recognised as having
the potential to lower waiting times, improve service levels
and reduce costs (Jones and Mitchell 2006). This agenda
appears to be providing a potential way forward for health
service managers, especially for those in the National Health
Service (NHS) in the UK who face pressure from growing
demand, patients who have heightened service expectations
(compounded by government published targets), and tighter
budget constraints (Matthias and Brown 2016; Samuel,
Found, and Williams 2015).

There continues to be a focus on positive reporting of
Lean interventions which highlights the opportunities open
to the NHS and other healthcare organisations globally if
they can successfully implement the concept. Roemeling,
Land, and Ahaus (2017) recorded improved laboratory
throughput times in the Netherlands. Haddad et al. (2016)
found that applying Lean lowered waiting time in Lebanon
and India. Bhat and Jnanesh (2014) reported shorter cycle

times in outpatients. Despite such successes and endorse-
ment that there should be a systemic approach to Lean
(Bowerman and Fillingham 2007; Radnor, Holweg, and
Waring 2012), the existing evidence base continues to refer
to examples of Lean ‘projects’ at their early stage of imple-
mentation (Al Owad et al. 2018) with limited assessment of
Lean sustainability (Mazzocato et al. 2014; Hallam and
Contreras 2018). It is not always clear beyond description of
tools applied, how the Lean intervention was designed,
monitored/modified and then evaluated for sustainability
(Roemeling, Land, and Ahaus 2017, 142). This is particularly
important for healthcare, which is often influenced by exter-
nal contextual factors (e.g. government wait time targets
and focus on priority areas) which can impact the direction
and focus of improvement activities. As a result, Hallam and
Contreras (2018) in considering the contextual factors affect-
ing healthcare, as well as the reporting on Lean in healthcare
and the minimal evidence of sustainability, suggest the
development of healthcare transformation roadmaps for
each system to support sustainability. Sustainability requires
a constant and lengthy learning process for managers
(Maalouf and Gammelgaard 2016) but given the lack of
long-term examples of Lean sustainability in healthcare,
assessment and learning from the process is still in progress.
Through examining longitudinal evidence, this research
investigates the barriers and drivers of Lean sustainability
including ‘respect for people’ (Monden 1983), resources
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(Adebanjo, Laosirihongthong, and Samaranayake 2016) and
sharing of best practice (Sinha and Kohnke 2009).
Developing an understanding of why Lean interventions in a
healthcare setting sustain or dissipate over time, is required.

In evaluation and improvement science, how interventions
are designed and then evaluated is articulated through
Programme Theory. Reed et al. (2014, 1041) define
Programme Theory (PT) as ‘the articulation of an overall aim,
potential intervention(s) that will be tested in an attempt to
achieve this aim, hypothesised cause/effect relationships linking
intervention(s) to the aim and measure concepts that link to
the cause/effect chains to support evaluation’. PT offers two
potential benefits for researchers. It can articulate the theory
for how programme interventions are to work and deliver
outcomes (Davidoff et al. 2015) and can also be used for
evaluation of programme interventions (Lipsey and Cordray
2000; Donaldson 2005; Goicolea et al. 2015). This is particu-
larly important, as PT evaluations can capture cultural, indi-
vidual and team influences on interventions through
acknowledging the complexity of the context and its inher-
ent subtleties (Albaek 1989; Dahler-Larsen 2001; Goicolea
et al. 2015). For healthcare, a PT lens provides the opportun-
ity to understand how Lean interventions progress within an
environment which is responsive to the needs of its patients
and government. External contextual moderators are import-
ant as healthcare is a significant area of focus for politicians,
lobbying groups and funding bodies. Planning changes
within this environment is challenging for managers as they
must balance the demands and issues that arise from the
internal context of a resource-driven structure (Walley 2013).
Within healthcare, specialists such as surgeons, are risk
adverse and challenge any changes that may alter under-
stood and tested processes (Aitken, Esain and Williams 2021).
Cross-functional teams face similar cultural issues due to pro-
fessional demarcations (Lindsay, Kumar, and Juleff 2020).

The overall aim of this paper is to assess a longitudinal
Lean implementation programme through a PT lens to evalu-
ate the sustainability of the Lean efforts undertaken and the
approaches deployed. This research contributes to the exist-
ing knowledge in two ways. Firstly, the longitudinal assess-
ment of interventions and outcomes, supported the
evaluation of Lean as a sustainable improvement approach
in healthcare. Through the lens of PT, an understanding of
the design and barriers and drivers for implementation of
Lean were examined. This allowed for the evaluation of sus-
tainability. For Lean and continuous improvement initiatives
to be successful, fidelity to one approach was found to be
essential for supporting and sustaining over the longer term,
though this is recognised as challenging (Jabbal 2017).
Secondly, by examining an established Lean programme and
the organisations PT, the importance of contextual modera-
tors in programme design were identified.

Within the case study organisation, Lean interventions
were known as ‘projects’ which represented a series of activ-
ities and interventions, over a period that underpinned the
Lean effort related to the programme of work. The data
comes from annual Lean programme reports and provide

summaries of projects undertaken by the Lean pro-
ject teams.

To provide these insights, this paper is structured as fol-
lows: in the next section, we review the literature on Lean in
healthcare including an assessment of projects reported,
implementation challenges and sustainability. PT will be
introduced, as will the logic model underpinning this study.
The methodology is then presented, followed by findings,
discussion, and the conclusion.

2. Literature review

2.1. Lean interventions in healthcare

With the explosion of Lean literature in the 2000s, Brand~ao
de Souza (2009) was one of the first to provide a categorisa-
tion of Lean healthcare case studies. He recognised reports
as falling into three main areas: Manufacturing like case stud-
ies (like contained manufacturing environments such as laun-
dry, radiology, pathology, pharmacy); Managerial and
Support (IT, medical secretaries, finance) and Patient Flow
(length of stay, waiting list initiatives) (Brand~ao de Souza
2009). Where varied projects are reported, these are across
multiple organisations rather than in-depth reporting of sys-
temic application of Lean in one organisation (Graban 2013;
Hallam and Contreras 2018).

System-wide studies in the NHS of Lean, which cross-
departmental boundaries have been rare (Radnor and
Osborne 2013), though hospital wide studies are increasing
(Burgess and Radnor 2013; Costa and Godinho Filho 2016).
What has been evident and highlighted as a recurring issue
in the NHS is a piecemeal approach to Lean, with a focus on
the application of tools and techniques. This focus on tools
and techniques comes at the expense of a system-wide, hol-
istic application of the Lean concept Matthias and Brown
2016; Roemeling, Land, and Ahaus 2017). Through a focus on
minimising waste in processes and maximising the value-
added, organisations can improve their performance in terms
of cost, quality, and time (Bicheno 2008). This focus on
wastes commonly comes at the expense of a focus on vari-
ability (Schmenner 2015; Roemeling, Land, and Ahaus 2017).
Panwar et al. (2015) reflect that Lean is a positive contributor
to all types of organisations provided it is appropriately
adapted to the environment being implemented within. The
call for context dependency is critical given the highly pro-
fessionalised environments and the political influences evi-
dent in healthcare delivery systems, in comparison to other
sectors (Klein 2010).

2.2. Success factors and barriers in lean implementation

Although calls for context dependency are not new, they do
inform the success factors that are recognised in Lean such
as leadership, culture, strategy, the implementation process,
and those involved (D’Andreamatteo et al. 2015; Noori 2015).
Strategy in Lean implementations is an important area. Being
able to communicate the vision and development and sup-
port information flows across and between organisational
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boundaries and hierarchical structures are viewed as instru-
mental in sustaining improvements (Tracey and Flinchbaugh
2006). With the general focus of Lean research having been
on the operational instruments of continuous improvement,
scholars reviewing original literature turned their attention to
studying the ‘respect for people’ pillar of the Toyota way
(Monden 1983; Ohno 1988). The use of Lean tools and tech-
niques represents only 20% of the effort required in imple-
menting Lean with the other 80% relating to changing the
mind-set, culture, and soft skills of Lean leaders (Mann 2009).
Haddad et al. (2016, 221) similarly highlight the necessity to
address social aspects as ‘Lean implementation typically
requires continuous improvement of the social, as well as the
technical systems’. Soft practices have been evaluated as crit-
ical for successful implementation in industrial contexts and
can overcome some of the poor results associated with
approaches which predominately focus on tools and techni-
ques (Lander and Liker 2007; Matsui 2007). Later work sup-
ports this, by advocating that those successful Lean
businesses are defined by their use of soft practices includ-
ing activities related to ‘principles, managerial concepts, peo-
ple, and relations’ (Bortolotti, Boscari, and Danese 2015, 184).

Within the healthcare context, ‘respect for people’ contin-
ues to be highlighted as a critical success factor in the imple-
mentation of Lean. This includes factors such as leadership,
communication, autonomous working, and openness being
at the forefront (Mannon 2014; Matthias and Brown 2016).
Leadership is achieved through the delivery of a clear vision,
providing the infrastructure to deliver training and problem
solving, and appointing Lean champions to deliver bottom-
up improvements (Eriksson 2017). Part of Lean improvement
is standardisation (Ohno 1988) and through standardisation
of processes and work routines in healthcare, Lean provides
the opportunity for organisations to remove/reduce waste
(Ball�e and R�egnier 2007).

2.2.1. Barriers evident in Lean implementation
However, where success factors are identified, it is not
uncommon for the same factors to be also considered as
barriers such as culture, leadership, strategy, the implementa-
tion process, and the human resources involved in Lean
(D’Andreamatteo et al. 2015). Leite, Bateman, et al. (2020) go
onto focus on barriers for Lean in Healthcare, arguing that
although there is much discussion on barriers, these have
not been explored in depth, or clearly articulated. They cat-
egorise barriers as being ostensible but also through case
study data, provide evidence of the barriers which are less
visible, including those which focus on people involved in
healthcare (patients, staff) and the healthcare context of the
delivery system (Leite, Bateman, et al. 2020).

Establishing an environment characterised by openness to
experimentation, driven by employee contributions, is critical
in the development of Lean best practices (Ohno 1988).
Healthcare organisations are complex, have clear hierarchical
structures and are characterised by regulatory systems, which
can influence Lean participants in whether they are feeling
psychologically safe to discuss errors or embrace best prac-
tice (Guo and Hariharan 2012; Eriksson 2017; van Dun, Hicks,

and Wilderom 2017; Lindsay, Kumar, and Juleff 2020; Aitken,
Esain and Williams 2021). Although there are limited studies
on psychological safety in healthcare, the healthcare culture,
professional hierarchies, and leadership are viewed as being
a barrier to employees at all levels being able to demon-
strate psychological safety in sharing ideas and opinions
(Remtulla et al. 2021). This in turn influences bottom-up
improvement.

Although autonomous working is endorsed through
respect for people (Monden 1983), research has also high-
lighted autonomous working as further area of complexity
within Lean in healthcare. In healthcare, what is more diffi-
cult is standardising repetitive work without compromising
the need to provide tailored and personalised treatment to
patients, as this results in questioning the applicability of the
concept in healthcare (Waring and Bishop 2010; Roemeling,
Land, and Ahaus 2017). Despite earlier advocates calling for
standardisation as part of stabilisation and readiness for Lean
(Ball�e and R�egnier 2007), process standardisation can reduce
the autonomy of professionals’ decision-making which is
essential in delivering patient care and respecting the unique
nature of each patient (Waring and Bishop 2010; Guo and
Hariharan 2012; Mannon 2014; McCann et al. 2015). This can
lead to resistance by professionals who undermine attempts
to make their work more transparent and predictable
through standardisation (Radnor and Osborne 2013).
Standardisation has been shown to be beneficial in health-
care when professionals still have discretion to alter patients
care plans if needed Eriksson 2017). However, the manage-
ment of process simplification/standardisation versus motiv-
ational job design (self-motivation) continues to be a
paradoxical issue faced by all organisations implementing
Lean (Maalouf and Gammelgaard 2016). Other issues in rela-
tion to Lean in services, discuss experiences of work intensifi-
cation as processes are standardised and job quality is
reduced (Carter et al. 2013). Lack of best practice sharing,
shortage of qualified staff and time constraints for improving
operations are also highlighted as key issues (Adebanjo,
Laosirihongthong, and Samaranayake 2016).

2.3. Lean sustainability

Sustainability of performance improvements gained through
Lean requires organisations to recognise the importance of
the human dimensions (Hines, Holweg, and Rich 2004). Soft
skills continue to appear as prerequisites for sustainability of
Lean (Hadid and Mansouri 2014) as well as taking a whole
organisation view to improvement (Netland, Schloetzer, and
Ferdows 2015; Piercy and Rich 2015). Considering Lean as
resulting in organisational and cultural change (Mann 2009;
Piercy and Rich 2015) would further support sustainability.
However, beyond the examples of Virginia Mason
@markgraban 2015) and Thedacare (Toussaint 2009), it is
unknown if other healthcare providers have achieved Lean
successes beyond early reports (Jabbal 2017), and improve-
ment work conducted in traditional silos.

Structural tensions occur regularly in Lean which impact
sustainability (Maalouf and Gammelgaard 2016) which
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include the power of medical professionals (Øvretveit 2005).
Professionals impact Lean in their engagement and accept-
ance of the approach (Waring and Bishop 2010) with evi-
dence that their lack of engagement determines the success
and sustainability of Lean initiatives in an organisation
(Lindsay, Kumar, and Juleff 2020; Leite, Bateman, et al. 2020).

Burgess and Radnor (2013) reviewed Lean programmes in
the NHS in England to see if they were sustained across non-
consecutive years of reporting, and failures were evident.
They also noted that a programme approach was common
in NHS organisations, rather than a systemic approach to
Lean. However, as per Barnas (2011) discussion on Lean man-
agement systems, it is not always evident what the Lean
management system is in healthcare organisations, and how
it was designed and implemented (Costa and Godinho Filho
2016). The labelling of Lean improvement as a ‘programme’
of work is not uncommon in healthcare and has been evi-
dent elsewhere such as in Bolton (Doherty 2012), so consid-
ering programme design and its mechanisms as a PT, is
relevant for Lean evaluation.

2.4. Programme theory

Programmes are constructed through developing a logical
linking sequence of inputs, activities and outputs leading to
intended or observed outcomes and impact (Rogers 2008).
The articulation of the programme and the mechanisms to
support this are regarded as a theory (Tilley 2004). We draw
from Tilley (2004, 256) in our assessment that programmes
and the mechanisms supporting them are regarded as theo-
ries; ‘first, programmes comprise expectations that some prob-
lematic state or regularity can be altered for the better by
introducing a set of measures. Second, they incorporate, as a
rule, ideas about how that set of measures will bring about
those changes. Programmes thus comprise theories both that
change will occur and that it will be brought about by particu-
lar means.’

Programmes and their designers need to consider and
address possible contextual moderators which can constrain
as well facilitate planned changes (Legg et al. 2010).
Moderators can occur within the internal operations of an
organisation or can be located externally. Common context-
ual moderators within a healthcare scenario can include the
political situation within the country, availability of specialist
labour and resource-driven structure of care systems (Walley
2013). Understanding the nature of the contextual moderator
and its role in the programme is essential in delivering the
planned outcomes for programmes (Olsen, Legg, and
Hasle 2012).

Lean interventions in healthcare are generally evaluated
in terms of outputs not the process or mechanisms behind
the programme to deliver change (Costa and Godinho Filho
2016). Additionally, there is a focus on the application of
tools and techniques used, and a lack of reference to the
mechanisms or underlying theory that make the programmes
work (Costa and Godinho Filho 2016; Al Owad et al. 2018;
Bortolotti et al. 2018). The mechanism that makes this logical
sequence of events work, the programme, is known as the

theory of change or PT (Reed et al. 2014). PT ‘provides the
fundamental rationale and the underlying driver(s) that make
a programme work’ (Olsen, Legg, and Hasle 2012, 6000) and
are articulated as being ‘plausible and sensible models’ for
how programmes are to work (Bickman 1987, 1996). PT
design and articulation must be developed prior to the com-
mencement of any work (Sharpe 2011). This then provides
all involved, with clarity over processes, participants, inten-
tions, tools applied in terms of data collection and measure-
ment and the standards which will be used (Sharpe 2011;
Davidoff et al. 2015). Goicolea et al. (2015) explain that PT
can be designed based on experience and then tested
empirically in terms of what is being undertaken, why and
how so to generate outcomes. The theory should be refined
through subsequent rounds and learning from improvement
and evaluation (Goicolea et al. 2015).

PT provides the framework to analyse the programme,
interventions, outputs, and effects of the Lean healthcare
programme. PT provides the scope to incorporate external
and internal context issues and pressures that are evident in
the sector. Contextualising the Lean initiative within the
environs of healthcare, facilitates an understanding of con-
straints, resources and tensions that support or hinder
change (Legg et al. 2010), and sustainability (Maalouf and
Gammelgaard 2016). For the health board examined within
this paper, the external contextual pressures from govern-
ment to increase patient services led to the development of
an improvement programme. The health board’s PT was that
through upskilling its employees it would be able to build
the capabilities with its organisation to sustainably improve
patient services. With the assistance of external Lean consul-
tants, the programme would develop knowledge of continu-
ous improvement and provide Lean intervention support for

External  
context

Health board  
programme design

Lean consultants  
Train & support 

Health board  
staff 

Lean interven�ons 

Outputs &  
effects 

Internal  
context 

Health board  
programme ini�ator 
Programme theory 

Internal  
context 

External  
context

Internal  
context 

External  
context

Figure 1. Health board programme model (adapted from Olsen, Legg, and
Hasle 2012).
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colleagues. Figure 1 illustrates the simple logic model of the
health board programme and its theory. Critically, the model
performs in two ways to support the analysis in this paper.
Firstly, it provides a PT to support the development and
understanding of how the programme operates (Davidoff
et al. 2015) and secondly this is used to guide its evaluation
(Lipsey and Cordray 2000; Goicolea et al. 2015). How the pro-
gramme operates, and its evaluation will be discussed in
Section 4.

More research is required to evaluate the impact of Lean
in healthcare and the starting point of this, is a full evalu-
ation of Lean implementation to understand the process of
implementation, the areas targeted and the successes and
failures, which affect sustainability (Costa and Godinho Filho
2016). Assessing an organisational improvement approach
allows us to evaluate the PT for Lean change. Within the
operations domain, researchers need to understand if Lean
in healthcare can move beyond short-term implementation,
into longer-term sustainability (Radnor and Osborne 2013).

3. Research methodology

The focus of this research is a National Health Service (NHS)
Board in Scotland providing public, government funded
healthcare. For anonymity, it is referred to NHSB1. Healthcare
in Scotland is provided by 14 territorial boards which deliver
region specific healthcare services which includes acute hos-
pital care, dentistry, primary care from general practitioners
(GPs) and community care. Each NHS Board is directly
accountable to Scottish Government Ministers (scot.nhs.uk,
2022). A single case study of one territorial board (NHSB1)
forms the focus of this research in assessing PT. Our interest
lies in assessing at an organisational level (NHSB1), the
approach to Lean. Additionally, we also provide a further
level of analysis in considering outcomes at a project level
(Yin 2013), to support assessment of the PT and the consist-
ency of its application. Meredith (1998, 442) provides a defin-
ition of case study research as ‘a case study typically uses
multiple methods and tools for data collection from a number
of entities by a direct observer(s) in a single, natural setting
that considers temporal and contextual aspects of the contem-
porary phenomenon under study, but without the experimental
controls or manipulations.’ The research combines a retro-
spective and longitudinal case study approach as the data
reported here is part of data that was gathered for a larger
study. Reports on Lean interventions included retrospective
analysis on earlier phases of work, i.e. from 2006 onwards.

NHSB1 can be considered an intrinsic case study (Stake
1995, 8) as it is considered as the first Scottish National
Health Service (NHS) Board to embark on widespread Lean

transformation which may provide unusual insights. The pro-
ject was supported beyond NHSB1, as investment was
received by the health board, from NHS Education for
Scotland (NES), who were keen that learnings from this case
could be shared across other health NHS boards in Scotland.
NHSB1 was at the time also considered to be in the top five
of NHS providers in the UK, in terms of healthcare provision
across a region, hence being valid for a case study focus.
Secondary data in the form of reports from NHSB1 Lean pro-
gramme included 6 years of annual reports, which were sub-
ject to content analysis. These reports were published on the
NHSB1 intranet, but were not freely available externally,
hence preserving anonymity of the Health Board. The Lean
interventions were referred to and labelled by the organisa-
tion in phases, aligned to their year of reporting, and this
has been maintained in the content analysis provided in this
paper. Table 1 presents data on the reports used in the sec-
ondary data analysis.

The aim of content analysis is ‘to provide knowledge and
understanding of the phenomenon under study’ (Downe-
Wamboldt 1992, 314; cited in Hsieh and Shannon 2005).
Krippendorff (2004) is explicit that content analysis is a quali-
tative method in discussion of interpretation, context sensi-
tivity and sense-making of the contents of the text. As
context is a key aspect of PT (Legg et al. 2010), deductive
elements were involved in the coding process, given the
logic model already presented in Figure 1. A deductive and
inductive combined approach to content analysis is accept-
able in healthcare research, especially where there is scope
to contribute to theory and/or provide new insights to a rec-
ognised area of study (Elo and Kyng€as 2008). Three phases
are involved in content analysis: Preparation, Organising and
Reporting (Elo and Kyng€as 2008). In terms of preparation of
data, this includes reading and note making, and using open
coding of key words and phrases. Then reduction takes
place, moving open coding into higher order themes before
organising the data into categories (Elo and Kyng€as 2008).
Throughout content analysis, data reduction is a key task
and so we reduced data over three rounds to be able to
finally report the categorisation. The coding of the data is
shown in Table 2.

Content analysis can be hampered by missing or incom-
plete data (Krippendorff 2004). To mitigate against this, fol-
low-up semi-structured interviews were conducted with
12 key stakeholders who had been involved in the Lean
implementation projects under discussion. The same content
analysis process was applied to interview data, and themes
are also included as per those illustrated in Table 2.

Saunders and Townsend (2016) validate this use of a
smaller, targeted group of professionals when it is their

Table 1. Secondary data reports.

Phase Date Pages Audience

1 2006–2007 37 Internal—published on Intranet on dedicated ‘Lean’ section
2 2007–2008 42
3 2008–2009 47
4 2009–2010 42
5 2010–2011 37
6 2011–2012 35
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expertise and/or experience, which is to be the focus of the
discussion. All healthcare professionals interviewed as part of
this research were specifically chosen for their involvement
in Lean interventions that had been undertaken by NHSB1.
Those involved included members of a ‘dedicated’ Lean
team. Due to identifiable background information, interview-
ees are referred to by their role and experience only, as per
Table 3.

Full institutional ethics approval was granted for this
study. Additionally, approval was given from the Executive
Team at NHSB1, with informed consent, given by all research
participants.

4. Findings

In this section, we present the findings from the NHSB1 case
study highlighting the PT contextual moderators, the pro-
gramme design, and mechanisms that underpinned and sup-
ported the Lean initiative over a period of 6 years. The
success factors, drivers, barriers, and resources associated
with the programme and Lean initiatives will be explored
through the identified projects. The evaluation of the pro-
gramme will be based on the schematic model shown in
Figure 1.

4.1. Context to NHSB1 programme theory and initiation

Governmental pressures to drive down waiting times and
increase the quality of patient services led the health board
executive to initiate a continuous improvement programme.
Through upskilling employees and furbishing them with the
capabilities to drive change, it was anticipated that the
organisation would develop a sustainable approach to
enhancing patient services. This was supporting the execu-
tive team’s strategy of being in the top 25 of healthcare sys-
tems globally. Delivering this ambition required the
programme to be impactful across all organisational levels,
with healthcare staff of all grades and specialisms being
involved, and broad in scope. This inclusive approach was
determined from the outset as previous attempts to develop
a continuous improvement ethos in healthcare institutions,
including NHSB1, had failed. Discussions with NHSB1 had
highlighted that ‘islands of excellence’, caused by functional
and specialist silos, was not a sustainable approach as the
gains made eventually dissipated. From the outset the
executive team recognised that government demand for
improvement would have to be incorporated into their pro-
gramme for change through Lean. These external context
drivers were expected to emphasise specific targets that the
internal resources across the organisation would have
to meet.

Table 2: Qualitative data coding (understanding programme design).

Categories Higher order themes Open coding

Lean intervention Pathway
Administrative
Process or
Laboratory

Within site, Cross-site, Cross-boundary (3rd sector, council)
Patients, do not Attend, Managing referrals, Triage of referrals
Management of samples, redesign of processes/layouts
Flattening hierarchies

External Context HEAT targets
Govt. targets—including front door waiting times, referral to treatment times (RTTs)
Health demographics (aging population)

Drivers Internal Context Strategic project for NHSB1
Service driven/service nominated
Trainee projects for those with lean training

Implementing lean Staff roles Training for lean
Involvement in lean
Experience in lean
Lean team
External consultants

Approaches
Tools
(Where reported)

Kaizen
Workouts
Process Mapping, Value Stream Mapping, Visual Management, Gemba Walks, 5s
Stakeholder interviews

Programme Outcomes Benefits in Patient Service
Qualitative benefits

Reduction in length of stay, improved safety, RTTs improvement, better balancing capacity
with demand, cost savings and avoidances, meeting HEAT
Improvements—communication, morale, relationships

Sustainability Revisited/audited Addition of Project Charter to support ownership for sustainability
Follow on projects
Staff ownership/staff designed projects within area beyond original intervention
Expanded across the health board—activity in subsequent periods
Challenges in maintaining/progressing—staff groups

Table 3. Interviewee’s by role and Lean experience.

NHSB1 role Years of experience in Lean NHSB1 role Years of experience in Lean

Executive 1 6 Lean Lead 1 5
Executive 2 5 Lean Lead 2 6
Administrator 1 4 Lean Lead 3 6
Nurse 1 6 Lean Lead 4 4
Medical Consultant 1 4 Lean Lead 5 2
Operations Manager 1 4 Lean Lead 6 1
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From the outset, a programme was designed to deliver,
through inclusive activities across organisational boundaries,
sustained improvements. This approach was expected to pro-
vide a more coherent understanding of the required process
changes as well as the development of an improvement cul-
ture. The structured and inclusive nature of the initiative has
been shown to promote improvements in other healthcare
situations (Stentoft and Freytag 2020).

4.1.1. Programme design
Strategically the organisation decided to focus on key serv-
ices/pathways which affected patient equity of access to ser-
vice, and the equipment needed. Administrative as well as
medical interventions were included in the project design
therefore, utilising resources and knowledge from across the
organisation. This approach reflected the need to improve
the management of waiting-times lists across the region (as
driven by government targets) and how referrals were tri-
aged on reaching various regional hospitals from General
Practitioners. The actual activities and pathways which were
targeted for improvement were identified through three dif-
ferent routes each driven at a different level of
the programme.

1. The Scottish Government set Health Improvement,
Efficiency, Access, and Treatment (HEAT) targets each
year which would require focus on specific specialities
(NHSGGC 2019). These externally set targets were incor-
porated into the programme and translated into spe-
cific projects.

2. Some projects were defined as strategic priorities for the
organisation and were not driven by government tar-
gets. These Lean initiatives included process and cultural
change interventions as well as improvements in meas-
urable outcomes.

3. Improvement projects could be selected and driven by
staff through their own initiatives. These improvements
were welcome by the health board as they indicated a
cultural change through a ‘bottom-up’ approach with
localised support and ownership.

Regardless of the type and source of the activity, each
project leader would be required to provide feedback on
performance changes to the health board. The improvement
(or not) would be gauged through two forms of assessment
namely, standardised quantitative metrics on issues such as
reduction in waiting time lists (outputs focus to meet exter-
nally driven targets) and more qualitative outcomes such as
morale. This balanced perspective on measures reflected the
executive’s concerns with inclusivity and respect for people,
while meeting the needs of external forces.

The improvement approach that would be used to deliver
the health board strategy, provide leadership, and drive the
programme was Lean Thinking. Due to limited internal
knowledge and expertise, the executive decided that consul-
tants would be engaged. Initially, after a full tendering pro-
cess, NHSB1 engaged an external consultancy (Firm Z) to

support Lean implementation, continuous improvement, and
training. The use of external consultancy is not uncommon
in healthcare organisations commencing Lean implementa-
tion (Fillingham 2007). The consultants were to work with
NHSB1 staff from across the organisation, to support Lean
interventions and embed skills transfer over a 2-year period.
To commence the programme, 30 ‘key’ managers and senior
partnership (trade union) representatives were to be receive
Lean training from Firm Z. The following year a further 200
staff members would receive training and support linked to
specific Lean interventions. This approach was deployed to
grow the resources within the health board, improve proc-
esses as well as develop a continuous improvement culture.
This provides evidence of best practice as recognised in the
exemplar of Virginia Mason. Virginia Mason took external
advice to develop their own Lean journey and embedded
training to support their strategy. Critically, they have contin-
ued to sustain Lean for over 20 years and the success of this
is attributed to employees being part of, and embracing, a
continuous improvement culture (Virginia Mason Institute
2022). For NHSB1, encouraging employee contribution from
staff across all areas and levels of the organisation was
important to reduce potential barriers to change. Positively,
this mirrors practices evident in the TPS (Monden 1983).

The health board expected that their strategic goal of
being a top 25 health care provider would start to be real-
ised through the programme that they had designed. The
programme was expected to provide a framework that
would incorporate externally generated contextual pressures
and internally resourced change leaders from across the
organisational spectrum. With the assistance of the Lean
consultants and the engagement of colleagues, the capabil-
ity to drive and deliver continuous improvement and ser-
vice enhancement would be realised. Within 2 years the
programme was expected to operate independently of the
consultants as the internal capability to create and drive
change would be institutionalised. The health board’s
annual reporting on improvements and interviews with
executives highlighted Lean as being the driver to deliver
their strategy.

At that time [starting Lean] there were two things we
needed. One was we needed an overall cultural
organisational intervention that would essentially bind
together the whole of NHSB1…we wanted stuff that front
line staff would get. And then, I think the second thing is we
could see without being unbelievably far-sighted, we could
see that there was going to be a downturn in funding, we
knew that the levels of growth were unsustainable… So two
things: one, a cultural glue and secondly empowering front-
line people to understand that they were able to fix things
without necessarily recourse to money, given that money was
going to become tighter (Executive 1).

Executive interviews explicitly mapped Lean to supporting
the Human Resources (HR) people development strategy in
NHSB1 so it would be ‘the way we do things.’ Resourcing
change through developing a continuous improvement cul-
ture and up-skilling staff, were important internal contextual
factors of the programme. This alignment to HR strategy
received limited reporting in annual summaries but there is
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a mention by Year 4 that Lean is included in the corporate
induction all new staff receive. Confirmation of Lean support-
ing the HR strategy was evident in interviews:

The Lean process was actually in support of the HR strategy and
is also in the one just written and approved by the board which
takes us up to about 10 years [from the start of Lean]. It was
always the idea that it would be about how we do things around
here because some of the stuff we do is process driven and this
is about looking at processes and making them better and why
would you not do that? (Executive 2).

From the start of designing the programme NHSB1 were
focussed on establishing a PT that developed and recognised
the potential of its internal resources yet, was sufficiently
flexible to absorb the demands of external agents (Goicolea
et al. 2015). In deploying the HR strategy, this was ‘the glue’
that would bind all staff together to drive improvements and
was to underpin the programme.

Linking resource development to delivery of the NHSB1’s
strategy was critical in providing the capacity to support
governmental, executive team and staff derived improve-
ment initiatives and targets. The holistic PT approach recog-
nised the importance of the political, social, and technical
aspects of developing a continuous improvements culture
and approach, which can absorb and adjust to the dynamic
environment of the healthcare sector (Haddad et al. 2016;
Eriksson 2017).

4.1.2. Lean intervention approach
The data comes from annual Lean programme reports and
provide summaries of projects undertaken by the Lean team.
These reports provide an overview of the Lean intervention,
drivers (including internal and external), implementation
approaches, outcomes, and from year 2 onwards,

sustainability of previous years’ work is reported. The process
supporting the PT for Lean in NHSB1 is mapped out in
Figure 2. The figure illustrates the specific activities that take
place in Lean projects, in terms of initiating projects, mecha-
nisms involving staff groups, outcomes and sustainability
considerations. Both annual reports and interviews correlate
this PT and the consistency of application, over the years of
activity being evaluated in this paper.

When a Lean intervention is identified, a Lean lead is
aligned to the project. Participants include executive spon-
sors who are identified as the project is being scoped and
goals articulated. Where Lean work moved beyond acute
healthcare provision boundaries, executive sponsorship was
also provided by an external (e.g. health and social care). A
service lead (clinical or non-clinical manager) is also identi-
fied to be responsible for any work that will progress. Pre-
work would be undertaken at the service level to identify
stakeholders (healthcare staff of all grades/relevant disci-
plines) who are interviewed to understand the current state.

I suppose it’s like listening to staff and picking up the key
themes and the recurrent themes and you get the sort of critical
to quality indicators which are flagged up during the interviews
(Lean lead 6).

The aim is that stakeholders represent multi-disciplinary
teams and all those involved in the patient journey in the ser-
vice under focus. Staff are also able to contribute their ideas
here, as well as thoughts on other relevant stakeholders who
should be involved. This means that staff driven ideas that are
implemented, will be more acceptable and lead to an effective
result. The Lean lead creates an initial process map and gath-
ers any other relevant data sources. This results in the design
of a Lean event in the form of a Kaizen held over five days or a
‘one day workout’ for small, targeted initiatives. Developing
multi-disciplinary teams and creating a plan based on stake-
holder input, demonstrates a programme design that is based
on inclusiveness. Embracing the issues and challenges faced
by the resources of NHSB1, reflected the drive by the board to
change the culture and involve everyone on the continuous
improvement journey. This approach provides direct line
between the board and the team, emphasising the importance
of the initiative to the direct participants and wider community
(van Dun, Hicks, and Wilderom 2017).

The format of the reports changes over time showing
learning from improvement, as does amendment of the Lean
PT. The shaded box in Figure 2 highlights where a project
charter was introduced to keep services focussed on improve-
ment and sustainability required to meet the health boards’
ambitions. The new reporting tool aided the board and the
Lean sponsors to track progress on the outputs and effects of
the projects. This project charter was piloted in year 3 and for-
mally introduced in year 4 for all projects. In year 4, the
approach to training was also evaluated and adapted with e-
resources being provided and a review of sessions. Support
for previous trainees is provided in the form of network meet-
ings, and evaluation of these saw positive responses and no
change to the format offered because of feedback. Network
meetings provided a basis for the exchange of best practice,

External  
context 

Project  
Charter  

Internal  
context 

Project  
Scoping 

Execu�ve  
Sponsorship 

Pre-work: Stakeholder Mapping, Interviews,  
Analysis of data sources, Generate Process/VSM Maps

Design, arrange and hold event (Kaizen or One Day Workout)
(Gallery Walk/Build up Process Map then Pay Off Matrix) 

Ac�on Plan &
Report Out 

Project Proposed 

Project  
Goals 

Sustainability

Figure 2. Programme design for NHSB1.
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sharing of experiences (positives and negatives) and under-
pinned the sustainability of previous gains.

These steps of providing executive sponsorship across
organisational boundaries, appointing project leadership, and
gaining stakeholder insights before any initiatives are under-
taken, demonstrates a structured deployment approach.
Developing an understanding of the resources and the issues
faced in NHSB1, provided a platform from which to develop
project plans and focus. These actions address the limitations
previously highlighted by Costa and Godinho Filho (2016).

4.2. Evaluation of the programme

Six years of annual reports were analysed which led to the
classification, as shown in Figure 3, of the types of Lean
interventions undertaken by NHSB1. As referred to in section
‘Research methodology’, NHSB1 labelled these reports as a
phase of work so Year one was Phase 1 (P1) and so on, as
shown in Figure 3. These include pathway, laboratory or pro-
cess and administration projects across a range of services.
This aligns to previous project evaluations conducted by
Brand~ao de Souza (2009), although our case considers these
from a single organisational study of Lean activity. The
reporting labels the Lean interventions as ‘projects’ and so
this wording has been maintained in the analysis of the
reports. Staff in interviews also referred to being involved in
Lean projects.

70 projects are written up in NHSB1 reporting by Year 6,
highlighting the diffusion of the Lean programme across
multiple processes and functions. Pathways received a focus
in 51 out of the 70 projects conducted. Improving specific
processes (pathways) provided a boundary to the initiative
and focus for the resources involved, permitted clear defin-
ition of results and outcomes related to the improvements
implemented. Laboratory or reviewing of a specific process,
for example in pathology, hospital sterilising and scanning
services such as Computerised Tomography (CT) and
Magnetic Resonance Imaging (MRI), were evident in 10 proj-
ects and administration (paperwork and IT projects), received
a focus on its own with work around Ethics, Estates and
Gynaecology administration of patient notes. Cancer path-
ways received an on-going focus throughout the years of
work assessed (Breast, Pathology and Colorectal) in Years 1–4
and then in Year 6. Colorectal work in Year 3 included

specific projects on administration within the service.
Dermatology work first commenced in Year 3 due to rising
demand for Dermatology services outstripping capacity and
resources, but this work also extended into cancer pathways.
Cross-service projects delivered with Plastic Surgery saw
work being conducted in Year 3, Year 4, and Year 6. This
demonstrates sustainability and development of initiatives
over several years. Sustainability has been recognised as a
major challenge within Lean in healthcare (Leite, Lindsay,
et al. 2020).

Year 1 saw the first project that would stretch beyond
typical acute service boundaries. Work on delayed discharge,
bed availability and social care packages was undertaken in
conjunction with regional health and social care. This initia-
tive was driven by pressure from external bodies to improve
waiting times. This required cross-boundary sponsors and
cross-functional teams. The result of the external pressure
and unified, cross-boundary resources response was signifi-
cant. Year 2 saw further work undertaken beyond acute
boundaries and projects winning international quality
awards. This is an important illustration, given that previous
work has criticised Lean for failing to move beyond organisa-
tional boundaries when considering healthcare provision
(Radnor and Osborne 2013).

Administration work was undertaken with the Health
Board Research and Development Administration and this
work was to later link into ethics procedures in Year 6. Child
Protection cases in conjunction with Social Work received a
focus in Year 2 and the first stage of work in Substance
Misuse pathways began in Year 2, continued in Year 4 and
was to spread across the region by Year 6. Year 2 saw the
Hospital Sterilisation and Decontamination Unit (HSDU) win
an award for improvement.

The expansion, duration and success of the projects and
programme reflected the strategy of the NHSB1 board and
its HR. Encompassing not just staff but also HR practitioners
in Lean, is something that has received little previous consid-
eration in Lean research, even though HR with their roles in
people selection, training and reward are recognised as sup-
porting Lean maturity (Zirar, Trusson, and Choudhary 2020).
A 10-year horizon was established at the beginning of the
programme to create the ‘glue’ that would change the cul-
ture of the organisation. The framework that was established
at the outset was designed to accommodate externally gen-
erated changes, supported by HR practices. The drive to
reduce waiting times was addressed through a cross-func-
tional medical and social care team that utilised resources
from separate domains to deliver success.

4.2.1. Programme projects and targets
Realising the health board’s strategic objectives, through
upskilling and developing the improvement capabilities of
staff, required the programme to accommodate three sour-
ces of projects and targets. These sources reflected the exter-
nal and internal context that the programme would have to
operate within.
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4.2.1.1 External context. The political influence on health-
care is evident as 36 out of 70 reported projects are specific-
ally linked to external targets which are set. Table 4 shows
the Lean project by their year and how many of the projects
conducted are related to targets. The focus on targets varied
across the reporting period where targets drove most of the
work in Years one and two and were 50% of the Lean proj-
ects in Years three and four. By Year 6, 36% of projects were
related to targets, although clarity of reporting of projects
declines in this period. Referral to Treatment Times guaran-
tee’s (RTTs) are set to determine waiting times for treatment
by the Scottish Government but vary depending on the spe-
ciality. In substance misuse, targets were originally set at
8weeks and then by Year 4, the RTT was three weeks.
Substance abuse projects featured twice in Year 6 reporting.
These projects involved acute healthcare, council, community
and third sector as Lean was applied in other areas across
the region after the successes in previous years.

Analysis yielded a depth of detail for the drivers for proj-
ects beyond a focus on targets. Dermatology had struggled
to meet RTTs which were at 18weeks, shortly to reduce to
12weeks across four pathways. To meet RTTs, the service
was scheduling additional evening and weekend clinics as
7.3% of all NHSB1 outpatients were for Dermatology. Other
social and political factors beyond targets impacted chal-
lenges in balancing demand with capacity, as a 20% increase
in referrals to Dermatology services was evident in Scotland.
By Year 6, in a bid to sustain earlier work related to targets
and successful outcomes, a further Lean project was targeted
at Primary Care and the management of Dermatology refer-
rals from General Practitioners.

Cancer pathways received a large focus in NHSB1, and
informed pathway work over successive phases, primarily
due to Scottish Government set targets. Cancer data collec-
tion linked into strategic work undertaken on cancer projects
as this data collection supports identification of waiting
times and provides research data on patients and their

journeys. Duplication was evident as patients enter pathways
at different points in their treatment journeys. Further to
this, there were challenges in sharing data across services
due to different systems in use.

4.2.1.2 Internal context. Some projects were defined as stra-
tegic priorities for the health board, so were not driven by
external government targets. Work on Wheelchairs and
Seating Pathways received a focus in Year 3. Three services
had been merged into one, but variation and missing informa-
tion impacting patient flow had been identified. This resulted
in the service being unable to consistently provide all patients
with assistance equipment without delays. Addressing issues
flagged by pathway stakeholders, as well as managing mul-
tiple examples of external initiatives, supported the progress
of the Lean initiative, by including the views of the staff
involved on a day-to-day basis. The PT accommodated chang-
ing priorities, and this has been shown to be important in the
success of Lean initiatives (Goicolea et al. 2015).

As well as government targets and strategic health board
priorities, individual departments and services could drive
their own Lean projects. These were undertaken by service
staff who had participated in NHSB1 Lean training. These
were specifically labelled as such and reported in Years 5
and 6. A trainee project was focussed on Hospital at Night
(HAN) handover in Year 5 which was linked to the organisa-
tions’ strategic focus of safety. Night-time and weekend care
has been flagged for safety concerns elsewhere (Han et al.
2017). In NHSB1, the HAN handover is the largest handover
in the three major acute sites but variation in protocols,
training and communication had been identified thus high-
lighting the large potential for error. Further trainee projects
were reported on in Year 6 reporting where seven ‘trainee’
projects were illustrated in the annual reports. These projects
included work in Medical Physics who were struggling with
poor turnaround times for equipment repairs, urgent repairs
that were not supported by a clear process, and a poor
working environment. The different organisational levels par-
ticipating in Lean initiatives concurrently, reflects a structure
with flexibility, and is scaffolded to manage and control mul-
tiple inputs. This reflects the development and management
of a PT approach to generate outcomes that deliver tangible
value (Goicolea et al. 2015), as shown in Table 5 which
details the impact of contextual changes on the programme.
The readiness of the organisation to respond in such a man-
ner, was supported through the change commitment and

Table 4. Lean projects related to targets.

Year Amount of projects Projects related to targets

1 6 4
2 14 9
3 12 6
4 9 6
5 7 3
6 22 8

¼ 70 ¼ 36

Table 5. Contextually derived projects.

Context Project Project objective Programme response

External: Scottish Government
Target Changes

Cancer pathway Reduction in waiting times Reprioritise resources to collect data
and remove process waste

Internal (Strategic): Process Alignment Wheelchair and Seating pathway Provide equipment on demand All pathway staff consulted in project
aims to identify bottlenecks and
improve flow

Internal (Staff Initiated):
Handover Safety

Hospital at Night (HAN) in acute care Safety—minimise potential for error Healthcare teams designed a new
standard operating procedure for
HAN defined roles, responsibilities,
and guidance. Handover sheet
designed and implemented for
patient review
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efficacy of the organisation’s members and its evolving
improvement culture (Narayanamurthy et al. 2018).

4.2.2. Intervention approach
Although it was not always transparent in the reporting why
some projects were supported by Kaizen events or 1 day
workouts, interviewees highlighted time as having an impact.
As aligned to reporting, there was a recognition that at least
initially, 5-day kaizen events were more predominant but lat-
terly, it was more challenging to take staff out of a service
for that length of time, so one-day workouts were used to
mitigate against time restrictions:

We can have anything from a one-day work out to a five-day
Kaizen. We used to do more of the longer Kaizen’s than we do
now. The service is under a lot of pressure, and they feel it
difficult to realise people for that length of time (Lean lead 2).

One operational manager who had experience of Lean
events in and across services explained that at least initially, her
experience had been through involvement in Kaizen events.
She has fully engaged in Lean, undertaken training and had
been involved in running her own project. Time and space for
improvement was prioritised then. During the interview she
reflected on the differences between that and what she had
experienced more recently, resulting in a critique of the
approach, and attributing it as being typical of the organisation.

It (the Kaizen) was watered down, much like ‘oh no we need to
get these people off the shop floor, I know, we’ll compress it all
into kind of five hours’ which is quite a NHSB1 thing to do, so do
all the ‘this is what we’d like, this is what the pressures are, lets
kind of muddle through with some kind of thing which is a
watered down version because we are so time pressured’. So yes,
it was kind of a five-hour session and then something like a 3-
hour afternoon meeting after that and then the follow ups
(Operational Manager 2).

Resource constraints were apparent on occasions as the
programme progressed. The pressures on time became more
evident, reducing the level of support provided to staff in
the development of knowledge and planning of projects.
These important findings, during the progression of the pro-
gramme, highlight the sensitivity of resources and time to
the on-going success and sustainability of Lean implementa-
tions within healthcare (Adebanjo, Laosirihongthong, and
Samaranayake 2016; Stentoft and Freytag 2020).

4.2.3. Programme outcomes
From Year 1 to Year 6, outcomes from projects have been
reported, demonstrating alignment with programme inten-
tions to improve service and support the development of a
continuous improvement capability. In reporting of the proj-
ects, some typical metrics are provided such as reduction in
length of stay, improvement of safety and outcomes from
treatment or working with GPs and shared services to better
meet referral to treatment times. Balancing capacity with
demand was improved through changes to ward routines,
especially in the areas of Occupational Therapy and
Physiotherapy as reported in multiple projects such as
Medicine of the Elderly (MoE) reduction of length of stay.

These changes to routines were also evident in projects in
Year 3 and Year 5. Balancing capacity with demand was
explicitly discussed in reporting for Stroke, Geriatric
Orthopaedic Rehabilitation Unit (GORU) and Inpatient Flow
in Year 5 and for cohesive structuring for multi-agency ser-
vice provision in Substance Misuse (Year 2, Year 4, and Year
6). This was extended into changes in staff roles to better
meet service pressures and included work on staff and med-
ical consultant’s work plans (Substance Misuse in Year 6;
Dermatology projects (multiple); and consultant work plans
in annual leave planning (Year 5).

In reporting outcomes, the focus in the annual reports has
been firmly on the benefits achieved in the patient services.
There is discussion on ‘cost avoidances and savings’ but this is
not as prominent as the reporting of other outcomes. Cost sav-
ings and avoidances are rarely featured in the reporting of indi-
vidual projects in earlier phases, the exception being Year 4
which broke down cost savings and avoidances for 4 projects
out of the 12 conducted. As an average, cost savings and avoi-
dances are listed as being £1–£1.4 million per year of reporting.
However, by Year 4 reporting, savings are estimated at over £6
million but costs and the need for savings are articulated in a
section on challenges and explicitly linking Lean with efficiency
savings; ‘the current financial climate means that NHSB1 must use
Lean to make efficiency savings. The focus of Lean in NHSB1 will
always be to improve services for patients, but the financial impact
of projects is also important and is identified as well’ (Year 4).

Although data analysis and Lean interventions could gen-
erate demonstrable outcomes such as reductions in waiting
times for meeting HEAT targets; softer, qualitative outcomes
such as improved communication, morale and relationships
were also reported. The first discussion of relationships
impacting on services is Year 2. Strained relationships as a
result in a breakdown between administration and clinical
staff, were evident in reporting of a project in Outpatients.
Outcomes in this project are noted as ‘staff satisfaction’ and
‘improved working relationships’ (Year 2). Morale and commu-
nication affecting relationships is again discussed within proj-
ects as three out of 12 projects had related to this in the
Year 3 reporting. Lean interventions supported the manage-
ment of these issues and are listed as an outcome such as
improved working and communication in multi-agency proj-
ects (Social work referral, assessment and allocation proc-
esses project and the Scottish Ambulance Service/turnaround
times project) as well as work within acute services
(Colorectal information flow within Outpatients).

NHSB1 reporting in Year 4 makes clear that although met-
rics produce validation of successful outcomes from projects,
the Lean methodology has softer, qualitative benefits that
are harder to measure.

‘Benefits we can’t measure: As well as enhancements to the
patient experience through reduced waiting times and improved
environments, the organisation benefits from increased capacity
and achievement of targets. The benefits to the staff are not
often measured and can be difficult to quantify.

� Rapid improvement events allow staff from different
departments involved in the same process to come together.
Pressures at different points in the process are seen and
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understood by the whole group and hierarchy disappears for
those few days.

� When staff are given protected time and empowered to make
changes in their place of work, their morale improves’

The importance of developing internal collaborative and
productive Lean resources is a recurring theme in the ana-
lysis of the Lean initiatives. On occasions, projects are
deployed specifically to support this collaboration. Cross-
functional and boundary spanning activities are also evident,
reflecting the strategy of executive board to develop a sus-
tainable Lean approach to enhancing patient services across
all organisational levels and functions. These findings add
weight to growing demands for an enhanced focus on social
aspects within implementations, given the outcomes that
can result (Bortolotti, Boscari, and Danese 2015; Costa and
Godinho Filho 2016; Bortolotti et al. 2018; Lindsay, Kumar,
and Juleff 2020).

The executive team’s planned outcomes from the PT
approach were two-fold in nature. Firstly, it was intended to
deliver ‘hard’ quantifiable benefits in terms of financial sav-
ings, service quality improvements and RTT’s. Secondly,
improvements in ‘soft’ socially important indicators such as
staff morale and skills development were actively encour-
aged. This combination of ‘hard’ and ‘soft’ deliverables is
shown in Table 6. Embedding the continuous improvement
culture through attaining tangible cross-departmental
boundary performance improvements while recognising
intangible ‘respect for people’ benefits was viewed as pivotal
to the success of the programme. From the outset the PT
was designed to demonstrate leadership, commitment, and
openness, through enhanced communication, to support
staff in developing their own improvement initiatives. This
positive and encouraging approach reflects the findings of
other researchers in terms of the deployment attributes of
successful healthcare Lean implementations (Matthias and
Brown 2016).

4.2.4. Sustainability
In Lean annual reports, there has been positive reporting
and Dermatology saw a focus over multiple phases. This
work is reported as successful and sustained, with involve-
ment in follow-on projects. Work was undertaken on path-
ways, linkages to plastic surgery and cancer targets, equity
of patient access to services across the region and GP sup-
port for potential referrals, which were successful and sus-
tained. Staff in the service verified that this was an accurate
reflection of what had happened, as well as the service also

being involved in other services’ projects due to patient
pathway linkages.

99% of outcomes were achieved [in Dermatology Lean projects].
There were huge numbers of staff involved like - everywhere that
Dermatology has links with: Pathology, Plastic Surgeons, and I’ve
just realised that we also did another Lean for Plastic Surgery and
because Dermatology and Plastic Surgery work quite closely
together, we went along to that. It wasn’t actually ours, but we
were invited for our side for how we refer onto them and things
like that (Administrator 1).

Certain groups of staff were recognised for their contribu-
tions to Lean work, for being accountable and ensuring
results. Occupational Therapists and Physiotherapists were
involved in multiple projects, especially in relation to
Medicine for the Elderly pathways, and were described as
‘real movers and shakers’.

Having the right people in the room is important as if
they engage in the project then accountability, success and
sustainability is viewed to follow. Substance Misuse was a
multi-agency initiative. Although there were initially tensions
between healthcare and social work staff, bringing everyone
together through Kaizen, was a turning point.

Some of the people that I worked with (who have been really
hard to work with) have then done full turnabout and once they
are part of an event and especially in Substance Misuse, social
workers were phenomenal, they were fantastic. They were really
driven to take things forward (Lean lead 1).

There is also recognition from staff, that not all outcomes
are viewed as measurable, in respect of meeting waiting
times targets, ensuring equity of access to services, or reduc-
ing complaints. Softer, qualitative outcomes were recognised
from Lean in NHSB1 from interviewees such as better depart-
mental working, equity of decision making and input to pro-
cess improvement.

We seemed to come together more closely as a department
instead of just admin, nurses, and doctors. We were all involved
in the process together so not one main decision – everything
was discussed in the open at the meeting and everybody’s views
got portrayed across as being useful in changes and things
(Administrator 1).

As part of the articulated ‘Lean in NHSB1’ PT, projects are
revisited/audited on an annual basis by the Lean leads.
Reporting of sustainability of projects was covered from Year
2, through to Year 5. However, analysis of reports shows that
there is a ‘drop off’ in what is described under sustainability
from Year 4 onwards with the reporting forgoing mention of
sustainability. The term ‘sustainability’ is last used in Year 4
with ‘insights’ appearing in Year 5. Where sustainability is dis-
cussed, these reports are positive with discussions of how
outcomes have not only been sustained but also how staff
have progressed further Lean initiatives (Dermatology in Year
3 and Year 4). However, by Year 6 there are no summaries
provided of where projects have been revisited or even
‘insights’. In the Year 6 report, there is a summary of work
which looks forward into Year 7 as ‘future plans’. Some of
these projects include areas already visited such as pharmacy
prescribing which had projects undertaken in Year 2 and
Year 3. This time the prescribing pathways within Prison

Table 6. PT deliverables.

Hard (measurable and tangible) benefits Soft (intangible) benefits

� RTT (Targets)
� Improved use of resources
� Cost avoidance/financial savings
� Quality and safety improvement

� Collaborative working
� Better relationships
� Openness
� Empowerment
� Improved communication
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Healthcare will be reviewed which includes those at two pris-
ons within the Health Board region. Complaints were to be
revisited in Year 7, following on from work conducted in
Year 4. HSDU, was an award-winning project in Year 2 but
was to be revisited in Year 7 for process improvement. There
is no further discussion as to why projects which had initially
been the focus in previous phases are being highlighted as
part of the Year 7 work plan. Previously where drivers built
on previous work, this was articulated so it was clear that
there was not just sustainability of earlier work but further
progression of it in services.

Issues over sustainability may be because of work that
has not been progressed, despite positive reports from
Kaizen/workout events held previously. A series of strategic
pathway projects had been undertaken for Medicine of the
Elderly (MoE) and within day hospitals for rapid assessment
appointments which general practitioners could refer into.
This was designed to avoid admissions with extended
lengths of stay. The PT of change very much endorsed
acceptance and accountability from staff which would lead
to an effective result. Although there were initial successes
which had been sustained, when this was attempted to be
replicated across the region to other day hospitals it failed.
Staff perceived the improvement to be driven top down,
without the same investment which had been evident else-
where. This resulted in staff sabotaging attempts at improve-
ment, so the project was later abandoned.

First of all, we were imposing something from the top down on
all the other day hospitals. A couple of them bought into it, we
managed to get them along as far as we possibly could along
the lines of putting it in but there was resource issues which
couldn’t be resolved without any funding and at one particular
day hospital, the day was just a disaster because no-body was
bought into it, and most of the staff were just there to sabotage
it (Lean lead 3).

There are some areas of the reporting (Years 5 and 6) that
start to highlight issues over ‘acceptance’ or engagement
with Lean as a mechanism for improvement which may jeop-
ardise the sustainability and quality of the solution/out-
comes. This also came up in staff discussions and the
medical staff group (consultants) were highlighted as not
accepting change through Lean:

Consultants… a lot of them don’t work as teams. They might be
a team, they might be a group of people who all do the same
thing but they might not see themselves as a team so they
might not be happy for doctor A&B to represent them and to
then come back and say ‘right we’ve done this event and this is
what was decided’ and it doesn’t matter of this was a good or
bad idea, it’s just that they won’t be told what to do by A&B. It’s
this whole first amongst equal’s things, you know? (Lean lead 5).

Another Lean lead spoke on the same theme and how
part of the pre-work with services was to also understand
where the troublemakers in the service could be:

I think a couple of them are anti-everything so I think I’m
learning to find out a bit more about individual personalities and
what the stumbling blocks could be. I had some very honest
discussions with the service management about who the
potential troublemakers were or could be, and it’s kind of been
proved right but I think they are anti-anything new or anything,
they think Lean is a waste of money or a waste of spending
money on us (Lean lead 4).

It is clear when evaluating annual reports that sustainabil-
ity was initially reported in terms of continuing projects and
the positive outcomes that were achieved. Latterly, reporting
using the label ‘sustainability’ declined and was eventually
stopped. It is not apparent why this is the case however, suc-
cessful projects continued to be evident in the published
outputs and the executive team demonstrated on-going
commitment to the programme, as Lean became part of
organisational culture. Sustainability for NHSB1 reflected sus-
tained learning and improvements for the organisation
which was shown through the reports and interviews with
staff members. Success for the programme and its sustain-
ability was measured in terms of fiscal, service and staff mor-
ale improvements. This rounded approach to sustaining Lean
based improvements in NHSB1 was aligning with ‘respect for
people’ and coupled to the external pressures for service
quality and cost enhancements.

Table 7 highlights the success factors and barriers to sus-
tainability associated with the PT approach of NHSB1. Early
focus on organisational readiness for change, involvement of
external consultants to facilitate quick Lean knowledge trans-
fer, development of Lean champions, and executive sponsor-
ship of projects contributed to a significant and
organisationally important start to the sustainable journey.
Challenges to sustain and initiate change within and across
departments became evident as resources became
constrained.

As we have articulated the PT for Lean in NHSB1 and
used this to evaluate the progress of Lean in the organisa-
tion whilst paying attention to sustainability, now we will
present the discussion.

5. Discussion

The lack of longitudinal studies has limited the contribution
of previous studies into Lean interventions and their sustain-
ability (Mazzocato et al. 2014; Stentoft and Freytag 2020).
The existing knowledge developed from ‘snap shots’ of cur-
rent practice reduces their usefulness for practitioners in

Table 7. Sustainability success factors and barriers within a PT approach.

Success factors Barriers

� Executive sponsorship
� Adaptive to contextual changes
� Rounded approach balancing hard and soft

deliverables
� Cross-departmental projects
� “Mover and shaker” Lean champions
� Systemic approach

� Resource and time constraints
� Best practice deployment without substantive support of earlier projects
� Lack of teamwork by some staff due to concerns of its impact on their professional competence.
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understanding the impact and sustainability of Lean over the
longer-term (Jabbal 2017; Roemeling, Land, and Ahaus 2017).
Usually, Lean projects are reviewed over a period of
1� 2 years (Fillingham 2007), and this temporally truncated
view of interventions means many existing studies are
unable to evaluate sustainability. Through assessing 6 years
of reported interventions, with reports correlated by inter-
views, this research begins to address these limitations
through providing assessment on the successes and failures
of using Lean as an on-going continuous improvement
mechanism. This retrospective and longitudinal study has
identified how successful projects, such as Dermatology,
were not only sustained, but were further developed into
subsequent initiatives across multiple years and multiple
pathways including into Plastic Surgery and linked into work
with primary care. Substance Misuse spread across the
region, moved beyond acute care boundaries, and demon-
strated that Lean can be applied and sustained in interven-
tions which involve multiple, external stakeholders. The key
to successful projects has been the multi-disciplinary staff
involved, and their acceptance of the PT for delivering and
sustaining outcomes. In having longitudinal data, it is clear
Lean leads, supported by executive sponsors, engaged with
staff from the outset as part of the programme design. This
included a programme design that supported qualitative
data gathering, rather than a reliance on hard metric data
only. The assessment of qualitative benefits in terms of work-
ing relationships, improved communication, and empowering
staff groups identified that engagement across the full pro-
cess, leads to outcomes being derived and sustained across
multiple initiatives.

Through the lens of PT, the programme design was iden-
tified providing a framework to assess the challenges and
contributors to sustaining Lean based efforts. Through this
longitudinal study, the programme design was shown to
accommodate the contextual pressures and inputs (external
and internal) in which it operated. Programme theories, and
their designs, are expected to adapt to contextual modera-
tors which were not considered at the outset (Goicolea et al.
2015). This ability to adapt to external contextual moderators
was important within the design of the programme, as it
was anticipated that political and social demands would
change the focus on areas to improve. For NHSB1 the ability
to flex was also demonstrated internally, through the devel-
opment of project charters to ensure accountability for sus-
tainability of Lean change. Through embedding flexibility
into the programme design, the executive team could select
initiatives to meet current external needs without compro-
mising their overall objective.

Recognition of contextual influences on programme theo-
ries is important given their potential impact on any outcomes
(Albaek 1989; Dahler-Larsen 2001). Contextual moderators have
a direct impact on programme design and delivery (Olsen,
Legg, and Hasle 2012) and for the case study organisation,
they continued to remain at the heart of the programme and
delivery of improvements. In assessing context, we show how
these external contextual moderators are built into the PT and
design. The target driven nature of healthcare, which is

frequently reported in literature (Ham 2004; Klein 2010;
Radnor, Holweg, and Waring 2012; Walley 2013), was evident
in the case study. In NHSB1 this came from Scottish
Government set targets such as HEAT and RTTs, which influ-
enced interventions for more than half of all projects con-
ducted. It is often documented that Lean is implemented as a
response to budgetary constraints and thus studies focussing
on context, often refer to the external context as the impetus
for Lean (Waring and Bishop 2010; Radnor, Holweg, and
Waring 2012; Gadolin 2019), rather than wider considerations
of contextual moderators being encompassed within a pro-
gramme design. There has been limited strategic linkage to
Lean in previous studies (Burgess and Radnor 2013; Matthias
and Brown 2016) but we evidence the clear alignment of Lean
with NHSB1s organisational strategy. We go on to identify that
there is a further internal contextual moderator, and these
projects are ‘service priorities’ from service staff who nominate
their services for Lean intervention. This results in three sources
of contextual moderators, which influence the choice of Lean
interventions as external and internal priorities change over
time. The PT lives within, responds to contextual moderators,
and will ultimately determine what the programme outcomes
and effects are, while moving forward to achieve NHSB1s over-
all objective.

As observed in NHSB1, PT articulates the process design
as evident in the programme design in Figure 2 where we
see a clear focus on respect for people to understand the
current state of services, any subjective influences as well as
the process of intervention and generating outcomes. This
comes through stakeholder mapping and interviews in pre-
work stages as well as employee derived improvement and
accountability in Kaizen events. Executive interviews also
confirmed that Lean was aligned to organisational and the
HR strategy over a 10-year period. Lean was not just to be
implemented to drive change in the organisation but to
empower front line staff to make those changes.

The programme design offers a further contribution as
this can act as a guide for other Lean healthcare implemen-
tations. For NHSB1, this design provided a strong and sus-
tainable platform for change through Lean. This consistency
of approach is evident in the reporting and is contrary to
general assessments of Lean in the NHS, about a lack of
fidelity to one approach (Jabbal 2017). The study of NHSB1
involves 6 years of projects and reports where sustainability
is evident, providing an example of Lean sustainability which
has been illusive (Burgess and Radnor 2013; Mazzocato et al.
2014). As well as context, another key input into the PT is
the role of people. Part of the PT of change in NHSB1, makes
clear that accountability and acceptance will generate effect-
ive results. We provide evidence of ‘bottom-up’ acceptance
of Lean (Ohno 1988; van Dun, Hicks, and Wilderom 2017)
and this generation of team derived improvement supports
engagement in Lean (Drotz and Poksinska 2014).
Empowerment and improved morale are recognised as less
quantifiable outcomes from strategic projects undertaken,
and here we contribute to recognising the impact Lean has
on the working environment (Adebanjo, Laosirihongthong,
and Samaranayake 2016).
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Where project analysis highlights failures in Lean interven-
tions, these clearly link to social determinants in implement-
ing and sustaining Lean. This emerged in the example of
HSDU which was an award-winning strategic project in Year
2 and was regarded by the Lean lead as being successful
due to a clear process and clear process owner. However,
when there was a change in process owner, the project was
‘picked apart’ so was in scope to be revisited in Year 7.
Middle managers resistance to Lean is important, given their
typical role as change agents when initiatives are determined
to be strategic and therefore are passed top-down (Pedersen
and Huniche 2011).

Strategic, top-down driven change has not ensured Lean
success across sites and has resulted in instances of failure in
NHSB1 due to a lack of staff empowerment and engagement
(Mann 2009). Further social aspects relating to power and
hierarchy within healthcare, can also impact sustainability,
regardless of the profile of any external or internal strategic
intervention (Leite et al. 2022). The impact of professionalism
is apparent in annual reports. A lack of engagement from
orthopaedic surgeons is reported, highlighting non-attend-
ance at events which then will impact outcomes and sustain-
ability of Lean in the service. Professionalism continues to
attract an academic focus as a social determinant influencing
Lean (Drotz and Poksinska 2014; Lindsay, Kumar, and Juleff
2020; Leite, Bateman, et al. 2020). There is scope within
developing PTs for Lean implementation, to further encom-
pass this as another internal contextual moderator, given
healthcare structures and professional demarcations.

5.1. Practical implications

Our findings here demonstrate the value of applying PT to a
service environment, but we also extend these to consider
Lean more widely across other industrial contexts. Although
PT has been widely applied in healthcare (Reed et al. 2014;
Goicolea et al. 2015), it has had limited application within
service operations management when assessing from a Lean
perspective. Although our focus here is healthcare, PT is
applicable to other domains and may counter some of the
reported challenges as assessed in organisations implement-
ing Lean. A tools-based approach dominates assessment of
Lean within the literature base in industrial contexts (Panwar
et al. 2015; Piercy and Rich 2015; Costa and Godinho Filho
2016). Lean failures and poor outcomes are often attributed
to a lack of strategic alignment (Piercy and Rich 2015),
absence of a systematic and adaptive approach
(Narayanamurthy et al. 2018) and a tool, rather than soft
focus (Matsui 2007). For manufacturing organisations, recog-
nising the need to plan and develop Lean interventions
aligned to strategy and developing programmes that can
sustain improvement while accommodating context change,
is an important finding. Key learning points from our case
study include PT encompassing strategic alignment, bound-
ary spanning work involving cross-disciplinary teams, and
enabling a respect for people focus. All of which have previ-
ously been identified as important elements supporting Lean
success when assessing Lean progress in different sectors

(Matsui 2007; Bortolotti, Boscari, and Danese 2015; Piercy
and Rich 2015; Costa and Godinho Filho 2016).

However, Lean in NHSB1 was not without its challenges.
Although the PT was evident throughout the years of activity
we assess here, interviewees referred to resourcing con-
straints in terms of time and space to work on Lean activity.
These resource challenges have been recognised as having
an impact on Lean implementation and outcomes
(Adebanjo, Laosirihongthong, and Samaranayake 2016).

Critically, as we are still amid a global Covid-19 pandemic
and experiencing waves of infections, PT is developed to be
responsive to external and internal changes. The flexibility
which is inherent in the design is worthy of note and needs to
be taken into consideration when looking to implement Lean
in a service environment more generally, beyond healthcare.
Lean is viewed as evolving (Hines, Holweg, and Rich 2004;
Pawar et al. 2015) so PT that adapts to both internal and exter-
nal contextual moderators will contribute to fidelity to one
approach and sustainability. Lean has already been assessed as
supporting services being able to adapt to Covid derived
changes and achieving enhanced performance results
(Tortorella et al. 2021). This was also attributed to culture and
behaviours (ibid). We demonstrate the criticality of human
resources and cross functional groups in deriving outcomes
from Lean. The clear alignment of senior management spon-
sorship and support, mapped to strategy to support culture
change and underpinned by appropriate resources, could go
some way in supporting non-healthcare organisations in align-
ing Lean to strategy if they designed their own PT for Lean
implementation. PT supports a multi-layered approach to
encouraging, recognising, supporting, and including people
from across the hierarchy and breadth of the institution. This
was important in sustaining and growing interventions. The
programme was designed to involve the entire organisation
and respect the people it employs. This approach was critical
in overcoming the ‘islands of excellence’ issue frequently
reported (Hines, Holweg, and Rich 2004).

6. Conclusions

Through the application of a PT lens, the longitudinal study
revealed how a sustained approach to Lean implementation
can be achieved. Fidelity to one approach to improvement is
evident through the programme design. This important find-
ing addresses the concern that healthcare organisations
often engage improvement activities in a piecemeal fashion
before abandoning for the latest initiative (Proudlove,
Moxham, and Boaden 2008; Jabbal 2017). Our research has
also demonstrated the importance of considering and incor-
porating contextual moderators into the PT and design,
when utilising Lean as an improvement mechanism.
Recognition of internal resources, their development, sup-
port, and limitations were an important aspect of sustaining
the Lean interventions. Balancing the needs of fiscal, political,
and social pressures while, having ‘respect for people’ was a
major theme of the programme. PT enabled us to illustrate
and make a further contribution through our analysis of
reporting and interview data, in assessing the impact of
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social determinants on sustainability, which influenced suc-
cesses and failures in NHSB1 Lean interventions.

6.1. Limitations and implications for future research

This study is based on a single organisational case study,
based in a publicly funded, regional, National Health Service
acute care provider in the UK. We acknowledge the limita-
tions of secondary data and missing ‘unexplained’ elements,
though the supporting interview data has gone some way to
address these inadequacies, resulting in rich data evaluating
Lean in NHSB1. However, the existing context and data used
may affect generalisability of our findings across developed
and developing country contexts with varying healthcare
funding structures.

We echo calls from Costa and Godinho Filho (2016) for
future studies to be focussed on the implementation process
and focussing on articulating and evaluating a PT of change,
allows for this. Different country contexts and funding struc-
tures would allow for the comparison of PTs to illustrate
how contextual moderators are built into the programme
and if they differ from those we have identified. Aligned to
this, longitudinal studies of Lean over the longer term
(10–15 years) may provide successful examples of navigating
the social determinants affecting programmes and provide
much needed examples of sustained Lean implementations.

As strategy is a contextual moderator within our PT, we
also call for research which can further assess how Lean sup-
ports strategy. NHSB1 was able to align Lean in support of
organisational strategy and this was embedded in the HR strat-
egy over a 10-year period. Matthias and Brown (2016) have
already recognised a ‘vague’ link between Lean and strategy in
the NHS in England, but there is scope for further assessment
to determine if HR strategies support Lean interventions. HR is
recognised as having critical role in influencing employee atti-
tudes and behaviours, which in turn affects organisational per-
formance. However, this has been noted as being complex in
the healthcare sector due to long standing issues over ‘crude’
performance indicators (Bruce and Hill 1994; Klein 2010).

The current global Covid-19 pandemic offers the oppor-
tunity for further PT based research. There has been evi-
dence of Lean practices supporting Covid-19 responses in
healthcare (Leite, Lindsay, et al. 2020), as well as in services
(Tortorella et al. 2021), but how/if Lean programmes survive
and are sustained during periods of crisis, offers additional
avenues for research.
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