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Abstract

Person-centred cultures are increasingly recognised as essential to the delivery of compas-
sionate, safe, and effective healthcare. While Lean Six Sigma (LSS) is widely adopted as a
process improvement methodology, its application is often critiqued for lacking alignment
with relational or values-based care. This study aimed to test the transferability of three pre-
viously developed Programme Theories (PTs), generated through realist inquiry in a public
hospital setting, within a large private acute hospital. Realist-informed adjudication work-
shops were conducted with interdisciplinary staff who had completed university-accredited
training in LSS. Structured workbooks, visual artefacts, and thematic synthesis were used
to identify how context-mechanism—outcome configurations (CMOCs) held, shifted, or
evolved in the new setting. All three PTs were confirmed, with six CMOCs refined, and
eight new configurations generated. Key refinements included the role of strategic intent,
informal improvement communities, and intrinsic motivation. These findings suggest that
values-based mechanisms underpinning person-centred LSS are not confined to public
systems and may be equally active in private settings. The study confirms the explanatory
strength of the original PTs while contributing new insights into their adaptability. It offers
practical guidance for healthcare leaders seeking to embed person-centred improvement
approaches across diverse systems, regardless of sectoral funding or governance structures.

Keywords: Lean Six Sigma; person-centred cultures; realist evaluation; programme theory;
healthcare improvement; private and public hospitals

1. Introduction

Modern healthcare systems are under increasing pressure to deliver safe, timely, and
high-quality care while remaining responsive to the needs of both patients and staff [1]. In
response, process improvement methodologies such as Lean and Six Sigma have gained
prominence [2,3]. Lean aims to streamline processes and eliminate waste, while Six Sigma
focuses on reducing variation and ensuring quality control. Their integration as Lean
Six Sigma (LSS) has been widely adopted across healthcare systems seeking to improve
efficiency, safety, and reliability [3,4].
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However, despite the growing use of LSS, there remains limited understanding of
how it can be applied in ways that meaningfully support person-centred practice. Much
of the literature continues to focus on technical outcomes such as patient flow, waiting
times, or documentation burden. Less attention has been paid to the relational and cultural
dimensions of improvement [5]. Specifically, the potential for LSS to shape or enable
person-centred cultures, those defined by respectful, collaborative, and inclusive care, is
under-explored. While some studies suggest positive experiences for staff or patients, few
explore whether such improvements are actually perceived as person-centred or whether
they contribute to broader, values-based cultural change within healthcare systems [5-7].

To address this gap, a realist-informed inquiry was undertaken in a large public hospi-
tal, comprising a realist review and realist evaluation. This earlier work explored how LSS,
when taught and practised through a person-centred lens, contributes to the development
of person-centred cultures in acute care settings [7,8]. From that inquiry, three Programme
Theories (PTs) were developed, each comprising a series of context-mechanism-outcome
configurations (CMOCs) to explain how LSS shaped staff engagement, relational practice,
and improvement culture [7]. These PTs later informed the development of the Person-
centred Lean Six Sigma (PCLSS) model, a practice-oriented framework designed to support
healthcare staff in applying LSS in values-driven and relational ways [8]. However, this
paper does not evaluate the PCLSS model. Rather, it tests the explanatory strength and
transferability of the original Programme Theories in a different organisational setting.
Specifically, this paper reports on a realist-informed evaluation that tested the three PTs
in a large private acute hospital. It investigates whether the same generative mechanisms
and outcomes observed in the public hospital setting are recognisable, constrained, or
refined when applied in a different sectoral context. In doing so, the study contributes to
the ongoing development and testing of realist Programme Theories at the intersection of
Lean Six Sigma and person-centred cultures.

This study took place in the Irish healthcare system, where acute hospital care is
delivered across three organisational types: public hospitals operated by the Health Service
Executive (HSE); voluntary public hospitals, which are predominantly state-funded but
governed by private boards or religious institutions; and fully private hospitals, which
operate independently of the state and receive no public funding [9]. While both HSE and
voluntary hospitals are considered public and operate with little functional distinction,
private hospitals are funded through private health insurance and patient fees and are not
subject to the same public service mandates. Notably, many public hospitals deliver both
public and private care via designated bed allocation and separate funding streams [9,10].

This structural divergence provides a compelling lens through which to examine
the transferability of improvement methodologies such as LSS, particularly in relation
to organisational culture, leadership behaviours, and staff engagement. With increasing
international interest in embedding LSS in person-centred ways [3-8], this study aims
to explore whether previously developed Programme Theories can support transferable
learning for organisations seeking to align improvement work with the core values of
compassion, dignity, and partnership, regardless of sectoral governance or funding model.

To ground the study, the following sections outline the origins and principles of Lean
and Six Sigma, their integration as Lean Six Sigma (LSS), and the realist-informed approach
used to develop the Programme Theories tested here.

2. Background
2.1. Lean

Lean originated in the Japanese automotive industry through the Toyota Production
System (TPS) and was later popularised by Womack [11]. Its central aim is to improve
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system performance by identifying and eliminating waste—activities that do not add
value from the customer’s perspective [12]. In healthcare, waste is often expressed as
Non-Value-Add (NVA) activity, such as duplication of documentation, discharge delays,
and long patient waits [13,14]. By focusing on improving the flow of people, information,
and materials, Lean has been widely applied in hospitals and primary care settings, where
it has enhanced patient flow, reduced waiting times, and improved staff efficiency [6,7,15].
Importantly, Lean recognises both internal and external customers (e.g., clinicians and
patients), aligning well with healthcare’s emphasis on the user experience [1,12,13].

2.2. Six Sigma

Six Sigma, developed by Motorola in the 1980s, is a data-driven methodology de-
signed to reduce variation and errors through statistical analysis and structured problem
solving [15]. In healthcare, it is most often deployed through the DMAIC (Define, Mea-
sure, Analyse, Improve, Control) cycle, which provides a cyclical framework for improve-
ment [4,12,15]. A key strength is its attention to the “Voice of the Customer’, ensuring that
improvement efforts address the needs of both patients and staff [6-8,15]. The application of
Six Sigma has demonstrated benefits in patient safety, efficiency, and service quality [16-20],
with staff engagement and data literacy emerging as critical enablers [15,16].

2.3. Lean Six Sigma (LSS)

Lean Six Sigma (LSS) integrates Lean’s waste reduction focus with Six Sigma'’s statisti-
cal rigour [6,7]. Since the early 2000s, LSS has been increasingly adopted in healthcare and
is now among the most commonly reported improvement methodologies [15]. Evidence
highlights its impact on waiting times, diagnostic access, and theatre turnaround, as well
as documentation and workflow standardisation [1,15,16,21,22]. While earlier work often
treated LSS as a technical toolkit, more recent perspectives emphasise its potential to influ-
ence culture, collaboration, and systems thinking [5-7,23,24]. This wider view positions
LSS not only as a set of tools but as an approach capable of shaping relational and ethical
dimensions of improvement, aligning with person-centred cultures [5,7].

While Lean, Six Sigma, and LSS have demonstrated measurable improvements in
efficiency and quality, their broader significance lies in how they intersect with the relational,
ethical, and cultural dimensions of care. This creates a natural connection to the concept of
person-centred cultures, which emphasise dignity, respect, and partnership as foundations
for meaningful healthcare improvement [5-7].

2.4. Person-Centred Cultures

Person-centred care is widely recognised as a foundational pillar of quality health-
care and is defined by a commitment to dignity, respect, compassion, and partnership.
It involves engaging individuals as active participants in their own care, tailoring in-
terventions to their values, preferences, and needs. McCormack and McCance [25,26]
conceptualise person-centredness through a framework that emphasises the importance of
authentic relationships, supportive environments, and care processes that recognise and
uphold personhood.

Person-centred cultures, then, are organisational contexts in which these principles
are embedded in everyday practice. Such cultures are characterised by shared leadership,
staff empowerment, collaborative decision-making, and a commitment to continuous
learning and reflective practice [27]. When nurtured, person-centred cultures can positively
influence outcomes for both patients and staff, supporting experiences of trust, safety, and
holistic wellbeing.

Importantly, the emergence of person-centred cultures requires more than individual
behavioural change; it demands systemic transformation, leadership support, and struc-
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tural conditions that align improvement efforts with ethical care delivery. As Mannion
and Davies [28] suggest, person-centredness must be seen as both a values-driven imper-
ative and an organisational strategy. This view is echoed in health policy internationally,
where person-centred care is now positioned as central to service delivery, quality, and
accountability [1,3,6,7].

Recent scholarship has clarified that person-centredness is not a single intervention
but rather a set of embedded practices sustained by a specific type of culture [29]. Person-
centred cultures provide the necessary conditions for the reliable delivery of person-centred
care [30], supporting not only the patient but also those involved in the broader care
network, including families and staff [29-31]. These cultures require attentiveness to both
the visible structures of care delivery and the often-invisible dynamics of communication,
values alignment, and workplace relationships.

McCormack and Watson [32] caution that healthcare systems continue to overempha-
sise metrics, hard evidence, and tangible outputs, which may in fact hinder rather than
enable person-centredness. Instead, McCormack [33] argues for an evaluative shift, one
that situates measurable outcomes within a broader, person-oriented evaluation framework
that values meaning, experience, and context.

In parallel with the rising prominence of person-centred care, healthcare organisations
have increasingly adopted process improvement methodologies such as Lean Six Sigma
(LSS). While LSS originated in manufacturing, it holds a core principle of delivering value as
defined by the customer, aligning conceptually with the ethos of person-centredness [1,6-8].
However, despite the growing use of LSS and person-centred methodologies in parallel,
relatively little is known about their relationship. This is particularly pressing given the
argument that person-centred cultures are a prerequisite for the reliable delivery of person-
centred care [29,30].

3. Study Rationale and Theoretical Foundation
3.1. Overview of Previous Realist Inquiry

This study builds on a previously published realist review and realist evaluation
conducted in a large public acute hospital [5,7,8]. That realist inquiry explored how Lean
Six Sigma (LSS), when taught and practised through a person-centred lens, contributed to
the development of person-centred cultures in practice. It generated three final Programme
Theories (PTs), each comprising context-mechanism—outcome configurations (CMOCs),
which explained how LSS shaped staff engagement, relational practice, and improvement
culture. CMOCs explain how particular outcomes arise when specific mechanisms are
triggered within particular contexts [34]. In this framework, contexts refer to the structural,
cultural, or organisational conditions; mechanisms are the reasoning or responses they
trigger; and outcomes are the results of that interaction.

The PTs articulated the causal pathways through which LSS shaped organisational
culture, staff identity, and improvement receptivity. Specifically:

e  PT1: Organisational culture—how openness, leadership support, and communication
facilitate cultural change through LSS.

e PT2: Receptivity to LSS—how structural support and perceived value influence staff
engagement with LSS.

e  PT3: Self-perception as practitioners—how internalised identity and peer networks
support sustained LSS practice.

These theories are summarised in Table 1, which outlines the CMOCsSs associated with
each Programme Theory developed in the original public hospital setting.
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Table 1. Programme Theories and Associated Context, Mechanism, Outcome configurations from

Public Hospital Setting (adapted with permission from Teeling et al. [7]).

this way’

C2: Absence of
Improvement taking place
only in departmental silos
C5: Absence of scepticism

to Process improvement
C6: Communication is well
organised and timely
C7: Staff are open to new
ways of working
C8: There is an integrative
and distributed approach
to Lean Six
Sigma deployment
C9: Staff work in an
organisation with
competent Lean
Six Sigma practitioners

Programme Context (C) Mechanism (M) Outcome (O)
Theory
PT1: Organisational C1: Absence of a Culture of | M3: Management actively O7: There is an explicit
Culture ‘we’ve always done it and visibly support and lead | focus on staff experience in

on improvement culture
M4: The project charter is
used to focus process
improvement on both
patients and staff
MB8: Recognition and use of
support from the onsite
service improvement team
MO: Lean is promoted at the
departmental level

addition to that of patients
O8: Increase in quality of
care and improved
patient outcomes
O9: Culture change
0O10: LSS transcends silos

PT2: Receptivity to LSS

C3: Absence of
an overreliance
on measurement
and outcomes
C10: Improvement and
change are seen
as achievable
C11: Resourced
practice areas

M1: College (training)
fees paid
M2: LSS programme offered
to all staff
MB5: Staff actively self-select
and engage in programme
M?7: Staff given protected
time to complete education
in LSS
M10: Provision of protected
time to participate in wider

O3: Seen as an
opportunity for
professional development
O6: Time released to
spend with patient,
adding value to practice
O11: Collaborative,
inclusive and
participatory teams
O12: LSS projects are a
platform for

improvement projects
C13: LSS practitioners are
from within
the organisation

LSS work further improvement
PT3: Self-Perception as C12: LSS practitioners Mé: Staff are receptive to O1: Increased
Practitioners are key people in and are engaged by job satisfaction
leading process LSS practitioners O4: Staff feel actively

M11: Peer Support
M12: Dissemination of
LSS results

engaged to lead on LSS
O5: Staff feel valued
and respected in
the organisation
O13: Staff become
critical and creative
LSS practitioners

3.2. Rationale for Theory Testing in a Private Sector Setting

Rather than replicating the realist review, this study focused on testing the trans-
ferability of the three original PTs developed in the Realist Evaluation [5,7,8] in a large
private acute hospital. The primary objective was therefore to assess whether the previously

developed PTs applied in a contrasting context. In realist evaluation, however, testing

cannot be separated from the interlinked processes of refinement and learning. As PTs

are explored, CMOCs may be confirmed, adapted, or extended, and new insights into

contextual influences and mechanisms naturally emerge. These dimensions are thus not

stand-alone aims but interconnected outcomes of the central task of testing PTs.
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The private setting provides a contrasting organisational context, with less exposure
to national improvement mandates and different incentives for staff engagement and
leadership behaviours. As such, this study offers an opportunity to examine how sectoral
context influences the mechanisms and outcomes associated with person-centred LSS.

A realist-informed evaluation approach was used, retaining the same core inclusion
criteria and participant focus as the original public hospital study. Adjudication workshops,
comparative documentary analysis, and structured dialogue were used to examine how
the previously developed theories held or shifted in this new environment. To support
contextual comparison, Table 2 outlines the characteristics of the original public hospital site
and the current private hospital setting where programme theories were tested, including
key variables such as organisational scale.

Table 2. Comparator of public and private study sites.

Feature Original Study Site (Public) Current Study Site (Private)
Type Public acute Model 4 Teaching Hospital Private Full-Service Acute Hospital

Location Dublin, Ireland Dublin, Ireland

Bed count 784 beds 181 beds
Staff employed 4300 1000
Patient volume Serves 400,000 annually Not pg?&fé};;;ggtt;d; full
Lean Six Sigma 1600+ completed Fundamentals training 500 completed Fundamentals;

(LSS) uptake in Lean Six Sigma; 214 Green/Black Belts. training, 40 Green/Black Belts
Lean deployment 12 years 8 years
UCD-accredited person-centred UCD-accredited person-centred

Programme delivery LSS education LSS education

Cardiology, Heart Lung Transplant,
Specialties include Trauma, spinal injury, neurology,
emergency, oncology

Surgery, cardiology, diagnostics,
orthopaedics, women'’s health

Governance and . Privately funded, insurance-
funding model Publicly funded, HSE-operated and fee-based

As outlined in Table 2, while both hospitals share core improvement structures and
training pathways, the sectoral and organisational distinctions provide a valuable basis for
testing the explanatory power of the original programme theories. The following section
outlines the methods used to conduct this theory-testing evaluation.

4. Methods
4.1. Study Design

This study adopted a realist-informed evaluation design to test the transferability of
three previously developed Programme Theories [7] in a private acute hospital setting.
These theories, established through a realist review and empirical evaluation in a public
teaching hospital, articulate how Lean Six Sigma (LSS) interacts with context to shape
person-centred cultures. Rather than generating new theories, this evaluation examined
whether the original context-mechanism-outcome configurations (CMOCs) were recog-
nisable and constrained, or whether they required refinement in a healthcare setting with
different governance, funding, and organisational dynamics. Realist methodology moves
beyond the question of “does it work?” to examine for whom, in what circumstances, and
why an intervention works [34]. Wong and colleagues [35] emphasise that testing pro-
gramme theories across settings strengthens explanatory power, assesses external validity,
and refines theoretical models in response to real-world variation.

This cumulative approach underpins realist-informed evaluations, where pre-developed
theories are applied to new contexts to assess their robustness and relevance. This de-
sign has been used successfully in other healthcare studies. Flynn et al. [36] conducted a
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multi-phase realist evaluation of Lean sustainability in four paediatric units, using previ-
ously developed PTs and CMOC:s to test their applicability and to identify refinements
in response to setting-specific dynamics. Their work demonstrated that theory-testing
across organisational sites can illuminate which mechanisms are transferable and which
are context-dependent. Other realist-informed evaluations in health systems have fol-
lowed similar designs, where initial theories are tested through stakeholder engagement,
documentary analysis, and structured adjudication to inform cross-contextual learning [37].

Following this approach, the current study applied the original three PTs, each com-
prising a set of CMOCs (Table 1) as the analytic framework for evaluation in the private
hospital setting. The adjudication process enabled a structured examination of whether the
original CMOCs were evident, adapted, or disrupted in the new context, and supported
iterative refinement of the underlying theories based on empirical insights.

4.2. Setting and Participants

The evaluation was conducted in a private full-service acute hospital in Ireland,
previously described in Table 2. Participants were selected using purposive sampling,
aligned to the inclusion criteria used in the earlier public hospital study. Notably, all
participants had completed the same university-accredited Lean Six Sigma (LSS) education
and training programme as those in the original study [23]. This ensured consistency in the
intervention under evaluation across both sites.

A pragmatic sample of 20 participants was drawn (50% of the total LSS-trained work-
force at the site who met inclusion criteria, # = 40). These participants had completed the
LSS programme since 2018 and remained employed within the hospital. Participants repre-
sented a wide range of disciplines, including Nursing, Medicine, Administration, Health
and Social Care (Physiotherapy, Occupational Therapy, Dietetics), and Diagnostic and
Support Services. This ensured diverse perspectives on programme theory adjudication.

4.2.1. Inclusion Criteria

e  Completion of the university-accredited LSS education and training programme.
e  Current employment within the private hospital study site.

4.2.2. Exclusion Criteria

e LSS programme graduates no longer employed at the study site.
e  Graduates currently participating in other research projects, to avoid overburdening
participants or influencing findings.

This purposive sample was selected to enable rich, theory-driven data generation
on the study’s Programme Theories. Participants were asked to reflect on how specific
contexts (C) and mechanisms (M) interacted to produce or prevent particular outcomes (O)
in their organisational setting. In keeping with realist methodology, they were invited to
confirm, refute, or refine the original theories based on their lived experience of applying
LSS in practice.

4.3. Data Collection

Data were collected through two structured, sequential programme theory adjudica-
tion workshops. These replicated the published approach developed and tested by the
research team in a previous realist evaluation in a public hospital [7,38]. These workshops
were purposefully designed to support person-centred and theory-driven data generation,
in line with realist methodology and values-based inquiry [34,35].

Each participant attended two workshops of three hours each, held approximately
one month apart to allow for data analysis between workshops one and two. The first
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workshop focused on introducing and exploring the three original Programme Theories
(PTs) and their associated context-mechanism—outcome configurations (CMOCs). The sec-
ond workshop allowed both individual and group reflection on the PTs. It also supported
collaborative refinement of the theories based on insights from Workshop 1. This iterative
structure was deliberately chosen to allow participants time to reflect, deepen their analysis,
and return with considered input grounded in their organisational reality. Participants
attended two three-hour adjudication workshops, which replicated the facilitation protocol
from our earlier realist evaluation [38]. This ensured methodological consistency and repro-
ducibility, with the previous study demonstrating the robustness and replicability of the
methods employed.

4.3.1. Rationale for Workshop Approach

This method was selected for its demonstrated ability to engage participants as co-
constructors of knowledge, rather than passive research subjects [38]. Workshops were
intentionally aligned to both realist theory adjudication and person-centred research princi-
ples, supporting dialogical engagement, relationship-building, and co-reflection [25]. As
researchers trained in person-centred practice, the team deliberately adopted methods that
enabled participants to express experience through a values-based lens. This approach
attended to both technical and relational dimensions of improvement work [27,38]. Work-
shops have been shown to be effective in enabling the realist process of theory adjudication,
particularly where participants are engaged in what Pawson and Tilley [34] describe as
a “theory-testing role.” Rushmer et al. [39] note that workshops support a two-way ex-
change where knowledge, evidence, experience, and opinion are shared, interrogated,
and deepened. In this study, the workshop design enabled participants to adjudicate
CMOC:s identified in the earlier realist review, and to refine or adapt these based on their
organisational and experiential realities.

4.3.2. Workshop Design and Facilitation

Participants were drawn from a range of clinical, managerial, and support functions
and were grouped interdisciplinarily in each session to reflect the collaborative ethos of
Lean Six Sigma (LSS) implementation. This mirrored the team-based nature of most LSS
improvement efforts and encouraged participants to share perspectives across functional
boundaries. Each participant received a structured workbook containing all three PTs and
their component CMOCs, along with open reflection prompts and visual mapping spaces
(Figure 1). These workbooks served both as individual reflection tools and data collection
artefacts, allowing participants to comment on theory relevance, propose refinements, and
link abstract concepts to their own practice.

bt} SO o™
B e o

Figure 1. Sample of workbook from workshop 1.
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To support participants in engaging meaningfully with the Programme Theories, the
facilitation approach included an overview of the realist-informed study design and the
nature of the PTs. Using the workbooks as visual and interactive guides, the facilitators
explained the purpose of the workshop: to adjudicate the CMOCs derived from the original
public hospital study through participants” own reflections and practical experience. This
aligns with the teaching-learning dynamic in realist evaluation, where participants are
positioned as active theory testers, not passive respondents [34].

The workbooks were revealed incrementally throughout the workshop to support both
independent thinking and layered learning (Figure 1). Participants first generated their
own CMOCs based on personal and professional experience. They were then introduced
to the published PTs and CMOCs. This sequencing enabled any synergy, divergence, or
newly emergent insights to be recorded and explored in dialogue. It supported the realist
goal of identifying not only whether theories held, but under what conditions they applied,
and what might be missing or misaligned in the new context [34].

Each workbook contained dedicated sections for participants to record observations
on existing CMOCs, propose new ones, and reflect on the relevance of the PTs in their own
settings. This structure ensured that participants” views, experiences, and beliefs about
Lean Six Sigma and its effects on staff were foregrounded in the theory-testing process. In
doing so, the design created space for both affirmation of existing configurations and the
generation of novel contextual insights.

Workshops followed a published facilitation protocol developed by the research team
for the public site realist evaluation [38].

e  Workshop 1 introduced each Programme Theory in turn, inviting participants to
explore whether the proposed CMOCs were active in the private hospital setting.
Discussions were guided by reflective prompts such as:

o “Have you experienced this combination of context and mechanism?”
o “What helped or hindered this outcome from occurring here?”
o “What might be missing or different in this context?”

e  Between workshops, the research team synthesised participant responses, annotated
workbook content, and emerging CMOC adaptations. These were collated into a
thematic summary capturing individual insights and cross-cutting patterns. This
summary was returned to participants in Workshop 2 as a printed handout. It enabled
further reflection and structured adjudication.

e Workshop 2 revisited the PTs and CMOCs with this new synthesis in hand. Participants
were invited to reflect again—individually and in groups, on whether the original
CMOCs held, required refinement, or failed to resonate in their setting. This process
allowed the team to revisit, confirm, refine, or refute original CMOCs and, where
appropriate, generate new PTs that better reflected the private hospital context.

Creative engagement materials were used throughout. These included colour-coded
CMOC cards, visual mapping templates, and themed concept illustrations. They promoted
accessible and meaningful interaction with theoretical constructs. These materials, along
with participants’ annotated workbooks and PT diagram notes/markings, were collected
and used as core data sources. At the end of each session, a brief debriefing activity used
Evoke®© cards, which combine imagery with emotive words. Participants used them to
reflect on their experience and share insights or emotions in a non-verbal, values-driven
manner. This activity was consistent with person-centred duty of care, recognising the
emotional labour of reflective practice [38]. Participants were also provided with a summary
of next steps, and invited to engage further should they have questions, concerns, or wishes
to contribute additional reflection outside the group setting.
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In line with realist evaluation, participants’ role extended beyond sharing perspec-
tives. They were explicitly positioned as theory adjudicators, tasked with confirming,
refuting, or refining CMOCs and, where relevant, generating new contexts, mechanisms,
outcomes, or programme theories. Their task was to interrogate whether the dynamics
identified in the original public hospital study resonated within their own organisational
context, and to highlight where adaptations were required. The research team’s facilitation
emphasised co-construction of knowledge, ensuring that participants were not passive
respondents but active contributors to the refinement and development of theory. Outputs
synthesised between Workshop 1 and Workshop 2 were returned to participants to enable
further structured adjudication, thereby supporting both methodological transparency and
reproducibility. This approach was consistent with the published facilitation protocol used
in our earlier realist evaluation [38].

4.3.3. Researcher Positioning and Methodological Coherence

As a realist research team trained in both Lean Six Sigma and person-centred ap-
proaches, we viewed data generation as a relational and reflective act rather than a purely
extractive one. Consistent with the public hospital study [38], our role was to facilitate col-
lective meaning-making. We did not impose interpretive frames. We engaged participants
as person-centred practitioners and encouraged evaluative dialogue that respected iden-
tity, expertise, and experience. This approach sought to integrate person-centred research
values with realist methodological rigour, supporting the generation of trustworthy and
contextually grounded findings [25,27]. Between workshop stages, the research team also
engaged in structured reflective practice using Rolfe et al.’s [40] “‘What? So what? Now
what?” model. This supported iterative learning between sessions and ensured coherence
between facilitation, analytical intent, and values-driven methodology.

4.3.4. Supplementary Data Sources

To support rigour and enable meaningful contextual interpretation, a structured docu-
mentary analysis was carried out alongside workshop-based data generation. The research
team obtained site-level ethical approval to access existing qualitative and quantitative
materials produced independently by staff engaged in LSS projects at the study site. These
materials were generated as part of locally designed improvement initiatives, led by staff
who had completed university-accredited education in Person-centred Lean Six Sigma [23].

The documentation reviewed included project charters, process maps, stakeholder
engagement records, improvement reports, and reflective evaluation summaries. These
artefacts were not created for this study. They emerged from authentic practice within the
private hospital, where staff used LSS tools such as Gemba walks, stakeholder analysis,
and the Voice of the Customer to inform project design and execution. As such, they
provided valuable insight into the real-world application of the PTs being tested and
helped illuminate the contextual conditions that supported or constrained the mechanisms
under examination.

Documentary analysis allowed the research team to triangulate emerging workshop
findings, validate contextual claims made by participants, and identify examples of mech-
anism activation or disruption. This approach aligned with person-centred and realist
principles by privileging locally owned data and minimising duplication or researcher
burden, while still enabling robust theory adjudication across multiple sources [5,23,38].

4.4. Data Analysis

Thematic analysis was used to support the adjudication and refinement of Programme
Theories (PTs), drawing from multiple qualitative data sources generated across both
workshops. In realist evaluation, the key analytic units are context-mechanism—outcome
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configurations (CMOCs), which capture how and why a programme is theorised to work,
for whom, and under what conditions [34,37].

Although realist methodology does not prescribe a specific analytic method, thematic
analysis is recognised for its flexibility and has been successfully applied in previous realist
evaluations involving interviews, focus groups, and workshops [41,42]. Its capacity to
support both inductive and deductive coding makes it well suited to theory adjudication
work, where data may confirm, modify, or challenge existing configurations [43,44].

In this study, Braun and Clarke’s [43] six-step approach to thematic analysis provided
the framework for identifying, reviewing, and refining patterns within the data (Table 3).

Table 3. Braun and Clarke’s [43] Six Phases of Thematic Analysis.

Phase Description
1. Familiarisation Reading and re-reading data; noting initial ideas
2. Generating codes Coding interesting features across the dataset

3. Searching for themes  Collating codes into potential themes; gathering data relevant to each

4. Reviewing themes Checking themes against coded data and the full dataset

5. Defining and naming Refining specifics of each theme; generating clear definitions

6. Producing the report  Final analysis, selection of compelling extracts, linking to research aims

This framework provided a transparent and structured approach and supported rigour
in coding CMOC-related data across workshop artefacts, participant annotations, and field
notes. Thematic patterns were then interpreted through a realist lens using retroductive
reasoning. This linked participant insights to the original PTs and interrogated the causal
logic underpinning outcomes [35].

To maintain clarity and rigour, a multi-stage analytic process was followed:

Analytic Process

1. Initial Coding by CMOC
Two researchers independently reviewed all primary data sources, workbooks, re-
flective outputs, and transcripts, and extracted segments relating to contexts (C),
mechanisms (M), and outcomes (O). These were mapped against the relevant PTs
using a coding template aligned with the original CMOC structure.

2. Pattern Recognition and Thematic Mapping
Using NVivo (version 15), codes were organised into parent and child nodes according
to CMOC components. Cross-cutting patterns and thematic clusters were identified
and reviewed across sources. This process enabled categorisation of participant input
as confirming, refining, or extending specific CMOCs.

3. Retroductive Adjudication and Refinement
Analysis employed retroductive reasoning—an iterative interrogation of data and
theory to understand the underlying generative mechanisms [35]. Each CMOC was
examined to determine if it held in the private hospital context, required adaptation,
or needed extension to reflect new contextual realities.

4. Cross-Case Triangulation
Data from both workshops, including annotated workbooks, audio dialogue, arte-
facts, and reflective materials, were triangulated to ensure credibility and robust-
ness. This process identified recurring insights across interdisciplinary roles and
organisational functions.

5. Theory Synthesis and Reporting
All CMOCs were categorised as confirmed, refined, or newly generated. These were
then synthesised into a revised set of Programme Theories relevant to the private
hospital context. Results are presented in Section 5.
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This structured approach ensured that findings were not simply thematically organ-
ised, but that they contributed meaningfully to realist theory refinement. No CMOCs
were refuted. All three Programme Theories held explanatory power in the private sector
context; six CMOCs were refined, and eight new ones emerged from participant data.

5. Results

All three Programme Theories (Table 1) developed in the original public hospital
setting were confirmed in the private hospital context. Across both adjudication workshops
and supporting documentation, participants consistently recognised the explanatory value
of the existing CMOCs, describing how they reflected the realities of Lean Six Sigma (LSS)
implementation within their organisation. However, while no CMOCs were refuted, a
number required refinement to better reflect sectoral differences, and several new CMOC
elements were generated.

Following theory adjudication, 3 new Contexts, 5 new Mechanisms, and 1 new Out-
come were identified across the Programme Theories, while 6 existing CMOCs were refined.
These updates are summarised in Table 4, illustrating the theory evolution process within
the private hospital setting.

Table 4. Revised Context-Mechanism—-Outcome Configurations Following Realist Testing in the
Private Hospital.

Programme Theory

Context

Mechanism

Outcome

PT1: Organisational
Culture

PT2: Receptivity to LSS

PT3: Self-Perception
as Practitioners

C2 (refined): LSS projects occur at
both departmental and system

levels depending on need

C15 (new): Strategic intent at

senior level to commit to
LSS deployment

C3, C10-C11 (as per original)

C12-C13 (as per original)
C14 (new): Informal sense

M3, M4, M8, M9 (as per original)
M13 (new): Shared Lean
language supports cross-

disciplinary understanding

M1, M2, M5, M7 (as per original)
M10 (refined): Staff voluntarily engage
in LSS even without protected time
M17 (new): Staff commit personal time
due to intrinsic motivation
M6, M11-M12 (as per original)
M14 (new): Communication skills
enhanced through LSS trainingM15

0O7-010 (as per original)
014 (new): Improvement
initiatives contribute to
organisational efficiency

03, 06, 011-012
(as per original)

01, 05,013
(as per original)

C16 (new): Presence of meaningful

of community 04 (refined): Staff feel
actively engaged to

support and lead on LSS

(new): Informal community fosters
sustained motivation
M16 (new): LSS contributes to career
development and identity

and relevant metrics

Six existing CMOCs were refined. These included a reframing of Context 2 in PT1,
where participants described improvement work occurring across both departmental and
system levels depending on local needs, rather than simply overcoming silos. In PT2,
Mechanism 10 was revised to reflect that even when protected time was not provided, staff
still participated voluntarily, driven by internal motivation. This voluntary commitment
also emerged as a distinct mechanism in its own right, later coded as M17. In PT3, Outcome
4 was refined from “staff feel engaged to lead” to “staff feel engaged to support and
lead,” capturing more diverse modes of contribution. Further refinement occurred where
participants described the informal community of LSS-trained staff not only as a context
(C14), but also as a mechanism (M15) that activated ongoing engagement and identity.
Finally, an additional outcome was identified under PT1: participants perceived LSS’s
impact as contributing to organisational efficiency, expressed by them as improved quality
of care, the removal of non-value-added steps in processes, enhanced experiences of care
for both patients and staff, and the ability of the organisation to utilise its capacity more
effectively to meet service demand, a refinement of the PT’s broader impact.
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Alongside these refinements, several new CMOC elements were identified. These
included the strategic intent of senior leadership to support LSS deployment (C15), the
value of a shared Lean language in facilitating cultural change (M13), and the perception
that LSS supported staff career development (M16). Other new elements reflected the
private setting’s emphasis on meaningful metrics (C16), improved communication skills
developed through training (M14), and informal professional communities that sustained
motivation (M15). These additions strengthened and extended the original programme
theories, providing richer insight into how LSS was interpreted and sustained in this
organisational context. The findings also illustrate how certain elements, such as informal
peer networks, can act both as enabling contexts and as mechanisms, depending on how
they influence participants’ reasoning in practice. This underscores the flexible and layered
nature of realist explanation, where analytic boundaries between context and mechanism
can shift based on interpretive framing.

These findings confirm the overall transferability of the original theories while high-
lighting the specific contextual and cultural conditions through which person-centred Lean
Six Sigma was activated in the private sector. The implications of these refinements and
additions are explored in the following discussion.

6. Discussion

This realist-informed evaluation set out to test the transferability of three Programme
Theories (PTs), initially developed in a public hospital setting. These related to: (1) organ-
isational culture; (2) staff receptivity to Lean Six Sigma (LSS); and (3) self-perception as
improvement practitioners. In the Irish context, public and private healthcare are often
presented as dichotomous systems, differing in governance, access, funding structures,
and organisational culture [45]. These perceived differences raise questions about whether
improvement approaches developed in one sector can meaningfully translate to another.
However, this study offers a more considered perspective.

All three PTs were confirmed in the private setting. Participants from across clinical,
managerial, and support roles recognised the relevance of the original context-mechanism-—
outcome configurations (CMOCs), suggesting that the core principles of person-centred
Lean Six Sigma (LSS) are not restricted by funding model or sector. This supports the
realist proposition that well-developed theories, particularly those grounded in mecha-
nisms linked to human behaviour, relationships, and organisational dynamics, can travel
effectively when attention is paid to how they activate under different conditions [35,46].

At the same time, several refinements and additions were identified, highlighting how
organisational context subtly shapes the expression of improvement work. The addition of
strategic intent at senior level (C15) and organisational efficiency (O14) reflects a different
improvement discourse. In the private hospital this was framed more around internal
performance and competitive positioning than national policy alignment. These findings
illustrate that while the mechanisms may be stable, the contexts in which they are triggered,
and the outcomes valued, may shift across sectors [45].

The private setting illuminated several relational and professional dynamics that
enriched the original theories. Participants described the emergence of an informal but
cohesive improvement community (C14, M15). This operated as both a context and mech-
anism for sustaining engagement and reinforcing identity. The sense of peer connection,
often arising outside formal structures, proved a powerful enabler of motivation and cul-
tural change. Similarly, the identification of a shared Lean language (M13) as a mechanism
underscores the value of accessible, unifying terminology in supporting cross-disciplinary
collaboration and reinforcing organisational alignment.
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A striking theme was the willingness of staff to engage voluntarily in improvement
activities, even without protected time (M10 refined; M17 new). They consistently framed
their involvement in LSS as an extension of professional identity and commitment to
high-quality care. This resonates with previous work highlighting the role of internalised
motivation and ownership in sustaining change beyond formal incentives [3,5,7,8,47]. The
confidence participants expressed may reflect a more embedded improvement culture than
originally anticipated.

Additional mechanisms, including enhanced communication skills developed through
LSS training (M14) and a sense of career development and professional growth (M16),
further suggest that person-centred improvement is experienced not only as a technical
activity, but as a relational and developmental one. These mechanisms reinforce the
growing literature on the importance of integrating human development goals within
system transformation work [5,7,28,48].

These findings also contribute to the ongoing development of the Person-centred Lean
Six Sigma (PCLSS) model. Initially generated through realist review and evaluation in a
public hospital [7,38], the PCLSS model integrates Lean Six Sigma methodology with the
values and principles of person-centred care, particularly those articulated by McCormack
and McCance [25]. It offers a framework through which improvement is understood not
only as process redesign, but as a relational, ethical, and cultural endeavour.

While this study focused primarily on staff-related mechanisms, participants also
emphasised that the ultimate purpose of Lean Six Sigma implementation is to enhance
patient outcomes. Improvements in referral processes, care coordination, and staff capacity
were described as directly influencing patient experience and the timeliness and quality
of care. We have therefore highlighted that patient benefit represents the underlying out-
come of efficiency and culture-focused interventions, even when not explicitly the central
analytic focus. Although the focus of mechanisms identified in this study enhanced staff
motivation, shared improvement language, and informal improvement communities were
primarily experienced at the staff level, their downstream significance lies in the benefits
they facilitate for patients and families. The literature establishes a positive relationship
between staff engagement and improved patient safety, with higher engagement correlat-
ing with fewer errors and a stronger safety culture [49]. Similarly, motivated healthcare
workers have been linked to better quality improvement efforts and patient safety across
diverse settings [50] while staff motivation has also been shown to significantly influence
patient satisfaction [51,52]. By making these connections explicit, this study underscores
that person-centred Lean Six Sigma is not only about fostering staff empowerment but is
also instrumental in delivering meaningful, patient-centred value through more reliable,
efficient, and compassionate care.

This study extends the model’s application into the private sector, providing empirical
insight into how its core assumptions hold, and how they adapt, in different organisational
logics. It affirms that the model’s emphasis on leadership, communication, team-based
working, and inclusive metrics resonates across healthcare contexts. Our findings highlight
the importance of senior leadership’s strategic intent (C15) and the emergence of informal
improvement communities (C14, M15) in the private setting, suggesting that a deeper anal-
ysis of these dynamics would be highly valuable. In addition, wider contextual influences
such as leadership styles, external implementation support, and broader political and policy
environments may also shape how Programme Theories are activated in practice. Future
research should therefore explore these dynamics further, as they are likely to impact not
only the emergence of person-centred improvement cultures but also the sustainability and
scalability of person-centred Lean Six Sigma across health systems. Moreover, new ele-
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ments identified here, particularly around peer networks, shared language, and practitioner
identity, enhance the model’s explanatory depth and transferability.

Limitations and Generalisability

While the findings of this study provide transferable insights into the contextual and
cultural dimensions of Lean Six Sigma (LSS) implementation, particularly in relation to
staff engagement and person-centred cultures, some limitations must be acknowledged.
The study was conducted in a single private acute hospital in Ireland, using pre-developed
Programme Theories (PTs) derived from earlier work in a public hospital setting [7,38].
Although the original CMOCs were strongly recognised and upheld, the extent to which
these findings apply across other private healthcare settings, or in health systems with
different governance or funding structures, remains to be tested.

This limitation is partially mitigated by the wider programme of research from which
this study draws. The PTs tested here were developed through a realist review and realist
evaluation within the Irish public sector and have since informed the development of the
Person-centred Lean Six Sigma (PCLSS) model [5,7,8,24]. Although the model itself is not
the focus of this paper, it provides a broader conceptual backdrop and reflects a synthesis
of relational and technical principles rooted in the same realist logic. The PCLSS model
is currently in use by individuals and teams across 12 countries, and has been translated
into German and Spanish, supporting international adaptation and use in varied care
settings [5,8,24].

While the number of sites in this study was necessarily limited, realist evaluation
places less emphasis on the volume of cases and more on achieving theory saturation,
that is, gathering sufficient evidence to robustly test, confirm, refute, or refine programme
theories [6,46,53]. Nonetheless, further independent studies across diverse contexts would
be valuable to expand the transferability of these findings.

We acknowledge the concentration of literature cited by the authors and their collab-
orators. However, this clearly reflects both the current stage of research in this specific
field and the fact that, to date, there are few published studies explicitly exploring the
intersection between Lean Six Sigma and person-centred culture in healthcare. Rather
than a limitation of scope, this highlights the contribution of a sustained and cumulative
research programme [3,5-7,9]. Nonetheless, future research from independent teams, using
alternative methodologies or applied in different international settings, will be helpful in
testing the robustness and relevance of these Programme Theories further. The availability
of the original realist review and realist evaluation in peer-reviewed journals [7], alongside
a specific methods paper [38], and now this comparative study, provides a coherent and
transparent body of work from which others can generate and test Programme Theories
relevant to the intersection of person-centred care and Lean Six Sigma. This cumulative
scholarship provides a foundation for iterative refinement and contextual adaptation [53]
of emerging theories, supporting further exploration of how the relational and technical
dimensions of improvement can be effectively integrated in diverse health system settings.
Although the findings are rooted in the Irish context, the mechanisms identified here—such
as intrinsic motivation, shared language, and informal improvement communities—reflect
challenges and dynamics common to health systems worldwide. Recent reviews of Lean
Six Sigma in healthcare noted that operational complexity, varied funding models, and
readiness factors including leadership commitment, training, and cultural alignment were
consistently reported internationally [54,55]. From a realist perspective, this highlights the
potential transferability of Programme Theories: while high-level generative mechanisms
may resonate across countries, their activation and outcomes will inevitably be shaped
by governance and funding structures. Framing the findings in this way strengthens
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their relevance for international audiences while maintaining sensitivity to contextual
specificity. This is consistent with the principles of realist evaluation, which emphasise
testing Programme Theories across multiple contexts to examine how, why, and for whom
interventions work. Realist evaluation does not seek to produce fixed generalisations but
instead develops flexible, transferable theories by identifying the generative mechanisms
that hold across different settings [53].

7. Conclusions

This study provides evidence that, despite structural and funding differences between
public and private hospitals, core mechanisms supporting person-centred improvement
may still be applicable. The desire among staff to engage in relational, values-based
improvement was evident across all disciplines and functions. This reinforces the potential
for cross-sector learning in healthcare improvement and the enduring relevance of context-
sensitive, yet transferable, theories of change.

We set out to explore whether three previously developed Programme Theories,
originally generated through realist inquiry in a large public hospital, could be transferred,
refined, or extended when applied in a contrasting private hospital context. All three
PTs were confirmed as relevant and explanatory in the private setting, demonstrating
that the underlying mechanisms linking LSS to person-centred cultural development are
not confined to the public sector. Importantly, this finding challenges assumptions that
structural or funding differences between public and private healthcare systems necessarily
limit the relevance of values-based improvement methodologies.

While the theories held, the adjudication process also identified meaningful refine-
ments and additions. These included the emergence of new contextual enablers, such as
senior-level strategic commitment to LSS, and new mechanisms including informal com-
munities of practice, intrinsic motivation to improve care, and enhanced communication
and career development skills gained through LSS education. These findings illuminate
the nuanced ways in which organisational setting shapes the manifestation, but not the
underlying validity of person-centred improvement mechanisms.

The consistency of core mechanisms across sectors, combined with context-specific
refinements, reinforces the explanatory power and adaptability of the original PTs. This
supports a broader conclusion: that improvement methodologies such as LSS, when taught
and practised through a person-centred lens, can transcend organisational boundaries and
foster meaningful cultural change. The desire among healthcare staff to work in values-
driven, relationally focused environments appears to be a shared aspiration, regardless
of setting.

While this study did not set out to evaluate the Person-centred Lean Six Sigma (PCLSS)
model itself, it contributes to its broader conceptual foundation by testing and refining the
Programme Theories upon which the model was later built. These PTs remain analytically
distinct from the model and were tested independently through realist-informed evaluation.
The findings lend empirical support to the argument that improvement work is most
effective and sustainable when it engages both the technical and relational dimensions
of practice.

Our research network will continue to test these theories in different countries, organ-
isational types, and resource contexts, and examine how implementation support, lead-
ership, and policy environments shape their activation. Dedicated economic evaluation
and longer-term studies may also help to assess the return on investment of person-centred
LSS in different systems. Such evaluations could move beyond operational efficiency to
quantify wider economic and organisational value, including impacts on patient outcomes,
staff wellbeing, and system-level sustainability. Lean Six Sigma implementations have
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already demonstrated these kinds of benefits in healthcare, with improvements noted in
both operational and financial performance, indicating the potential to measure return
on investment beyond mere process metrics [55]. While this study primarily focused on
staff-related PTs, it is important to acknowledge that such improvements ultimately serve
patients. Enhancements in coordination, leadership engagement, and the more effective
use of organisational capacity are all directed towards supporting better patient experi-
ences and outcomes. Although patient-level measures were not directly assessed here, the
person-centred orientation of Lean Six Sigma ensures that patients remain the ultimate
beneficiaries of system and cultural improvements [1,5,7,8].

Given the growing use of Lean Six Sigma as an improvement methodology [3], along-
side the increasing emphasis on person-centred approaches to healthcare improvement [5],
there exist opportunities for other researchers to test these theories in different contexts
further. Future independent studies conducted across different health systems, organisa-
tional types, and governance structures would provide additional opportunities to test the
robustness and applicability of these PTs in diverse settings. Realist Evaluation has also
been applied beyond healthcare, including in education, where it supported the develop-
ment of middle-range theories in faculty development programmes [56], in performance
management [57], where it illuminated mechanisms of accountability and improvement
and in policy implementation research linked to budgeting and resource allocation [58]
demonstrating its versatility for evaluating other management methodologies. While
realist methodology is particularly suited to addressing questions of “what works, for
whom, and in what circumstances,” future studies employing other approaches such as
ethnography, comparative case study, or quantitative evaluation may provide complemen-
tary perspectives and strengthen understanding of the robustness and wider relevance of
the PTs.

However, this study offers strong evidence that the foundational principles of person-
centred improvement are both portable and powerful. When appropriately supported, staff
across sectors are not only capable of leading change, but they are also motivated to do so
in ways that uphold dignity, foster collaboration, and promote a shared purpose.
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