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Abstract

Background Normalisation process theory (NPT) provides researchers with a set of tools to support the understand-
ing of the implementation, normalisation and sustainment of an intervention in practice. Previous reviews of pub-
lished research have explored NPT's use in the implementation processes of healthcare interventions. However, its
utility in intervention research, specifically in orthopaedic and musculoskeletal interventions, remains unclear. The aim
of this review is to explore how NPT (including extended NPT, ENPT) has been used in orthopaedic/musculoskeletal
intervention research.

Methods A qualitative systematic review was conducted. Two bibliographic databases (Scopus and Web of Science)
and a search engine (Google Scholar) were searched for peer-reviewed journal articles citing key papers outlining

the development of NPT, related methods, tools or the web-based toolkit. We included studies of any method, includ-
ing protocols, and did not exclude based on published language. A data extraction tool was developed, and data
were analysed using a framework approach.

Results Citation searches, of the 12 key studies, revealed 10,420 citations. Following duplicate removal, title, abstract
and full-text screening, 14 papers from 12 studies were included. There were 8 key findings assessed against GRADE-
CERQual (Confidence in Evidence from Reviews of Qualitative research). Five were of high confidence supporting
NPT/ENPT's use in the implementation process for interventions targeting a range of MSK/orthopaedic conditions.
NPT/ENPT offers a useful analytical lens to focus attention and consider implementation factors robustly. There is lim-
ited evidence for the selection of NPT/ENPT and for the use of the Normalisation Measure Development instrument.
Three findings of moderate confidence suggest that coherence is seen as a fundamental initial step in implementa-
tion, there is limited evidence that study population limits NPT's utility and the application of ENPT may pose a chal-
lenge to researchers.
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Conclusion This review demonstrates NPT's utility in supporting intervention implementation for orthopaedic
and musculoskeletal conditions. We have theorised the benefits ENPT offers to intervention development and refine-
ment and recommend future researchers consider its use. We also encourage future researchers to offer clear justifica-

tion for NPT's use in their methodology.

Trial registration The review protocol is registered with PROSPERO (CRD42022358558).
Keywords Normalisation process theory, Extended normalisation process theory, NoMAD, Orthopaedic conditions,

Musculoskeletal conditions, Complex interventions

Contributions to the literature

» To date, research has demonstrated the use of the nor-
malisation process theory in helping to understand
how healthcare interventions work in practice.

o This review adds to the body of knowledge, support-
ing normalisation process theory’s use to understand
how interventions work in research specific to ortho-
paedic and/or musculoskeletal conditions, such as knee
replacements and lower back pain.

o Future researchers are encouraged to offer further
description as to why specific parts, or versions of the
normalisation process theory are chosen and consider
offering feedback on their experience of using the the-
ory in their research project.

Introduction

The development and evaluation of complex interven-
tions in healthcare has been supported by the Medical
Research Council (MRC) guidance since the first itera-
tion in 2000 [1], subsequently revised in 2006 [2] and
2021 [3]. The 2021 framework provides further consider-
ation as to how interventions interact within the context
they are implemented to bring about change. It divides
complex intervention research into four phases, under-
pinned by six core elements, and promotes intervention
research as an iterative cycle that may begin at any phase
[3].

To compliment the MRC framework, O’Cathain and
colleagues offer additional guidance [4] for considera-
tion during intervention development. Two key actions
highlighted in this guidance which support a recognised
approach to intervention development (implementa-
tion focused) [5] are to ‘draw on existing theory’ and ‘pay
attention to future implementation of the intervention in
the real world’; it is therefore of no surprise that imple-
mentation science theories have been an area of interest
to developers. There are a number of theories, outlined
in the narrative review by Nilsen in 2015 [6], that func-
tion to prioritise aspects related to ‘the how and why’
of implementation. The normalisation process theory
(NPT) is a popular choice among healthcare researchers

with one of the key papers outlining the theory being
cited over 500 times in Scopus [7]. There is no one theory
identified to be superior to another and researchers have
previously commented on the difficulties with choosing
an appropriate approach [6, 8, 9]. NPT is perhaps popu-
lar in the field of health science, because of its develop-
er’s encouragement that there is ‘no right way to employ
NPT’ [10].

Normalisation process theory

In its first iteration, NPT was an applied theoreti-
cal model, known as the normalisation process model
(NPM), developed by Carl May and colleagues in 2006
[11, 12]. NPM aimed to facilitate the understanding and
evaluation of factors that facilitate or inhibit the routine
integration of complex healthcare interventions in prac-
tice [13]. Empirical application identified NPM’s utility in
explaining factors related to ‘collective action’ (the work
participants do to make the intervention work).

NPT was later developed in 2009 [14], extending the
model to a middle-range theory as it was acknowledged
that NPM had limited scope to explain factors beyond
collective action. This development led to three further
constructs of coherence (meaning and sense-making),
cognitive participation (commitment and engagement)
and reflexive monitoring (reflection or appraisal) [14].
NPT therefore provides researchers with a set of tools to
support the understanding of the implementation, nor-
malisation and sustainment of an intervention in practice
[15].

In more recent years (2013 onwards), the theory devel-
oped further to pay attention to dynamic implementation
contexts [16, 17]. Four further constructs were defined
by May in 2013, described as the ‘extended normalisation
process theory’ (ENPT) [16], shown in Fig. 1.

ENPT aims to provide a more detailed explanation of
the implementation process by describing interactions
between (1) agency (i.e., the work people do and the ways
they work with components of the complex intervention)
and (2) context (the resources people draw on to realise
agency) [16].

The constructs of capability and contribution sit
within the bracket of agency and the constructs of
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Contribution
The implementation of a complex
intervention depends on agents'
continuous contributions that
carry forward in time and space

Capacity
The incorporation of a complex
intervention within a social
system depends on agents’
capacity to cooperate and
coordinate their actions

Extended NPT

Capability
The capability of agents to
operationalize a complex
intervention depends on its
workability and integration within
a social system

Potential
The translation of capacity into
collective action depends on
agents’ potential to enact the
complex intervention

Fig. 1 Extended normalisation process theory

potential and capacity sit within context. The con-
structs of the 2009 version of NPT subsequently sit
within ‘contribution” and thus focus purely on expres-
sions of agency independent of the context (shown in
Fig. 2).

Another final tool available for use is the Normali-
sation Measure Development (NoMAD), a 23-item
instrument developed in 2018, based on NPT, to sup-
port the measurement of implementation factors affect-
ing normalisation [18]. The NoMAD’s specific focus is
on the participants’ (those delivering or receiving it)
experiences of implementation. It was suggested by the
developers to be viewed as a pragmatic measure that

Potential J— Capacity

could be applied flexibly to meet research and practice
needs [19].

Purpose of this review

A review by May et al. [10] outlined the uses and limits of
NPT in the implementation of healthcare interventions
in addition to exploring its contribution to the dynamics
of these processes. In this review, one study (n=1/130)
was categorised to use NPT in ‘intervention design.
A recent review by Huddlestone and colleagues [20],
exploring the application of NPT in implementation pro-
cesses in a UK primary care setting, found only five stud-
ies (n=5/35) using NPT as a framework for ‘intervention
development. However, two of the five studies included

Capability J— Contribution

Coherence Collective action
Cognitive Reflexive
participation monitoring

Fig. 2 Organisation of ENPT and NPT. Adapted from Fig. 2 “Towards a general theory of implementation’[16]



Carter et al. Implementation Science Communications (2023) 4:114

in Huddlestone et al’s review were categorised differently
by May et al., identified to use NPT as a tool for ‘organi-
sation and delivery’ rather than ‘intervention design! The
terminology used also differed between the two reviews,
with May et al. referring to ‘intervention design’ and
Huddlestone et al. to ‘intervention development’ It is
therefore clear that the language used to describe inter-
vention development and implementation procedures
amongst healthcare literature is open to interpretation.

What remains unclear, is how NPT has been used in
intervention research specific to the context of ortho-
paedic and musculoskeletal (MSK) conditions. Over 20
million people in the UK live with an MSK condition [21]
and over 750,000 patients currently sit on an NHS ortho-
paedic waiting list in England [22, 23]. The development
of complex interventions targeted at improving the care
and outcomes of this patient group is therefore an impor-
tant area of healthcare research and aligns with several
research priorities [24—27].

Complex intervention development is resource-inten-
sive. Careful consideration of the approach is vital to
ensure rigour and, therefore, cost-effectiveness. Under-
standing the utility of NPT in intervention research spe-
cific to orthopaedic and MSK conditions may inform
its future use in similar research, in particular interven-
tion development. Knowledge of NPT’s usability with
an understanding of barriers and facilitators to its use
will also support future researchers by offering clarity
to NPT’s use whilst ensuring previous pitfalls are not
repeated.

The purpose of this review is to explore how NPT
has been used in intervention research targeting adults
(>18 years old) with an orthopaedic and/or MSK con-
dition in a healthcare setting. The objectives are to (1)
identify how NPT has been used (e.g. in the process
of intervention development, implementation and/or
refinement), (2) explore insight generated in the use of
NPT and (3) understand the benefits and disadvantages
of using NPT as critiqued by researchers.

Definitions used in this review

Some definitions are used interchangeably among the
literature to define intervention development processes.

Table 1 Definitions used in this paper
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For the purpose of this paper, we have defined our inter-
pretation of the following terms in Table 1.

Methods

Reporting and registration

This review is reported according to the ENTREQ
(Enhancing transparency in reporting the synthesis of
qualitative research) statement (Additional file 1) [28] and
registered with PROSPERO (CRD42022358558, https://
www.crd.york.ac.uk/prospero/display_record.php?ID=
CRD42022358558).

Search strategy

The search strategy outlined in the protocol was fol-
lowed. Similar to the strategy outlined by May et al
[10] and Kirk et al. [29], the main method of searching
was focused on citations. Citations of key papers outlin-
ing the development of NPT, related methods or tools in
addition to the web-based toolkit (Additional file 2) were
searched in two bibliographic databases (Scopus and
Web of Science) and a search engine (Google Scholar)
from inception to November 2022. The keywords ‘ortho-
paedic’ and ‘musculoskeletal’ were applied to narrow the
results.

Eligibility criteria
An overview of the inclusion and exclusion criteria is
shown in Table 2.

Data extraction

Data were extracted by two reviewers (HC and AH) using
an instrument developed by the review team. Data were
extracted on: authors, year of study, study type, popula-
tion/study setting/condition, intervention, use of NPT
(intervention development, implementation or refine-
ment), insight generated in the use of NPT and author
critique of NPT.

Quality appraisal

Quality appraisal of included articles was carried out
using the CASP checklist [30] with guidance from the
Cochrane Handbook (chapter 21) [31] and Long et al.
[32].

Term Definition

Development

Any process related to the inception and design of a novel intervention. This can be any-

where on the continuum from initial scoping work, to determine the need for the inter-
vention, through to the developed prototype

Implementation
Refinement

The process of embedding the intervention within the setting/context of its intended use
The process of refining or adapting an already existing intervention
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Inclusion

Exclusion

« Peer-reviewed journal articles where NPT was used in the intervention
development, implementation or refinement process

« Any healthcare setting

« Any intervention targeted at an orthopaedic or musculoskeletal condi-
tion, e.q. exercise, leaflet, website and screening tool

« Any method, including protocols, provided there was a clear explanation
of how NPT will be or has been used

« Any study that used NPT as a stand-alone theory or in combination

with other theories (a clear description must be provided for NPT's specific
contribution to the process where it is used alongside other theories)

+ Any language where it is feasible and pragmatic to translate the article
into English. (In the first instance, Google Translate will be used for title
and abstract screening. Where a study is included for full-text screening,
the translation will be checked, where possible, with a native speaker

of the language via Cochrane Task Exchange or colleagues within the Uni-
versity of Nottingham)

+ NPT influence not clearly explained
- Intervention implemented outside of a healthcare setting
- Intervention not targeted at an orthopaedic or musculoskeletal condition

Data analysis
Framework analysis was used to identify the use and
commentary of NPT in orthopaedic/MSK intervention
research in addition to exploring insight generated in
the use of NPT. Two matrices were developed a priori,
as described in the protocol, with matrix one mapping to
objectives (1) and (3) and matrix two mapping to objec-
tive (2) (Fig. 3).

Relevant data were imported, from all sections of the
paper, into Microsoft Excel (Microsoft Cop., Redmon,

WA, USA) for analysis. Initial analysis focused on matrix
one, aiming to understand and identify how NPT
had been used in each study. The a priori headings
aligned with the review objectives and no refinement
was required. In matrix two, the pre-defined headings
included the constructs of collective action, cognitive
participation, coherence and reflexive monitoring. How-
ever, four of the 14 papers identified the constructs of
ENPT and so the matrix was expanded to include capac-
ity, potential, capability and contribution. One study also

+ Use of NPT in intervention development \
« Use of NPT in intervention implementation

+ Use of NPT in intervention refinement

Pros of using NPT

« Cons of using NPT

« Other commentary on the use of NPT

Matrix 1 .

e Other

J

Matrix 2

~

« Collective action

+ Cognitive participation
+ Coherence

« Reflexive monitoring

+ Other

Fig. 3 Provisional matrices
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utilised the NoMAD questionnaire and so this was also
included as an item in the matrix. After this initial map-
ping to matrix two, charting was completed for 25% of
the dataset. The items were reviewed and felt to cover
all aspects of NPT’s use and the remainder of the dataset
was mapped to the refined matrices (Fig. 4).

Following data mapping onto the two matrices, data
were organised into broad themes with the aim to sum-
marise the dataset: (1) What was NPT used to support?;
(2) NPT use, justification and insight generated; and (3)
critique and commentary of NPT use.

Assessment of confidence

GRADE-CERQual (Confidence in the Evidence from
Reviews of Qualitative research) was used to assess the
confidence of the review findings [33]. The interactive
Summary of Qualitative Findings (iSoQ) tool was used to
facilitate its application [34] in addition to guidance from
the GRADE-CERQual paper series [35-39].

Results
Search results
Citation searches, of the 12 key studies, in the two data-
bases and search engine revealed 10,420 citations. A
PRISMA flowchart is shown in Fig. 5. Keyword search-
ing of ‘musculoskeletal’ and ‘orthopaedic’ narrowed the
results to 755 citations. Following duplicate removal,
279 titles were screened for inclusion. Of these, 125 were
excluded and 154 abstracts were read. One hundred cita-
tions were excluded and so 54 full texts were screened
for inclusion. At this stage, 40 texts were excluded leav-
ing 14 papers with results from 12 different studies to be
included in the review.

It is important to acknowledge that ten studies were
excluded from this review due to the limited descrip-
tion of NPT use. Authors provided a single statement

Matrix 1

¢ Use of NPT in intervention development

e Use of NPT in intervention implementation

¢ Use of NPT in intervention refinement

Matrix 2
¢ Collective action
e Cognitive participation
e Coherence
¢ Reflexive monitoring

Fig. 4 Final matrices
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referencing the utility of NPT in the study, with little to
no further detail of its use. For example:

Individual agency and reflexive monitoring played
an important part in the successful implementation
of VC. [40]

Four of the ten studies were excluded as limited detail
was provided to support NPT’s use in isolation of other
theory/theories used in the study. For example:

Training and educational packages were developed
for GPs and practice nurses by drawing on the work
of May et al, Grol and Michie et al [41]

Types of studies
In this review, 14 papers report the application of NPT in
12 studies. The data extraction table is shown in Table 3.

Included articles were of a qualitative (n=9) [42, 44—
47, 51-53, 55] and mixed methods design (n=4) [43, 48,
50, 54], with one commentary included to support the
justification of NPT use in one study [49]. Among the
qualitative studies, semi-structured interviews were the
most common method (n=38) [42, 44—47, 50, 52, 55] with
two studies utilising semi-structured interviews along-
side observations [51] or focus groups [53].

The studies adopting a mixed methods design incor-
porated multiple workstreams. In these instances (n=4),
only the stage incorporating NPT was extracted. Qualita-
tive methods were used in three of the mixed methods
studies (semi-structured interviews [43, 50], observations
and interviews [48]) and one study used a quantitative
online questionnaire [54].

What was NPT used to support?

Intervention development, implementation and refinement
In all 12 studies, NPT was used to support intervention
implementation. There was no evidence of its use for

® Pros of using NPT

e Cons of using NPT

e Other commentary on the use of NPT
e Other

e Capacity

¢ Potential

e Capability

e Contribution
e NoMAD
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Records identified by searches
n=10420
Google scholar (n=4729)
Scopus (n=2470)
Web of Science (n=3217)

v

Page 7 of 25

Included for title screening

(after duplicate removal & keyword screening) > EXC_IUded
n=279 n=125
\ 4
Included for abstract screening .| Excluded
n=154 i’ n =100

v

Included for full text screening

v

n=>54
] :
Included papers .
n=14
(12 studies) .

Reasons for exclusion:

* NPT not used to support intervention development, implementation or refinement

¢ Study setting not healthcare

Condition targeted by the intervention was not specific to MSK/orthopaedic discipline
« Explanation of how NPT had been/was planned to be used was unclear

The specific influence of NPT was unclear when used in combination with other
theories/frameworks

Unable to access full-text

Excluded
n=40

Fig.5 PRISMA flow diagram

intervention development or refinement. However, one
study reported to have used the results from the NoMAD
instrument, evaluating the intervention’s implementation
(in addition to results from the three other elements of
the multi-phase study) to support the refinement of the
intervention in further work [54].

In two studies [43, 47], NPT was used alongside
another theory: boundary objects concepts [43] and pref-
erence theory [47].

Interventions and conditions

Of the 12 studies, five of the implemented interventions
were a new clinic pathway, service or consultation [42,
48, 50, 51, 54]; two were interventions related to rehabili-
tation [45, 55] or an assessment tool for a specific condi-
tion [43, 52]; two were a consultation medium [46, 47];
and one was a vocational advice intervention [53].

The condition most commonly addressed by an inter-
vention was hip fractures (n=4) [42, 50, 51, 55], followed
by conditions related to the shoulder (n=2) [45, 46] and
lower back (n=2) [43, 52]. Two interventions targeted
generic musculoskeletal and/or orthopaedic condi-
tions [47, 53] and one intervention targeted a condition

specific to the knee [54] and one the condition of osteo-
arthritis [48].
A summary is shown in Table 4.

NPT use, justification and insight generated
The frequency of use for each NPT construct is summa-
rised in Fig. 6.

The construct of coherence was the most used, cited in
eight papers (7 studies) [43, 44, 47, 49, 51-53, 55]. Three
studies used all four constructs of the original theory [47,
51, 55]. One study [53] reported to use all four constructs
of the original theory but there was no evidence in the
results of the use of reflexive monitoring. Where ENPT
was used (four studies), all four constructs were used
together as a ‘set’ [42, 45, 46, 50]. No study utilised any of
the original constructs in combination with one or more
construct from ENPT. Thirteen of the included papers
were published after the introduction of the ENPT in
2013. There was limited justification across all studies
for the selection of NPT and individual construct use.
Instead, authors simply stated its use such as:

We used qualitative methodology to explore the
underlying reasons behind the MUJO System’s
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Table 4 Summary of NPT use according to intervention and conditions

Vocational advice

Assessment tool

Hip fracture

Original NPT Constructs Extended NPT Constructs
Collective Cognitive Reflexive . . - o
- Participation Coherence Monitoring Capacity Potential Capability Contribution

Clinic pathway,

service or v v v v v v v N
c consultation
;9_. Consultation
c di v
g medium
Q . .
£ Rehabilitation

Generalised
orthopaedic /
musculoskeletal
condition

Shoulder

Osteoarthritis

Condition / body part
targeted

Lower back

acceptability and this work was informed by Nor-
malisation Process Theory (NPT). [45]

The framework supplied by these concepts from NPT
was used in two ways. First, it provided a structure
for the research team in its approach to engaging
with the practices by identifying factors facilitating
implementation and overcoming barriers to deliver-
ing the MOSAICS intervention. Second, it provided
a framework for analysing and evaluating the pro-
cess of implementing the intervention. [48]

Coherence
This construct was suggested to be a fundamental first
step in intervention implementation [43, 49, 52].

The mechanism of ‘coherence; which is concerned
with sense-making and giving meaning to a new
intervention, is a pivotal first stage for implementa-
tion, and a focal point of our study. [49]

It was explained, in all studies, to support ‘sense making’
and understanding of the intervention amongst patients
and/or clinicians. In three papers [43, 44, 49], it was fur-
ther explained to understand the degree of meaning of the
intervention. One study [52] explained to have chosen this
concept alone, as they found little evidence to support the
use of any other constructs for their population.

There was no new insight gained into the utility of this
construct from that already reported in the literature by
May and Finch [14]. All results reported under the head-
ing of coherence, related to understanding/sense-making
of the intervention by patients/clinicians.

Cognitive participation, collective action and reflexive
monitoring

Cognitive participation and collective action were used
in four studies and reflexive monitoring was used in
three studies.

There was no discussion in any of the studies utilis-
ing these constructs as to the reason for their use. In all
studies, results were reported against each construct, for
example:

Shared decision-making and effective communication
strategies were suggested as mechanisms to overcome
barriers to engagement in physiotherapy, as well as the
need to tailor approaches to accommodate differing
individual needs (collective action). [55]

Reflexive monitoring

Patients were forthcoming with feedback about
their experiences. [47]

The interventions being implemented in the studies
that utilised these constructs were as follows: a consul-
tation medium for patients with an orthopaedic/MSK
condition [47], a multi-disciplinary care management
programme for patients following a hip fracture [51], a
vocational advice intervention for patients with MSK
pain [53] and physiotherapy for postoperative hip frac-
ture patients [55].

There was no new insight gained into the use of these
three constructs from that already documented in the
literature [14].
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Orlglnal NPT constructs

Frequency of use

v
= =] = | = = == =

Collective
action

Cognitive Coherence Reflexive
Participation Monitoring

F______
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Extended NPT constructs

Capacity Contribution I

Potential Capability NoMAD

NPT Construct

Fig. 6 NPT construct frequency

Extended NPT

The four papers citing the constructs of ENPT [42, 45,
46, 50] utilised all four concepts, with no study using one
concept in isolation of the remaining three.

All four studies utilised each construct as a heading to
present their results against and described these in line
with the original descriptions outlined by May in 2013
[16]. Examples include:

Capacity — Social structural resources available to

patients and clinicians

The accessibility of the equipment for patients and
clinicians was identified as the main barrier to using
the device [45]

Participants’ contributions to enacting a fracture
prevention service depend on them investing in
meaning, commitment, effort and appraisal.

Fracture prevention co-ordinators did not change
the clinical work that was undertaken. Rather, their
introduction changed the way the work was organ-
ised and delivered. Multidisciplinary meetings were
used to sustain the potential and capacity of profes-
sionals involved in service delivery. [50]

The interventions being implemented in the studies
that utilised these constructs were as follows: a reha-
bilitation device to treat shoulder pain/dysfunction [45],

videoconferencing for atraumatic shoulder instability
[46] and a fracture prevention service for patients follow-
ing a hip fracture [42, 50].

NoMAD

The NoMAD instrument was used in one study [54] to
assess health professional stakeholders’ views (involved
in the development or future delivery of the intervention)
about the implementation of a care pathway for people
with chronic knee pain after knee arthroplasty. Results
from the survey were collated and presented as a descrip-
tive summary. An exemplar results statement is shown
below:

Stakeholders’ opinions varied about how different
the STAR care pathway was to usual patient care.
This may reflect diversity in current practice for
assessment, management and treatment of chronic
post-surgical pain. [54]

Critique and commentary of NPT use
Six studies (seven papers) commented on the benefits of
using NPT/ENPT to:

(1) Focus attention towards key implementation factors
[47, 51]

(2) Produce more robust understanding of identified
issues [43, 44, 53]
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(3) Draw attention to specific elements of sense-mak-
ing and community of practice [48]

(4) Account for all issues relating to implementation
during data analysis [50]

Negative aspects of NPT use were less frequently
documented, with only two studies reporting difficul-
ties with its use [42, 52]. One study commented on the
overlapping nature of ENPT constructs and resultant
uncertainty as to whether data were coded correctly.

A challenge in the application of extended Nor-
malization Process Theory was the overlapping
nature of the constructs, meaning that data could
be coded into more than one construct [42]

The second study [52] described the lack of available
evidence to support the use of three NPT constructs
(collective action, cognitive participation and reflexive
monitoring) to reflect the data for their studies popula-
tion (behaviours and attitudes of GPs) and subsequently
justified the use of only one construct (coherence).

We were interested in explaining the obstacles to
the early adoption of the new system, which fit-
ted in with the concept of ‘coherence, and because
we found little evidence that the other NPT con-
structs (for example, cognitive participation, col-
lective action, and reflexive monitoring) accurately
reflected the behaviours and attitudes of the GPs
in this study. [52]

Three research teams decided to use an abductive
approach to analyse data due to concern that NPT, used
to develop a framework approach, may not capture all
important data elements [42, 50, 53]. They described
analysing data inductively as a preliminary step before
mapping data onto the NPT framework to combat
this concern. However, two teams [50, 53] commented
that NPT was able to account for all issues relating to
implementation.

Undertaking an abductive analysis, to enable us
to use extended NPT, is potentially challenging,
as data must be coded into constructs while it is
ensured that they are not ‘forced’ into pre-defined
categories. We avoided this problem by perform-
ing an initial inductive analysis to identify factors
that may impact on the implementation of services
and then transposing them onto the theory. Doing
so meant that any factors that did not fit’ within
the theory would have been identified. However, we
found that the theory was able to account for all of
the issues relating to service implementation. [50]

Page 16 of 25

One study commented that where NPT was used to
support analysis, this was primarily as a guide to ensure
data were not restricted.

NPT was adopted as the guiding theoretical frame-
work underpinning emerging themes and concepts.
However, NPT was used primarily to guide analy-
sis, and not to restrict the exploration of other pos-
sible theoretical insights. [52]

Other commentary of its use was related more closely
to the utility of theory in understanding implementa-
tion in complex healthcare environments rather than
specific commentary about NPT.

Fracture liaison services are complex interven-
tions, and a strength of the study is the use of NPT
as a theoretical framework in order to help to
understand something of the complexity of change
within health services. [50]

No study utilised the original four constructs of NPT
(cognitive participation, collective action, coherence
and reflexive monitoring) in combination with those
in the extended version (capability, capacity, potential
and contribution). However, one could argue that those
utilising ENPT are inadvertently including the original
four constructs within the construct of contribution,
although this distinction was not discussed in any other
studies that utilised ENPT.

Quality appraisal

The CASP qualitative tool was used to assess 12 of the
14 articles. Where two papers described the results
of one study [43, 44, 48, 49], these were appraised
concurrently.

All papers were deemed to be of sufficient qual-
ity using the CASP tool. In general, there was limited
evidence in six studies [42, 50-54], to support the
appraisal of question six regarding the relationship
between the researcher and the participants. However,
appraisal against the remainder of the questions was
felt to be sufficient to not call the rigour of the arti-
cles into question. It is also acknowledged that lack of
evidence to answer this question may be due to limi-
tations with manuscript word count and reflexivity of
researchers not being a formal requirement from jour-
nals for publication.

Assessment of confidence

There were eight key findings assessed against the
GRADE-CERQUAL criteria. The results of the assess-
ment are shown in Table 5.
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Discussion

Key results

In this review, we identified 12 studies utilising NPT dur-
ing intervention implementation for orthopaedic/MSK
conditions. These studies were reported or discussed in
14 peer-reviewed journal articles. Eight key findings were
assessed using GRADE-CERQUAL with five of high and
three of moderate confidence.

The use of NPT was most prevalent in qualitative study
designs. It was used to support intervention implementa-
tion across primary, secondary and tertiary care settings
for a range of MSK and orthopaedic conditions includ-
ing specific conditions such as hip fractures, sciatica
and atraumatic shoulder instability and more generically
described conditions such as MSK pain. The constructs
and theory (NPT/ENPT) were used in line with that
which has previously been described by May and Finch
[14, 16, 17].

A summary of recommendations is shown in Table 6.

Results in context

Implementation of complex interventions should be
envisioned as an iterative process [3, 4, 17]. However, the
predominant use of a single construct (coherence) and
the suggestion that this is a fundamental first step in the
implementation process is indicative that, for interven-
tions specific to orthopaedic/MSK conditions included
in this review, implementation using NPT is still seen as
linear. Viewing implementation as a one-directional pro-
cess is problematic. Coherence is concerned with agents
perceiving a need for the intervention and seeing it as
meaningful. If this is considered to be met, with no other
elements explored, there is potential for research teams
to miss factors that could instantly disrupt intervention
adoption at the next stage, examples include:

(1) Lack of resources available to support workability of
the intervention (collective action)

(2) Lack of outcomes recorded to evaluate the inter-
ventions use and thus lack of evidence to demon-
strate its benefit to service commissioners (reflexive
monitoring)

Further, if the next step is reached along this linear pro-
cess, it is implied that factors relating to coherence are
not revisited. As the intervention and research evolves,
key issues relating to coherence may be missed that
subsequently affect intervention normalisation further
down the line. Therefore, considering coherence in iso-
lation of other factors seems to narrow the practice for
complex intervention implementation in health care and
we encourage moving away from this linear model. We
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acknowledge that viewing implementation as linear may
only be one account for the use of coherence as a stan-
dalone construct. However, in the absence of reflexive
accounts from authors offering further insight into this,
alternative explanations are limited.

In addition, the use of NPT in isolation, without the
additional elements outlined in the updated ENPT, may
result in key contextual factors facilitating or inhibiting
the intervention being missed [3]. The context in which
the intervention is to be implemented is an important
consideration, given that it will exert its influence by
altering existing practices, changing resource utility and
impacting upon user and deliver relationships. Context is
described by Skivington et al., to be considered as both
dynamic and multi-dimensional to include physical, spa-
tial, organisational, social, cultural, political or economic
features [3]. However context has been acknowledged
as an important but poorly understood aspect of imple-
mentation [6, 56]. This is perhaps because a universally
accepted explanation of context has yet to be established,
as recognised in a recent systematic review which sum-
marised 64 studies with the aim of defining and assessing
context in healthcare implementation studies [57]. The
review encouraged the development of an operational
definition to support consistency in future research stud-
ies and to allow for context to be appropriately accounted
for. In the absence of a unified definition, the constructs
offered in ENPT support the consideration of contextual
elements (including social norms and roles and cognitive
and material resources—capacity, individual intentions
and shared commitments—potential) [16]. Whilst a sin-
gle tool/theory may not capture and account for all rel-
evant elements, lack of any consideration of the context
is not supported by the current evidence base. Use of the
original constructs of NPT alone could therefore be con-
sidered insufficient. However, as the studies included in
this review did not report or discuss this, NPT’s utility to
address contextual factors is unclear.

The use of NPT in supporting implementation was
demonstrated across a range of healthcare settings for
interventions targeting several different orthopaedic/
MSK interventions. There was consistent stability of
each NPT construct across the studies, used against their
description in the literature, demonstrating NPT’s abil-
ity to be applied successfully to a range of intervention
research projects. The original developers suggest that
the optimal way to employ NPT is to adapt it, specific to
the research goal to support workability [58]. This review
supports that NPT can be used to meet the needs of a
range of interventions for several different conditions in
the field of MSK/orthopaedics; however, there is limited
evidence to support its adaptation. There was also no
evidence for NPT’s utility in intervention development
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Table 6 Summary of recommendations for NPT and ENPT based on review findings

Recommendation based on review findings

NPT/ENPT can be used to support and understand implementation of orthopaedics/MSK interventions

1

2 Consider NPT/ENPT to support intervention development and refinement. Offer detail of its use and usability to inform future research in this area

3 NPT/ENPT seems appropriate for use across all orthopaedic/MSK conditions and target populations

4 Consider the additional constructs offered by ENPT to support greater exploration of contextual factors but be cautious of the potential challenges
with the overlapping concepts. Inviting a researcher familiar with NPT/ENPT may support this

5 Report on the challenges of using NPT/ENPT to inform future researchers

6  Consider using the NoMAD tool and reporting on the instruments' utility to add to the evidence base and inform future researchers

despite the use of theory being highlighted as a key
action in this phase [4]. Reserving NPT for use solely in
the implementation phase may delay the identification
of key inhibiting and/or facilitatory factors. This practice
also promotes a linear stepwise process which we have
previously identified to be problematic. NPT’s utility in
supporting the iterative development process therefore
remains hypothetical as there is currently no evidence to
evaluate its use.

There was a concern in three studies that NPT, when
used to support framework analysis, may not account for
all captured data [42, 50, 53]. This was addressed by the
introduction of a preliminary stage of inductive analy-
sis before data was subsequently mapped on the NPT
framework. However, two study teams [50, 53] reflected
that NPT was able to account for all issues relating to
implementation, providing reassurance for future stud-
ies that an initial inductive stage may not be necessary.
However, despite the two study teams being satisfied
that analysis using NPT was sufficient, it could be argued
that these interpretations could be expanded upon using
ENPT. As we have suggested that the original constructs
may not cover all important aspects of implementation,
some elements may have been missed through the sole
use of NPT.

It was acknowledged by the review team that there was
a lack of justification, by study authors, for NPT’s use
across the included studies. Despite this, the benefits of
its use were accounted for in six of the included 12 stud-
ies. Further discussion detailing reflexive decision-mak-
ing would have added deeper insight and clarity for the
selection of NPT amongst other theories and for individ-
ual construct use. This would support future researchers
to understand the usability of NPT and the appropriate-
ness of its choice. Negative aspects of theory use were
sparsely reported. This could be due to the user-friend-
liness of the theory and thus minimal issues experienced
or due to the limitations to manuscript publication mean-
ing this level of detail was edited out during manuscript
preparation/publication process. In addition to journal
word count limitations, there is no requirement for this
detail to be evidenced according to reporting guidelines

such as COnsolidated criteria for REporting Qualitative
(COREQ) [59] and CONSORT [60]. This may result in
pitfalls of theory use encountered by one research team
being avoidably repeated by another. To improve the
use of theory among researchers and in the interest of
research waste and efficiency, evidence of insight into its
use would be beneficial. Ten studies were also excluded
from this review due to the limited description of NPT
use. This contributes to the argument for sufficient detail
to be documented to support other researchers in utilis-
ing NPT. Finally, some healthcare research continues to
be funded, conducted and published without clear con-
sideration of underpinning theory. Without the author
insight, the benefits of theory use therefore remain
unclear.

Wider evidence

This review contributes to the evidence of NPT’s use in
the implementation process and can be supplemented by
the work of May et al. [61] and Huddlestone et al. [20].
In May et al’s systematic review, 130 reports of 108 NPT
studies demonstrated its use to support intervention
design, implementation planning and understanding of
implementation, embedding and integration in feasibility
studies and process evaluations [61]. All included studies
utilised NPM, NPT or ENPT, with NPT most commonly
reported. Similar to the present review, May et al. found
that some researchers utilised the theory in a linear man-
ner, with sense-making seen as the preliminary step. It
was also concluded that critique of NPT was rare, not all
included studies justified its use and typically, NPT was
used as a conceptual framework for structuring study
design and data analysis.

Huddlestone et al’s systematic review explored the
application of NPT specific to UK primary care set-
tings [20]. This review included 31 papers detailing the
use of the original four constructs of NPT. The authors
concluded that the theory provides a flexible framework
for intervention development and evaluation and sup-
ported its use in the primary care setting. Similar to this
and May et al’s review, Huddlestone et al. encouraged
future NPT users to document justifications for its use as
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there was limited evidence of this in the included studies.
There were, however, 12 categories of author reflections
documented regarding NPT use, of which three were
similar to that discussed in this review: (1) useful way of
understanding the experience of the implementation of
innovation, from multiple perspectives, (2) risk of arti-
ficially imposing (“shoehorning”) constructs onto data
collection and analysis and (3) potential for cross-over of
NPT constructs. The ability of NPT to compliment other
theory use was also reflected upon in three studies in
Huddlestone et al’s review. Although this was not directly
stated by the two research teams utilising other theory in
addition to NPT in our review, it could be implied that
given the research was completed and published, NPT
was compatible with other theories (boundary objects
concepts [43] and preference theory [47]).

Strengths and limitations

This review contributes to the literature in support-
ing the use of NPT in MSK/orthopaedic intervention
research. A thorough search produced 14 studies for
discussion which covered a range of interventions and
conditions. Non-English articles were included in the
search which widened our scope; however, none were
found to be appropriate for inclusion. Although a com-
prehensive search was undertaken in two bibliographic
databases and one search engine, it is possible that some
studies were missed. The use of Google Scholar was also
challenging as it produced multiple versions of the same
reference creating additional work in eliminating dupli-
cations. We chose to narrow the context of intervention
in the field of MSK/orthopaedic conditions which poten-
tially reduces the transferability of results to other areas
of healthcare. Although framework analysis was used and
analysis using this method is likely repeatable by another
research team, it is possible different conclusions could
be drawn from the data by other researchers due to their
experience and understanding of NPT and background.
The robustness of our findings has been maximised by
refining the a priori matrices with a formal review after
25% of the data were chartered and with continual dis-
cussions of the results amongst the team. The research
team includes those with experience of using NPT in
addition to those with minimal experience; this ensured
the process was transparent and comprehensible.

Next steps

In the field of MSK/orthopaedic conditions, research-
ers need to consider utilising NPT/ENPT in an iterative
intervention implementation process, with multiple
feedback loops rather than a linear stepwise approach.
Further, attention to context is important to ensure key
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factors are not missed. Deeper insight into the usabil-
ity of NPT is encouraged to support transparency of its
use.

As defined in objective (1) of the review, we aimed to
identify the use of NPT in the process of intervention
development, implementation and/or refinement. In
this review, NPT’s utility has only been identified in the
implementation phase. The use of NPT to support inter-
vention development and refinement therefore remains
unknown and further research is needed to determine its
benefit in orthopaedic/MSK research.

Conclusion

The use of NPT/ENPT to support intervention devel-
opment and refinement among the orthopaedic/MSK
evidence base is sparse. Reviewing the theory’s utility in
implementation has demonstrated its potential in sup-
porting these processes and we advocate its use in future
research.

The construct of coherence appears most popular with
limited insight into construct selection. The specific ben-
efits of using NPT/ENPT over another or no theory are
limited, and further work is needed to define this. As
context is a key factor in the intervention development
and implementation process, the use of NPT alone is
perhaps no longer sufficient. NPT’s utility in understand-
ing contextual factors was unclear in the orthopaedic/
MSK studies included in this review. However, evidence
of the additional benefits of ENPT use is sparse. NPT/
ENPT appears suitable for implementation research
across a range of healthcare settings and for differing
types of interventions targeting several different ortho-
paedic/MSK conditions. We encourage future research-
ers to offer clear justification for NPT’s use in their
methodology.

Abbreviations

COREQ COnsolidated criteria for REporting Qualitative

ENPT Extended normalisation process theory

GRADE-CERQual  Confidence in Evidence from Reviews of Qualitative research
iSoQ Interactive Summary of Qualitative Findings

MSK Musculoskeletal

MRC Medical Research Council

NoMAD Normalisation Measure Development
NPM Normalisation process model

NPT Normalisation process theory
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