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Abstract 

Background  The National Healthcare Service (NHS) radiology service delivery in London is representative of the cur-
rent pressures and challenges faced in England of Musculoskeletal (MSK) X-ray reporting workforce shortages, 
and national turnaround time (TATs) targets. The implementation project evaluated facilitation as a strategy to achieve 
the NHS England 50% target for all MSK X-rays to be reported by radiographers.

Methods  The project was an eight-month multi-centre (n = 5 London NHS Trusts) study applying the Promoting 
Action on Research Implementation in Health Services (PARIHS) framework with embedded mixed-methods evalu-
ation. Initial observational data using the Context Assessment Index (CAI) tool and the Workplace Culture Critical 
Analysis Tool (WCCAT) set the implementation interventions which comprised external facilitation, to support internal 
facilitators action learning activities. Evaluation data comprised monthly reporting performance, systems mapping, 
interviews.

Results  System mapping allowed a perspective beyond the characteristics of the NHS Trusts involved (small single 
site hospitals to large multi-sites hospitals) of mixed clinical duties, scope of practice, reporting session allocation, 
and equipment used. CAI scores for workplace culture demonstrated x = 73.7% (SD 6.8; 95%CI 8.49), leadership scored 
x = 69.3% (SD 7.3; 95% CI 9.17), and evaluation scored x = 75.5% (SD 6.9; 95% CI 98.63). WCCAT observations provided 
themes for facilitation focusing on remote reporting, insourcing backlogs, prioritising worklists to reduce breaching 
TATs, reporting metrics, and reducing auto reporting. The combined reporting of MSK X-rays by London radiographers 
during this study achieved x = 53.7%.

Conclusion  This study had an innovative approach using an implementation facilitation framework to improve 
service delivery. The clinical workplace context in which MSK X-ray reporting by radiographers occurs was key 
to implementing change. The complexities of sustaining and upscaling MSK X-ray reporting by radiographers to meet 
the NHS England target of 50% are varied and require local champions to facilitate and drive change at organisational 
levels. It is recommended that there are dedicated ‘resources’ to sustain implementations with a community of prac-
tice for support. Workplace leadership and stakeholder networks are needed to sustain improved working practices 
and embrace regular evaluation and monitoring of service delivery performance.

Keywords  Reporting radiographers; musculoskeletal; X-rays, Implementation facilitation

*Correspondence:
Paul Lockwood
paul.lockwood@canterbury.ac.uk
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-025-12356-x&domain=pdf


Page 2 of 19Lockwood et al. BMC Health Services Research          (2025) 25:248 

Contributions to the literature

•	 This study provides quantitative estimations of the 
effect of implementation facilitation interventions 
on musculoskeletal X-ray reporting by diagnostic 
radiographers across a network of NHS Trust hos-
pitals.

•	 This study applied a pragmatic approach and individ-
ually focused implementation strategy delivered to 
healthcare professionals (radiographers) to improve 
monthly musculoskeletal X-ray reporting productiv-
ity to national targets.

•	 The study showed that interventions were associated 
with increased musculoskeletal X-ray reporting pro-
ductivity.

•	 Findings will fill a gap in the literature on implemen-
tation facilitation interventions and the variables of 
barriers and enablers in advanced diagnostic radi-
ography practice that influence service delivery and 
productivity.

Background
The workload of National Healthcare Service (NHS) 
clinical radiology departments in England continues to 
increase annually [1], with X-rays being the most com-
mon diagnostic imaging examination conducted. The 
evidence [2–19] for X-ray reporting by radiographers is 
well established, and its implementation underpins the 
NHS England target for 50% [20–22] of X-ray reports to 
be completed by reporting radiographers. However, his-
torical data from 2017/18 [22, 23] of X-rays reported by 
radiographers across England [23] averaged 28 [23]- 32% 
[22], with a reported decrease in 2019 to 15.5% (8.3–
19.1% variation) across England [23], for London specifi-
cally 13.6% of X-ray reports were by radiographers [23].

The NHS radiology service delivery across London 
(one of seven NHS England regions [24]) is repre-
sentative of the current pressures and challenges faced 
nationally of post-COVID imaging demand, health-
care workforce shortages, and requirements to meet 
national and governmental reporting turnaround time 
[25] (TATs) targets whilst maintaining quality stand-
ards [26–32]. Delivery of healthcare in London is 
organised into five Integrated Care Systems (ICS), each 
developing a platform to achieve this target, including 
establishing a cross-London Radiographer Enhanced 
and Advanced Clinical Practice Working Group [33] 
supported by NHS England and NHS Improvement. 
Variation of the diagnostic radiographer musculoskel-
etal (MSK) X-ray reporting in London, specifically the 
workplace culture, context, and leadership provides an 
opportunity to draw on facilitation strategies to achieve 

the NHS England 50% target [20–22] for all MSK 
X-rays to be reported by radiographers across NHS 
trusts in London.

Facilitation is a complex and multi-faceted role 
referred to in a wide range of literature, from educa-
tion to health, social care, and counselling [34–39]. In 
practice development literature, the role of facilitation 
is critical to enabling the transformation of practition-
ers and practices [40, 41]. The Promoting Action on 
Research Implementation in Health Services (PARIHS) 
framework [40] argues that successful implementation 
(in this example, diagnostic radiographer reporting) is 
a product of the evidence underpinning the role, the 
associated contexts of change implementation, and how 
change is facilitated. The concept of facilitation is pre-
sented as a continuum; at one end of the continuum is a 
’doing for others’ task-based approach. At the other end 
is ’holistic or enabling’ facilitation focusing on work-
ing with others in practice, using critical and reflective 
techniques to develop people and practice. The prin-
ciple of working in ways that are ’enabling’ is arguably 
more likely to foster a commitment to sustainable and 
ongoing practice change [41].

Implementation facilitation has been used globally 
within many healthcare professions, predominately 
nursing [37, 42–44] but also mental health [45], physi-
otherapy [46], and speech and language therapy [47] for 
the evaluation of healthcare settings that experience 
significant implementation barriers [48] in challenging 
settings [49] to foster service improvement and embed-
ding evidence-based practice (EBP).

Within radiography, facilitation has been underuti-
lised [50] compared to knowledge transfer [51] efforts 
of locally developed strategies. Published radiography 
examples that fit within knowledge transfer strate-
gies [52] of embedding EBP interventions have been 
predominantly to passive audiences and not applying 
implementation frameworks [53] which reflect con-
textual features [54–56] of the clinical environment, 
such as organisational culture, leadership and resource 
availability.

This study applied the PARIHS framework [57, 58] 
as the guiding implementation framework for facilita-
tion [54] to reduce the variation in MSK X-ray report-
ing service by radiographers across London in line with 
policy targets. The objective of this project was to use 
evaluation data on MSK X-ray reporting by radiogra-
phers through monthly service delivery performance, 
the context of service delivery within the NHS Trusts, 
and to draw on facilitation strategies to achieve the 
NHS England 50% target [20–22] for all MSK X-rays 
to be reported by radiographers across NHS trusts in 
London.
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Methods
The project was an eight-month multi-centre pragmatic 
approach of observation and service evaluation following 
a three-phase design (Fig. 1). Institutional research ethics 
committee (REC) approval was provided by Canterbury 
Christ Church University (ETH2223-0122) in compliance 
with General Data Protection Regulations (GDPR) [59] 
and NHS England Data Protection Impact Assessment 
(DPIA) [60]. No patient identifiable/personal information 
or special category personal data [59] was recorded in the 
project.

Variables of interest
The PARIHS framework [40] argues that successful 
implementation (in this example, diagnostic radiog-
rapher reporting MSK X-ray image examinations) is a 
product of the evidence [61] (research, clinical experi-
ence, and patient experience) underpinning the role, the 

associated contexts of change implementation, and how 
change is facilitated.

Therefore the evidence (variables of interest) required 
research of the historic barriers and enablers to radiogra-
pher reporting in the NHS. An exploration of the param-
eters of the local service provision at each NHS hospital 
site, the workplace clinical environment experience (con-
text, culture, leadership and evaluation) to be receptive 
to change, the competency of each facilitator to imple-
ment change (intervention) at each hospital site [40], and 
ongoing audit of productivity figures (patient experience) 
to assess change patterns to the benchmarked 50% target 
(Table 1).

Outcome measures
To achieve this the following instruments and tools were 
used. A systematic literature review [62] was conducted 
to evaluate the historic barriers and enablers (Table  1). 
Followed by NHS system process mapping [63, 64] to 

Fig. 1  Project phases

Table 1  Schema of research measures and analysis

Data Collection Outcome measures (instruments, tools) Data analysis (techniques) Variables of Interest

Phase 1 Systematic Literature Review JBI Critical appraisal lists, and meta-aggre-
gation

Historic barriers and enablers

Phase 2 System Mapping Conventional process mapping analysis Parameters of local service delivery

Phase 2 Context Assessment Index (CAI) 37 ques-
tions

4-point Likert scale, with multiplier for each 
section

Workplace environment (culture, leader-
ship, evaluation)

Phase 2 Workplace Culture Critical Analysis Tool 
(WCCAT) 17 questions

Traffic light category of thematic findings Workplace environment (local context)

Phase 2 Monthly Productivity Audits Number reported from total, benchmarked 
to 50% target

Monthly MSK X-ray reporting by radiog-
raphers (50% target)

Phase 3 Focus group interviews using Ritichie et al. 
5 questions

Thematic analysis and coding of qualita-
tive data

Five core competencies of facilitators
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record the variables of interest within the reporting radi-
ographer service delivery at the recruited local hospital 
sites.

Critical observations of the work environment used the 
Context Assessment Index [65] (CAI) tool to document 
the variables of interest of workplace culture, leadership 
and evaluation in phase two. The CAI tool [65] explores 
the workplace environment using a four-point Likert 
scale (strongly agree, agree, disagree, strongly disagree) 
against n = 37 questions (n = 16 culture, n = 7 leader-
ship and n = 14 evaluation). The CAI tool [65] data col-
lection in phase two allowed the workplace culture ’way 
things are done around here’ [66] to be understood in 
the clinical practice setting if sustainable change is to be 
achievable [67]. With a focus on effective leadership and 
transformational leaders that create a workplace culture 
to inspire staff through challenging, stimulating, ena-
bling, developing trust and communication [68]. With an 
aim to alter the culture and create a context conducive to 
innovation and change.

Observation using the Workplace Culture Critical 
Analysis Tool [69] (WCCAT) contextually documented 
each clinical reporting environment at each hospi-
tal site. Monthly audits recorded the amount of X-ray 
MSK examinations per month imaged and the amount 
reported by radiographers per hospital site to benchmark 
against the 50% NHS England target [21, 22] were com-
pleted. Concluding with an end evaluation focus group of 
the facilitators using Ritchie et al. [70] five core compe-
tencies of facilitators (Table 2) to enable reflection on the 
interventions, including ’golden moments’ and ’stumbling 
blocks’.

Data collection
The first phase (December 2022; Table  1) commenced 
with a systematic literature review [62] of implementing 
diagnostic radiographers’ X-ray reporting service in Eng-
land. The systematic literature review [62] used a PICO 
framework to identify keywords, along with Boolean 
logic, truncation, parentheses and wildcards, inclusion/
exclusion criteria and a time frame of 1995–2022 [62]. 
Databases searched included PubMed, Ovid MED-
LINE, Embase; CINAHL, and Google Scholar, as well as 

journals (Scopus, Wiley), healthcare databases (NHS Evi-
dence Database; Cochrane Library) and grey literature 
databases (OpenGrey, GreyNet International, and the 
British Library EthOS depository) [62].

Following the systematic literature review [62], the 
recruitment of the internal facilitators (n = 5) from the 
London ICS regions NHS trust hospitals was assisted 
by the NHS London Diagnostics Programme within the 
NHS England Transforming Cancer Services Team. The 
internal facilitators (n = 5) formed a pan-London com-
munity of practice for action learning and peer support 
with expert external implementation facilitators (n = 3) to 
drive through local change based on evidence, observa-
tional data, collective experience and knowledge across 
London NHS Trusts.

The second phase launched with a workshop (Janu-
ary 2023; Table  1) to develop the internal facilitators’ 
knowledge of implementation science [72] and the role 
of situational facilitation [71, 73–77] in the context of 
implementing radiographer reporting into practice [40]. 
Training on completing monthly auditing of MSK X-ray 
reporting figures, critical observations of the work envi-
ronment using the CAI [65] tool to assess the variables of 
interest of workplace culture, leadership and evaluation, 
and the WCCAT Tool [69] to contextually analyse each 
clinical reporting environment at each NHS Trust and by 
delegating tasks to a mix of clinical staff that interact with 
the reporting radiographers.

The workshop explored the facilitation skills and attri-
butions [41, 78] required, ranging from project manage-
ment skills and critical reflection to enabling others as 
internal and external agents for change. Developing the 
internal facilitators’ competence to move away from the 
’doing for others’ approach, which may seem quicker but 
less likely to result in permanent changes of practice, 
to an ’enabling’ approach to work with individuals and 
teams to build relationships, create ownership of issues 
and to support people to find solutions and promote 
actions [41]. With specific facilitation self-awareness 
skills of active listening, giving and receiving feedback, 
and asking enabling questions [78]. As well as organisa-
tional behaviours, the context in which change happens, 
applying theory [57, 79–82] to logically help structure 

Table 2  The five core competencies of facilitators [70]

The five core competencies of facilitators

1. Building relationships and creating a supportive environment for change

2. Changing the system of care and the structure and processes that support it

3. Transferring knowledge and skills and creating infrastructure support for ongoing learning

4. Planning and leading change efforts

5. Assessing people, processes, and outcomes and creating infrastructure for programme monitoring
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change at individual and collective levels as an ongoing 
process. The use of Herons [71, 73] situational facilita-
tion [75–77] directing styles such as supporting, coach-
ing, encouraging or directing [74] were demonstrated to 
assist the facilitators to be assertive during challenging 
discussions and the pushback of approaches to defuse 
confrontational and aggressive conversations around 
behaviours and sources of issues and values to achieve 
the broad interventions. Strategies aligned to the facili-
tations included delegating tasks within the MSK X-ray 
reporting service leadership, using models such as nudge 
theory [83] and positive reinforcement of celebrating and 
promoting what was working well and why, the value and 
contribution of individuals, and what could be improved.

The second phase included monthly workshops (March 
to July 2023), which provided continuous opportunities 
for the internal facilitators to discuss the project data col-
lection using a ’what, so what, now what’ approach within 
the community of practice peer group. Supported by the 
expert facilitators providing situational facilitation skills 
[74, 75] and communication approaches [75–77] to adopt 
when engaging in implementing change in the workplace.

The third phase final workshop included feedback to 
the internal facilitators and NHS hospital Trusts repre-
senting the ICSs on all of the phase two data as well as 
an end-stage process evaluation collecting qualitative 
interview data based on Ritchie et al. [70] five questions 
on skills and core competencies of facilitators (Tables  1 
and 2).

Data analysis
The phase one systematic literature review [62] of diag-
nostic radiographers’ X-ray reporting service in England, 
was assessed against Joanna Briggs Institute’s critical 
appraisal checklists [84], with meta-aggregation to syn-
thesise each paper (n = 241). The systematic literature 
review [62] identified, defined and assessed a broad 
and diverse range of historical barriers and enablers of 
implementation across micro (organisational levels), 
meso (professional body organisations), and macro-level 
(governmental/health service) policies and guidance. 
The review findings [62] were used to inform the focus 
of the phase two and three facilitation work, generating 
‘checklists’ for facilitators to reflect on in their planning 
or review of work.

The phase two system process mapping followed con-
ventional NHS [63, 64] mapping of services following the 
patient pathway through the department and hospital to 
identify service delivery and perfromance inefficiencies 
and areas for interventions.

The phase two CAI tool [65] data scores the clinical set-
ting against characteristics that enhance or hinder service 
delivery and whether it would be receptive to change, 

reflecting weak contextual areas. There are set charac-
teristics (weak or strong) for each theme of culture (val-
ues, beliefs, task-driven, clarity of boundaries, teamwork, 
receptiveness to change); leadership (traditional, com-
mand and control, clarity of roles, teamwork, didactic/
autocratic approaches, authority, decision-making pro-
cesses); and evaluation (feedback on individuals/teams/
systems, information sources, evaluation methods). The 
CAI [65] tool comes with specific interpretation guid-
ance to calculate the percentage score for each section 
against a multiplier calculation. The final total score for 
culture has a multiplier (times 1.5625) to calculate the 
overall percentage, with individual multipliers for leader-
ship (times 3.57) and evaluation (times 1.78) [65].

The phase two WCCAT [69] observational data were 
collated and analysed at the monthly workshops (March 
to July 2023) for patterns, trends, and themes from the 
’what works, for who and where’. The WCCAT [69] feed-
back on the context within each NHS Trust, such as the 
light, sound, interruptions, stresses, interactions, how 
communication such as urgent findings are delivered, 
any disruptive episodes, behaviours, etc., allowed traffic 
lighting categorisation to identify issues worth address-
ing for short-term change initiatives during phase two. 
Green indicated quick fixes and wins. Yellow indicated 
medium-term problems that are a little more difficult to 
resolve, but it was beneficial to interact with stakehold-
ers early in phase two to start the process. Longer-term 
problems that would have been outside the project’s 
scope and timeframe but were on the horizon for future 
consideration were reflected in red. The WCCAT [69] 
data provided culture framing provided insights into the 
local MSK X-ray reporting service delivery for positive 
affirmations and thematic content for monthly Action 
Learning Sets to discuss and co-design interventions and 
situational facilitation of local improvement areas within 
the NHS sites.

Each internal facilitator was further responsible for 
collecting the anonymised monthly productivity audit 
data. The data analysis used descriptive statistics of the 
number, percentage, sample mean ( x ) and variance) of 
radiographer MSK X-ray reporting productivity data 
across London throughout the project for any mod-
est early impact of the interventions. The descriptive 
statistical data is usually collated monthly from the 
Radiology Information Systems (RIS) coding by radiol-
ogy administrative staff as routine NHS service audits. 
It is acknowledged that the data collected is for MSK 
X-ray reports and does not include coding for chest or 
abdomen X-ray reporting or other sources of report-
ing radiographers’ scopes of practice such as Com-
puted Tomography (CT), Magnetic Resonance Imaging 
(MRI), Nuclear Medicine (NM), Dual-energy X-ray 
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Absorptiometry (DEXA), Ultrasound (US), fluoroscopic 
examinations and interventions or Mammography.

The phase three end evaluation focus group tran-
scripts of the facilitators was analysed using a frame-
work analysis [81, 82, 85] to identify thematic 
commonalities and differences in the textual data and 
relationships within the diversity of responses within 
the convenience sample population and assigned cod-
ing [86] framework categories relevant to the data 
aligned to Ritchie et  al. [70] five core competencies of 
facilitators (Table  2). The qualitative data provided 
examples of where these attributes had helped when 
facilitating change and how the skills had enhanced the 
facilitator’s implementation experience.

Results
The following findings section is divided to display the 
variables of interest (Table  1) drawn upon within this 
project to evaluate a baseline perspective of the charac-
teristics of the hospitals involved in this study and chart-
ing the interventions and service delivery performance. 
The phase one systematic literature review [62] of diag-
nostic radiographers’ X-ray reporting service in England 
has previously been published.

Parameters of local service delivery
The system process mapping findings (Table 3) provided 
data on the context that exacerbates service delivery bot-
tlenecks, inefficiencies and constraints, variations in 

Table 3  System mapping context across the NHS Trusts, population, sampling, and scope of practice, and service provision

Context identified from 
system mapping

Site 1 Site 2 Site 3 Site 4 Site 5

ICS Region North East North Central South East North Central South East

Size of NHS Trust Small Medium Large Medium Large

Local population size 263,000 1,300,000 2,600,000 1,600,000 4,500,000

Amount of MSK X-ray 
departments for NHS Trust

1 2 3 5 3

Workforce capacity (MSK 
X-ray reporting radiogra-
phers)

8 12 2 14 18

Coordination of work 
(amount of radiographers 
reporting in an MSK X-ray 
session)

2–3 3–6 2 4 1–5

Productivity (amount 
of MSK X-rays reported 
per shift

no KPIs no KPIs 14 per hour no KPIs 60 per session

Worklist (MSK X-ray hot/
cold reporting, out-of-
hours/on-call)

Hot/Cold & Weekends Hot/Cold Hot/Cold week days Hot/Cold & Weekends Hot/Cold & Insourcing 
out of hours

Equipment (on-site 
reporting stations)

6 15 80 40 8

Equipment (off-site 
reporting computers)

8 1 2 2 8

Scope of practice (MSK 
X-ray patient ages)

All patient groups All patients over 2 years Adult Outpatient 
Paediatric Trauma

All patient groups All patients over 16 years

Accountability (MDT 
attendance)

No Yes Yes Yes Yes

Accountability (auditing) 10% Daily Monthly 2% Bi-monthly 50 Bi-monthly Monthly

Accountability (clinical 
governance attendance)

Yes Yes Yes No Yes

Mentor support Training only No Yes No Training only

Sustainability of service 
(trainee reporting radiog-
raphers MSK X-ray)

0 0 1 1 3

Continuity of cover (sick-
ness, annual leave, staff 
shortages)

Yes No No Yes Yes
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clinical practice, demand and capacity flow. They iden-
tified contextual areas for improvement that could be 
facilitated in reporting workforce capacity and report-
ing sessions allocated weekly of mixed clinical duties as 
well as diagnostic reporting, inconsistency in scopes of 
practice, job plans, attendance at Multidisciplinary Team 
Meetings (MDT), Radiology Education and Learning 
Meetings (REALM), and clinical governance meetings. 
The cross cover of reporting sessions, which invariably 
generates productivity differences between NHS Trusts 
and the ability to achieve the 50% target effectively [21, 
22]. These helped shape the phase three facilitations and 
provided content for discussion within the community 
of practice of internal facilitators to support each other 
and guide situational facilitation skills development 
approaches.

Workplace environment (culture, leadership, evaluation)
The phase two CAI [65] assessments were based on 
observational characteristics scored from ’weak = 0%’ to 
’strong = 100%’ outcomes and applying the specific multi-
plier calculations in the CAI [65] interpretation guidance. 
The overall CAI [65] scores for the workplace culture 
(Fig.  2) demonstrated a mean of 73.7% (min 70.3–max 

85.9; SE 3.05; SD 6.8; 95%CI 8.49), reflecting high recep-
tiveness and opportunities for change.

The phase two CAI [65] leadership observation centred 
on workplace openness to optimise skills, abilities, and 
knowledge to accept and adopt evidence [87] and imple-
ment and integrate practice change accordingly. The 
CAI [65] results for leadership (Fig. 2) scored a mean of 
69.3% (min 64.3–max 82.1; SE 3.30; SD 7.3; 95% CI 9.17), 
reflecting the different leadership styles and familiar-
ity with transformational leadership opportunities that 
the local facilitators at the individual hospital sites could 
engage with to support change.

The phase two CAI [65] data for evaluation (Fig.  2) 
scored a mean of 75.5% (min 71.2–max 87.2; SE 3.11; 
SD 6.9; 95% CI 98.63), indicating the multiple sources of 
feedback on individuals, teams and systems performance 
and experience within the workplace that promoted an 
effective organisational structure.

Workplace environment (local context)
The internal facilitator phase two observations and del-
egated observations by other reporting radiographers 
within the NHS Trusts using the WCCAT [69] provided a 
critical questioning approach to gain deeper insights into 
the culture and context of how collaboration between 

Fig. 2  The CAI observational characteristic scores for workplace culture, leadership and evaluation
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the reporting radiographers and other multidisciplinary 
healthcare professionals interact and communicate in the 
reporting space.

The critical part of the ‘what’ using the phase two CAI, 
system process mapping, the ‘so what’ from the WCCAT 
findings, leading to the ‘now what’ facilitation (Table 4), 
assisted the monthly Action Learning Set discussions by 
the local facilitators in a community of practice group to 
consider ’what works, for who and where’ of the context 
and culture at each NHS Trust hospital site.

The observations translated into Action Learning Set 
facilitation goals for transformational change and ser-
vice improvement. The phase two WCCAT [69] find-
ings were categorised using a traffic light system to flag 
issues as green for possible quick-fix issues worth engag-
ing for short-term implementations of change. Yellow for 
medium-term, slightly more complicated issues to tackle, 
but early work consulting with stakeholders during the 
project was worthwhile. Red issues were identified and 
classified, which reflected longer-term issues that were 
potentially outside the scope and timescale of the pro-
ject but were on the horizon for future areas to consider 
(Table 4).

Monthly MSK X‑ray reporting by radiographers (50% 
target)
The monthly audit data of MSK X-ray radiographer 
reporting Key Performance Indicators (KPIs) provided a 
variable return per NHS Trust hospital site (Figs. 3 and 
4). Modest improvements were observed throughout the 

data collection period (January baseline to July 2023). The 
most consistent productivity of radiographers reporting 
MSK X-ray examinations was demonstrated at hospital 
site 1 (Figs. 3 and 4). However, this was a single-site hos-
pital with the lowest monthly imaging acquisition. The 
most improved productivity was seen at hospital site 4; 
the data for hospital site 5 remained consistent for the 
length of the project in terms of both patient demand and 
radiographer reporting.

The overall monthly reporting performance audits 
(Fig. 3) of the amount of MSK X-rays reported by radiog-
raphers displayed seasonal variance in demand in April, 
with modest progress above the 50% mark (Fig. 4) to sus-
tain the radiographer reporting service at hospital sites 2, 
4 and 5.

However, the context in which each NHS hospital Trust 
performed, such as the workforce number, working envi-
ronment, shift patterns, scope of practice, etc., was cru-
cial for understanding the variation. Smaller NHS Trusts, 
such as hospital site 1, had a high productivity rate. How-
ever, the context in which hospital site 1 worked involved 
a small local population and thus, the amount of imag-
ing per month was less (50–75% less) than some of the 
larger hospital sites in this study (Figs. 3 and 4). Addition-
ally, although the site 1 workforce of reporters was lower 
(30% less than the larger NHS hospital sites in the study), 
they had a consistent shift pattern of 50% reporting all 
the time onsite and off-site (home reporting stations). 
However, it was noted from the monthly reporting per-
formance audits that hospital site 1 used spare reporting 

Fig. 3  Overall monthly (January to July 2023) benchmark audit for all NHS Trusts contrasting the amount of X-ray MSK imaging per month 
against the amount reported by radiographers
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capacity in April and June to decrease the reporting back-
log through additional insourcing reporting sessions.

The larger-sized multi-site NHS hospital Trusts (site 2) 
managed the most growth in service productivity dur-
ing the facilitation to reach the 50% target. However, 
the context of the reporting service was variable com-
pared to the other hospital sites. Site 2 was a medium-
sized NHS hospital Trust, which the WCCAT [69] 
observations focused on facilitating increasing remote 
reporting sessions, prioritising reporting worklists, and 
attendance at MDT meetings to engage with stakehold-
ers (Table 4). In contrast, a similar large multi-site NHS 
hospital Trust (site 4) increased its reporting productiv-
ity during the study without additional staff members by 
facilitating small local changes such as reducing auto-
reporting and increasing insourcing of backlog reporting 
by radiographers.

The biggest variation in context was seen in a large-
sized multi-site NHS hospital Trust (site 3), which had 
the lowest reporting shift patterns (Table 3) and radiog-
raphers reporting daily, and the lowest amount of report-
ing workstations (equipment), with no cross-cover for 
staff annual leave or sickness.

The figure suggests a mixed picture in reporting perfor-
mance (hospital site 1 x = 95.2%; site 2 x = 45.5%; site 3 
x = 10.6%; site 4 x = 68.1%; site 5 x = 48.9%), with a total 
mean during this study of 53.7% (range of 10.6—95.2%) 
of X-rays reported by radiographers. This finding displays 
moderate growth from the 2017/18 mean of 28 [23]- 32% 
[22] of X-rays reported by radiographers across England 

[23] and the 2019 mean of 15.5% (8.3–19.1% variation) 
across England [23] and the London figures of 13.6% of 
X-ray reporting by radiographers [23].

Five core competencies of facilitators
The internal facilitator team demographics were n = 4 
females and n = 1 male reporting radiographers; their 
post-qualification experience of reporting X-rays ranged 
from 6–10 + years, with current reporting role employ-
ment of 6–10 + years. The end of phase three included 
a process evaluation of a qualitative semi-structured 
interview using Ritchie et al. [70] five core competencies 
(Table  2) to assess what the internal facilitators ‘valued’ 
from the facilitation.

Competency 1. Building relationships and creating 
a supportive environment for change
Evaluating the facilitators’ interpersonal and confidence 
skills when interacting with their local reporting team 
and the wider stakeholders found building relations 
helped create a supportive and sustainable environment 
for the change. The responses provided positive exam-
ples, which included:

“Using the [facilitation] skills has doubled produc-
tivity within the first three months of the project; it 
gave me that confidence to have those conversations 
and a direction in terms of how to frame it.” Site 3.

“The WCCAT tool observations allowed me to look 
at the whole picture as a service provider and how 

Fig. 4  Overall monthly (January to July 2023) benchmark audit for all NHS Trusts compared to 50% target [21, 22] of all X-rays reported 
by radiographers
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we can improve this. Also, being aware of what’s 
happening around us gave me the confidence to 
talk to stakeholders. Also, talking to other reporting 
groups and working on a different site gave me many 
different ideas on how to improve my system.” Site 4.

Competency 2. Changing the system of care 
and the structure and processes that support it
The data provided instances where the facilitators learnt 
how to design and adapt facilitation to meet local needs. 
Specifically identification of problem areas, bottlenecks 
in the workflow system, equipment issues, working 
environments, and job plans. The responses examples 
included:

“In terms of identifying issues. I think one of the 
strong points is that we are flexible. We are sort of 
constantly identifying quite quickly if something’s 
not working and then taking action to try and adapt 
it.” Site 1.

“The WCCAT tool that we used to assess the report-
ing room environment certainly helped identify 
some disparities between different reporting rooms, 
and that’s something that I’ll keep and use going for-
ward when we set up new rooms beyond the project. 
We’ve been able to identify more subtle things that 
make for more productivity.” Site 5.

Competency 3. Transferring knowledge and skills 
and creating infrastructure support for ongoing learning
Assessing how the internal facilitators learnt to present 
and discuss change persuasively to stakeholders whilst 
addressing stakeholders’ needs and concerns was the 
most challenging. Specifically the strategies learnt that 
filled the gaps in knowledge and skills on building ‘com-
munities of practice’ to collaborate with the local report-
ing teams to encourage participation, share solutions, 
and foster co-development best practices locally. Exam-
ples included:

“I would say it’s definitely made me want to build 
on the skills that I have already. I’ve been using the 
taught facilitation skills and putting that into prac-
tice when trying to get something implemented and 
off the ground; I’ve been trying to use those skills as 
much as I can.” Site 1.

“Yes, the situational facilitation skills and different 
styles were good, and the personality traits helped 
me think about who I’m presenting to or having a 
conversation with and how to frame it. How to try 
and get what you want from someone by framing the 

way that you conduct that conversation helped me 
adjust my communication in those situations.” Site 3.
“The biggest difference in knowledge translation and 
getting evidence into practice has been understand-
ing the context of the reporting service. If the con-
text is not supportive or ready for change, it makes 
it much harder to try and make changes in practice.” 
Site 5.

Competency 4. Planning and leading change efforts
Evaluating the internal facilitator’s project management 
skills, including how they coped when stakeholder talks 
stalled, communicated under challenging situations, 
managed conflict and disruptive behaviour, and eventu-
ally addressed decisions to pull back and disengage with 
stakeholders after they assumed responsibility. Examples 
included:

“For me, it was more of the facilitation training that 
was helpful. How to apply it to our current issues, 
but maybe even more so as coaching us in terms of, 
say, we come to a problem and working together to 
co-design a plan, make a solution, and work through 
it.” Site 1.

“I think my project management skills were good, to 
begin with, but I think it’s given me the confidence to 
run with it hearing that other ICS regions are doing 
similar things. It was more of active reassurance to 
ensure that what I was doing was right.” Site 3.

Competency 5. Assessing people, processes, and outcomes 
and creating infrastructure for programme monitoring
Lastly, the internal facilitators considered and reflected 
on how the facilitation had helped them assess people, 
situations, processes, and outcomes. Considering how 
information is gathered on all the factors influencing 
the facilitation, including organisational context, cur-
rent practices, leadership, structure, policies and proce-
dures, stakeholders, and reporting teams’ interpersonal 
and group dynamics. Finally, as the project wound down, 
consideration of their plans to sustain changes, champion 
future interventions, actively facilitate re-engaging stake-
holders for follow-up discussions and identify measures 
for assessing and monitoring future productivity. Exam-
ples included:

“The importance of getting stakeholders involved 
and co-designing, getting input from others, and I 
think I will carry it forward. I’m definitely inspired 
as well by the other sites and to continue building 
the radiographer reporting service.” Site 1.
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“The project has given me momentum to look at 
things differently. Obviously, we want quality over 
quantity, but perhaps assigning performance metrics 
and discussing in an open way to meet their person-
alities and facilitating changes so that you’re much 
more likely to be successful. We’re going to have 
regular huddles every week for feedback on differ-
ent changes because I think change always goes both 
ways, doesn’t it? Keeping people informed so every-
one takes the burden, as it were, rather than just one 
person always picking it up.” Site 2.
“It’s been a networking opportunity, so continuing as 
the project winds down, I know if we get a bit stuck 
locally, we can draw on that, and we can look back 
over the project and think it’s all been useful and it 
will help us continue as a community of practice. So 
certainly continuing it and hopefully showing more 
improvements over time is something I’d like to take 
forward and take away from this.” Site 5.

Discussion
The objective of this project was to use evaluation data on 
MSK X-ray reporting by radiographers through monthly 
service delivery performance (KPIs of 50% reporting by 
radiographers) and the local context (and variations of it) 
within the NHS Trusts and to draw on facilitation strate-
gies to achieve the NHS England 50% target [20–22] for 
all MSK X-rays to be reported by radiographers across 
NHS trusts in London. A deeper analysis of the local con-
text through CAI [65] and WCCAT [69] data provided 
significant insight into the key variables of leadership, 
daily working practices, workplace environmental factors 
and resources, which impacted the broader context of 
radiographer reporting performance across London.

Facilitation was noted to be a complex task within this 
project, with the changing nature of leadership roles 
moving from being a reporting radiographer to leading 
the reporting team, assisting with understanding leader-
ship styles (hierarchical or collaborative) and delegating 
responsibility for tasks. The key to these activities was 
understanding leadership styles commonly used in the 
NHS, moving from command-and-control styles to col-
lective [88] and compassionate leadership [89, 90].

The phase three CAI [65] tool provided observational 
data on the three elements of culture, leadership, and 
evaluation context being receptive to change [61]. The 
organisational culture of structure, systems, and behav-
iour [91, 92] was unique to each NHS Trust’s report-
ing service and environment. As such, the willingness 
towards change, adaption, and responsiveness at all lev-
els to empower and develop transformational culture 
[93] is important to establish. These results were further 
reflected in the individual hospital sites’ acceptance of 

facilitation activities by the local facilitators at the peer, 
managerial, and stakeholder engagement levels.

From the WCCAT [69] observations, the volume of 
interruptions in the reporting environment often affected 
productivity. Likewise, from the system process mapping 
exercise, staffing levels and the difference between hot 
and cold reporting sessions (productivity due to different 
tasks) were noted to affect a sustainable working model 
during industrial action such as the doctor’s strikes of 
July [94] (Fig.  3) which had downstream clinical conse-
quences on reporting TATs and increasing backlogs.

Towards the end of the study, the NHS, in collaboration 
with the Royal College of Radiologists and the Society 
of Radiographers published guidance on reporting TATs 
[25]. Key areas were the expectation to reduce auto-
reporting and replace it with formal written reports and 
the greater expectation to reduce outsourcing to private 
non-NHS providers with a preference for NHS insourc-
ing of reporting. The ring-fencing of reporting sessions 
for all professions (including radiographers), the optimi-
sation of digital connectivity (including remote off-site 
reporting equipment), and reasonable steps to resolve 
and increase the workforce capacity (reporters and 
trainees) [25]. As well as setting standard operating pro-
cedures (SOPs) for routine monitoring of reporting per-
formance [25]. All of these points were identified within 
the WCCAT [69] observations in this studies findings 
and the implemented facilitations to meet the 50% [21, 
22] target of MSK X-rays reported by radiographers.

The debate around using formal or informal KPIs for 
the number of reports per session to set productivity 
goals was multi-faceted and often interpreted by radi-
ographers as a ‘carrot or stick’ approach. KPIs can have 
positive and negative effects; positive effects result when 
all team members ‘buy-in’ to its use and reasoning and 
increase productivity per reporting session. Adverse 
effects such as ‘gamification’ can be a consequence of 
KPI implementation when reporters purposefully ‘cherry 
pick’ quick and easy MSK X-ray examinations to increase 
individual KPIs. Examples would be the purposeful selec-
tion of imaging examinations from young age groups 
(18–30), specific referral pathways such as General Prac-
titioner versus Trauma, or minor clinical symptoms, leav-
ing more complex and time-consuming examinations 
within the reporting worklist for other reporting col-
leagues, affecting team morale and working relations.

The monthly team meetings repeatedly broached the 
subject of outsourcing to private providers to reduce 
backlog reporting. The reliance on outsourcing has a 
negative impact on NHS budgets, of which £223 million 
was spent in 2022 [95]; the equivalent to 2,309 full-time 
equivalent (FTE) NHS consultant radiologists [95] or 
5,098 FTE Band 7 NHS reporting radiographers [96]. The 
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expansion of radiographer MSK X-ray reporting insourc-
ing sessions was an important implementation within the 
project as it both supported the decrease in delays (TATs) 
impacting patient treatment and management [97–100] 
but also reduced costs, as insourcing to radiographers 
was charged at a much lower cost [16] than outsourcing 
to private (non-NHS) providers [95].

An area where facilitation improved service delivery 
was the availability of equipment resources. Some of the 
small NHS Trusts, such as hospital site 1, already had off-
site remote working stations to allow out-of-hours (eve-
nings and weekends) insourcing of X-ray reporting to 
boost productivity and efficiency. Whereas larger NHS 
hospital Trusts such as site 2 (Tables  3 and 4), through 
implementing discussions with stakeholders in this study, 
achieved releasing remote working stations for radiog-
raphers from NHS Trust IT departments to improve 
insourcing availability.

The current clinical practice within NHS England 
reflects the same pressures of increased demand in 
patient imaging and limited capacity of the report-
ing workforce (radiographers and radiologists) as in the 
1990s at the inception of radiographer reporting [62]. 
There is evidence [62] of a shift in culturally entrenched 
legacy perspectives within and between different meso-
level (professional body organisations) and macro-level 
(governmental/health service) policies and guidance 
around skills mix acceptance of reporting radiographer 
that has shaped change at micro-level NHS Trust organi-
sational levels. Supported by macro-level initiatives 
driven by the ’Nicholson Challenge’ within the Quality, 
Innovation, Productivity and Prevention (QIPP) [101] 
programme that focused on quality in improving pro-
ductivity, and the preceding ’Stevens Challenge’ of the 
Five Year Forward [102–104] and the NHS England Long 
Term Plan [105, 106] to transform service delivery within 
NHS [107]. Aligning the current reporting service deliv-
ery to NHS England policies and priorities, such as 50% 
of X-rays reported by reporting radiographers [21, 22], 
decreasing reporting TATs [25] and improving pathways 
to diagnostic and cancer services [21, 23, 105, 108–110] 
are important. Future challenges for the reporting radi-
ographer service include the Hewitt Review [111] to sup-
port effective ICS working, MDT collaboration, shared 
priorities, supporting local leaders, accountability and 
timely high-quality data reporting. Future Care Quality 
Commission (CQC) [112, 113] inspections of advanced 
practice within the NHS will include reporting radiog-
raphers against the new single assessment framework 
[112] for safe and effective care that is responsive to meet 
local needs, including lines of enquiry on MDT work-
ing; leadership; sustainability of service; workplace cul-
ture and governance, reporting performance and TATs, 

and continuous improvement plans [114]. Aligned to 
the Health and Social Care Act [115] and the Action on 
Major Conditions and Diseases [116] of clinical strategies 
for early detection and diagnosis, building from the NHS 
England Long Term Plan [106].

The phase three end-project process evaluation pro-
vided a deeper dive into the complex and overlapping 
skills the facilitators had developed and examples of 
where they had used these to implement local service 
delivery change. There were clear examples where com-
munication and interactions with stakeholders had 
resulted in positive results but also fostered confidence 
when engaging stakeholders and motivating and sup-
porting colleagues within their reporting teams. Imple-
menting change by navigating the various stakeholder 
dynamics and politics and fostering participation in 
designing, adapting, and planning implementation pro-
cesses and strategies resulted in improved working envi-
ronments and practices, increased self-efficacy skills, and 
improved problem-solving self-confidence. Key examples 
provided by the facilitators revolved around learning sit-
uational management, especially in dealing with conflict 
and managing team expectations through sharing ideas, 
affirming outcome goals, fostering teamwork and strate-
gically leading change.

Limitations
The variance in performance by each NHS Trust hospital 
site was multi-faceted, not just by workforce differences 
(size and scope) at each hospital site but by the context. 
For any process evaluation of an intervention (outcome 
measure), there needs to be time for the facilitation to 
embed, evolve, and become the norm before the long-
term effectiveness and correlation of reporting perfor-
mance to implemented local service delivery changes 
can be accurately assessed. Therefore, the data collected 
(monthly performance) during the project was expected 
to show only modest changes.

Conclusion
This implementation facilitation process developed 
within the study has potential to improve local (London) 
and national (England) MSK X-ray reporting by radi-
ographers within the NHS. The findings on culture ( x = 
73.7%), leadership ( x = 69.3%) and evaluation ( x=75.5%) 
displayed high scores for receptiveness to change within 
the NHS Trusts of this study. The contextual issues iden-
tified from the workplace environment of interruptions, 
stresses, interactions, communication, staff behaviours, 
shift patterns, and scope of practice provided were criti-
cal to understanding the variations of interest in working 
practices and the implementation facilitation strategies 
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employed. The results within this study of reporting per-
formance showed variation in reporting output by NHS 
Trust (n = 5) across London, with MSK X-ray reporting 
by radiographers at x 53.7%.
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