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[bookmark: _Toc233631441]Supplementary Table S1: CASP Qualitative Checklist
	Study
	Clear Statement of Aims
	Appropriate Qualitative Methodology
	Appropriate Research Design
	Appropriate Recruitment Strategy
	Data Collection Adequately Addressed Research Question
	Researcher Reflexivity
	Ethical Considerations
	Rigorous Data Analysis
	Clear Statement of Findings
	Research Value
	Overall Quality

	Cowley et al. (2020)
	High
	High
	High
	High
	High
	Moderate
	High
	High
	High
	High
	High

	King et al. (2023)
	High
	High
	High
	High
	High
	Moderate
	High
	High
	High
	High
	High

	Newington et al. (2021)
	High
	High
	High
	High
	High
	Moderate
	High
	High
	High
	High
	High

	Bramley et al. (2024)
	High
	High
	High
	High
	High
	Moderate
	High
	High
	High
	High
	High

	Williams et al. (2023)
	High
	High
	High
	High
	High
	Moderate
	High
	High
	High
	High
	High



[bookmark: _Toc233631442]Supplementary Table S2: JBI Analytical Cross-Sectional Checklist
	Study
	Inclusion Criteria Clearly Defined
	Study Setting and Participants Described
	Exposure Measured Validly and Reliably
	Standard Criteria Used for Measurement
	Confounding Factors Identified
	Strategies to Manage Confounders
	Outcomes Measured Validly and Reliably
	Appropriate Statistical Analysis
	Overall Quality

	Avery et al. (2021)
	High
	High
	High
	High
	Moderate
	Moderate
	High
	High
	Moderate-High

	Johnson et al. (2021)
	High
	High
	High
	High
	High
	Moderate
	High
	High
	Moderate



[bookmark: _Toc233631443]Supplementary Table S3. MMAT (2018) Mixed Methods Appraisal Tool
	Study
	Clear Research Question
	Data Adequately Address the Research Question
	Qualitative Component Appropriate
	Quantitative Component Appropriate
	Integration of Qualitative and Quantitative Components Appropriate
	Interpretation Adequately Integrated
	Divergences Between Qualitative and Quantitative Results Addressed
	Overall Quality

	Nightingale et al. (2020)
	High
	High
	High
	High
	High
	High
	Moderate
	High

	Oulton et al. (2022)
	High
	High
	High
	High
	High
	High
	Moderate
	Moderate-High

	Lutman-White et al. (2025)
	High
	High
	High
	High
	High
	High
	Moderate
	High

	Trusson et al. (2019)
	High
	High
	High
	High
	High
	High
	Moderate
	Moderate-High

	Trusson et al. (2021)
	High
	High
	High
	High
	High
	High
	Moderate
	Moderate-High

	Shepherd et al. (2022)
	High
	High
	High
	High
	High
	High
	Moderate
	Moderate-High

	Spring et al. (2023)
	High
	High
	Not Applicable
	High
	Not Applicable
	High
	Not Applicable
	Moderate



[bookmark: _Toc233631444]Supplementary Table S4: AACODS Checklist
	Study
	Authority
	Accuracy
	Coverage
	Objectivity
	Date
	Significance
	Overall Appraisal

	Ali (2024)
	Low risk
	Low risk
	Low risk
	Moderate risk
	Low risk
	Low risk
	High-quality commentary with moderate risk of author interpretation but high relevance for theory building.

	Whitehouse et al. (2022)
	Low risk
	Low risk
	Low risk
	Low risk
	Low risk
	Low risk
	High-quality conceptual/model paper with strong relevance for realist programme theory.

	Westwood et al. (2018)
	High
	High
	High
	High
	Moderate
	High
	High-quality organisational case study. Provides a comprehensive description of an NHS-HEI partnership model with clearly reported programme characteristics, outcomes and implementation processes. Although observational and conducted within a single organisational context, it offers conceptually rich evidence for programme theory development and organisational mechanisms underpinning clinical academic career pathways.



[bookmark: _Toc233631445]Supplementary Table S5: Context-Mechanism-Outcome (CMO) configurations and initial programme theory interpretations
	Study
	Context (C)
	Mechanism (M)
	Outcome (O)
	Supporting Quote(s)
	Interpretation for Initial Programme Theory

	Ali (2024)
	Systemic bias affects confidence and research funding opportunities.
	Inclusive policies reduce structural inequities.
	Improved access to funding and career progression.
	"The participants' reflections on the impact of their ethnic background on confidence and access to funding for research highlight the need for addressing systemic biases..."
	Addressing systemic bias may activate equitable access to research opportunities.

	Ali (2024)
	Under-representation contributes to self-doubt.
	Supportive environments reduce psychological barriers.
	Greater willingness to pursue leadership positions.
	"The absence of representation and support within clinical and academia often leads to self-doubt and hesitancy..."
	Belonging and representation may function as mechanisms that enhance self-efficacy.

	Ali (2024)
	Participants may not initially view research careers as achievable.
	Motivation is strengthened through structured support and exposure.
	Increased motivation towards clinical academic careers.
	"...motivating them towards research and clinical academic roles..."
	Exposure to positive career pathways may activate aspirations previously constrained by structural barriers.

	Ali (2024)
	Organisational diversity strategies remain insufficient.
	Inclusive organisational policies and networks create sustained support.
	More equitable clinical academic workforce.
	"Achieving true diversity and inclusion in clinical academic careers requires systemic change, including redefining success, creating inclusive networks and implementing policies that support diversity at all levels..."
	Organisational change is proposed as a contextual enabler that sustains individual-level interventions.

	Ali (2024)
	Limited diversity exists within clinical academic leadership.
	Targeted mentoring and leadership development increase opportunity and inclusion.
	Greater diversity in research leadership is promoted.
	"The study emphasised the need for organisations to support ethnic minority individuals actively and collaboratively through targeted mentoring and leadership development training to ensure diversity among academic and research leadership."
	Organisational investment in mentoring may trigger increased leadership aspirations and progression.

	Ali (2024)
	Participants encounter low confidence and uncertainty about entering academic careers.
	Confidence-building activities enhance self-belief.
	Increased confidence to pursue research careers.
	"Key findings highlighted the programme's effectiveness in building participants' confidence..."
	Psychological empowerment appears to be an important mechanism underpinning career progression.

	Ali (2024)
	Traditional academic success measures may overlook contributions from diverse clinicians.
	Broader definitions of success recognise diverse forms of impact.
	Increased recognition of clinical academics from minority backgrounds.
	"Traditional metrics... may not fully capture the contributions of those who bridge clinical practice and academia."
	Recognition and reward systems may influence retention and progression into research careers.

	Ali (2024)
	Few visible ethnic minority role models exist.
	Exposure to mentors and successful peers increases career aspirations.
	Inspiration and leadership ambition increase.
	"The lack of role models and mentors in research and academia poses a significant barrier... By fostering a supportive community and offering practical guidance and mentorship, the programme aids individual career development."
	Role modelling may operate by increasing perceived attainability of clinical academic careers.

	Ali (2024)
	Ethnic minority clinicians often lack professional networks.
	Networking opportunities provide peer support and access to role models.
	Expanded professional networks and collaboration.
	"...enhancing their networking capabilities and providing inspiration."
	Social capital generated through networking may facilitate career advancement.

	Ali (2024)
	Ethnic minority nurses, midwives and allied health professionals experience personal, structural and organisational barriers when attempting to enter research careers.
	A targeted programme addresses barriers through tailored support.
	Participants become more willing and able to pursue clinical academic careers.
	"The programme aimed to address the personal, structural and organisational barriers that ethnic minority healthcare professionals face in pursuing research or clinical academic careers."
	Tailored interventions may be necessary because generic research career pathways do not sufficiently address inequities experienced by ethnic minority staff.

	Ali (2024)
	Healthcare organisations seek culturally competent care and equitable research.
	Developing a workforce that reflects the population improves inclusivity.
	Better healthcare delivery and research relevance.
	"A workforce reflective of the population it serves is crucial for delivering culturally competent care and driving research that caters to the needs of all community segments."
	Workforce diversity may strengthen both organisational legitimacy and research relevance.

	Avery et al. (2021)
	NMAHPs have poorly defined clinical academic career pathways compared with medicine.
	Structured fellowships provide recognised career opportunities.
	Greater participation in research careers.
	"Integrated clinical and research career pathways exist for doctors, in many countries comparable opportunities have been ill-defined for nurses, midwives and allied health professionals."
	Clear career pathways are likely to increase engagement in research careers.

	Avery et al. (2021)
	Clinical problems stimulate research interest.
	Reflection on practice generates research questions.
	Development of clinician-researchers.
	"Issues encountered in practice or service delivery" were a major trigger for research interest.
	Clinical experience activates intrinsic motivation to improve care.

	Avery et al. (2021)
	Clinical academics require organisational integration.
	NHS-university collaboration reduces fragmentation.
	Sustainable clinical academic careers.
	"Greater integration across clinical and academic departments" was identified as desirable.
	Cross-sector integration supports career continuity.

	Avery et al. (2021)
	Many clinicians are unsure how to begin a research career.
	Early research exposure increases interest.
	Earlier entry into research careers.
	"Often those interested in becoming involved in research do not know where to begin."
	Early opportunities trigger research aspirations.

	Avery et al. (2021)
	Career transitions are poorly supported.
	Institutional support assists transition after fellowships.
	Successful continuation into research posts.
	"Inadequate support from employing institution" was a commonly reported barrier.
	Employer support is necessary after formal training ends.

	Avery et al. (2021)
	Nearly all participants accessed support.
	Mentors and senior clinical academics provide guidance.
	Increased confidence and career progression.
	"The three most commonly accessed sources were from senior clinical academics, a mentor or fellowship award holder."
	Experienced mentors provide social and professional capital.

	Avery et al. (2021)
	Fellowship awardees receive formal research training.
	Skill acquisition and research experience.
	Greater likelihood of remaining research active.
	"Those awarded a fellowship were more likely to be research-active in their current role than rejected applicants."
	Fellowships strengthen long-term research engagement.

	Avery et al. (2021)
	Clinical academic careers can have financial disadvantages.
	Reward mechanisms influence career decisions.
	Retention may be compromised.
	"Slower progression through the salary bands" affected many participants financially.
	Financial incentives influence career sustainability.

	Avery et al. (2021)
	Research-active clinicians receive advice and mentorship.
	Mentoring builds capability and confidence.
	Career progression.
	"Advice, support and guidance" was among the most important contributors to career progression.
	Mentoring facilitates persistence in research careers.

	Avery et al. (2021)
	Participants experience limited funding and research posts.
	Stable career opportunities reduce uncertainty.
	Better retention within research careers.
	"Most commonly indicated barriers related to research roles; availability of positions, funding and maintaining research activity."
	Organisational investment sustains research careers.

	Avery et al. (2021)
	Fellowship programmes provide salary, research costs, training and conference opportunities.
	Financial and educational support reduces barriers.
	Increased research capacity.
	"Funding supports basic salary, research costs, a bespoke training programme and support for attendance at conferences."
	Protected resources enable research career development.

	Avery et al. (2021)
	Senior clinical academic role models are scarce.
	Increased visibility inspires aspiring researchers.
	More people pursue research careers.
	"Greater visibility/number of senior clinical academic role models" would make career progression easier.
	Representation promotes aspiration.

	Avery et al. (2021)
	Participants often became interested in research through contact with researchers.
	Role modelling and social learning.
	Increased motivation towards research careers.
	"Interaction with people in research positions was the most frequent way interest in research was sparked."
	Visible researchers function as role models.

	Bramley et al. (2024)
	Clinical experience generated ideas for research.
	Collaborative discussion stimulates innovation.
	Development of research proposals.
	"Listening to the conversations...gave me an idea for a project that I wanted to do." (P7)
	Collaborative discussion and exposure to experienced researchers help clinicians transform clinical challenges into meaningful research questions, strengthening research engagement.

	Bramley et al. (2024)
	Programme participants subsequently obtained fellowships and PhD opportunities.
	Confidence combined with mentoring leads to action.
	Entry into clinical academic careers.
	"One participant has gone on to be successful in gaining a NIHR/HEE ICA PCAF, and one participant has been successful in gaining a funded PhD opportunity."
	Confidence, mentoring and organisational support work together to trigger active pursuit of competitive research funding and progression into clinical academic careers.

	Bramley et al. (2024)
	Participants questioned whether they belonged in research.
	Psychological reassurance reduces self-doubt.
	Greater willingness to pursue research.
	"They made me believe in myself...it was a huge boost to my confidence." (P6)
	Creating psychologically safe environments and fostering a sense of belonging enables clinicians to perceive research careers as attainable, increasing engagement with clinical academic pathways.

	Bramley et al. (2024)
	Ethnic minority NMAHPs face structural barriers to research careers.
	Targeted programme addresses inequities.
	Increased participation.
	"Healthcare professionals from ethnic minority backgrounds are often faced with personal, structural or organisational barriers."
	Equity-focused interventions may overcome structural disadvantage.

	Bramley et al. (2024)
	Participants became more willing to lead.
	Increased self-efficacy.
	Leadership behaviours increased.
	"I'm more willing to take on certain things." (P4)
	Greater self-efficacy enables clinicians to transition from passive learners to active leaders who initiate research and service improvement activities.

	Bramley et al. (2024)
	Leadership training improved relationships.
	Better communication strengthens influence.
	Improved team leadership.
	"There was a lot of emphasis...how you can improve relationships." (P7)
	Improved communication skills facilitate stronger professional relationships, increasing clinicians' influence within teams and supporting implementation of research.

	Bramley et al. (2024)
	Programme combines mentoring, leadership and research training.
	Multiple forms of support reinforce one another.
	Improved career readiness.
	"The programme was designed...to bring together support for participants in the form of mentorship and various clinical/research and leadership expertise."
	Integrated interventions strengthen confidence and capability.

	Bramley et al. (2024)
	Leadership skills were underdeveloped.
	Leadership development encourages self-reflection.
	Greater leadership identity.
	"I've learned things about myself that I didn't know." (P6)
	Leadership development encourages self-awareness and confidence, enabling clinicians to adopt leadership roles that support clinical academic career progression.

	Bramley et al. (2024)
	Limited research networks existed.
	Networking creates access to researchers and collaborations.
	New research opportunities.
	"It's also given me somebody that I'm able to approach for help." (P3)
	Networking opportunities generate social capital by connecting clinicians with experienced researchers, increasing collaboration, access to opportunities and career progression.

	Bramley et al. (2024)
	Confidence increased through affirmation.
	Positive feedback validates expertise.
	Greater professional identity.
	"Now I've got affirmation that yes, you know what you are talking about." (P6)
	Positive affirmation from mentors validates clinicians' expertise, strengthening professional identity and increasing willingness to pursue research careers.

	Bramley et al. (2024)
	Participants needed motivation to act.
	Positive reinforcement and encouragement.
	Increased motivation.
	"It's really motivational...you can actually do this." (P1)
	Positive reinforcement from mentors and exposure to successful role models stimulates intrinsic motivation, encouraging clinicians to pursue research training and fellowship opportunities.

	Bramley et al. (2024)
	Networking opportunities expanded.
	Social capital develops through peer interaction.
	Better research collaborations.
	"Networking...has allowed me to network in probably a better way." (P7)
	Professional networking establishes enduring collaborative relationships that sustain research engagement beyond the formal intervention.

	Bramley et al. (2024)
	Participants reflected on communication.
	Improved interpersonal awareness.
	Better leadership behaviours.
	"Now I have realised that if I listen..." (P6)
	Reflective leadership training enhances interpersonal communication, strengthening collaborative working and improving clinicians' ability to lead research initiatives.

	Bramley et al. (2024)
	Ongoing mentoring continued after the programme.
	Sustained support reinforces behaviour change.
	Career progression.
	"The people that I've met on the group and the support going forward is valued." (P7)
	Sustained mentoring maintains confidence, provides career guidance and supports progression through successive stages of the clinical academic pathway.

	Bramley et al. (2024)
	Senior support was available.
	Protected time and organisational backing.
	Increased leadership participation.
	"Having that senior support around has taught me the ability to talk to get time protected." (P1)
	Visible organisational support and protected time legitimise research participation, increasing clinicians' confidence to engage in clinical academic development.

	Bramley et al. (2024)
	Participants lacked confidence before entering the programme.
	Encouragement and validation increase self-belief.
	Increased confidence.
	"Initially, I wasn't confident...I didn't know how to find funding...I thought...will I be supported?" (P2)
	When programmes provide encouragement, validation and practical guidance within a supportive environment, they activate confidence and self-efficacy, enabling under-represented clinicians to engage with clinical academic opportunities.

	Bramley et al. (2024)
	Learning transferred into clinical practice.
	Application of new knowledge.
	Improved patient care and supervision.
	"I've tried to implement little bits of knowledge that I have learned." (P7)
	When research learning is directly applicable to clinical work, clinicians are more likely to implement evidence-based improvements, reinforcing the value of research careers.

	Cowley et al. (2020)
	Participants return to clinical practice after research training.
	Application of research knowledge into practice.
	Innovation within healthcare services.
	"Altered perspectives on the relationship between evidence based practice and patient care."
	Applying newly acquired research knowledge within clinical settings enables clinicians to introduce innovations, improve evidence-based practice and strengthen healthcare service delivery.

	Cowley et al. (2020)
	Participants previously worked in highly specialised clinical roles.
	Critical reflection challenges existing assumptions.
	Improved understanding of evidence-based practice.
	"Treating them as people, not numbers." (MA3)
	Critical reflection on existing clinical practice encourages clinicians to question established assumptions and adopt more person-centred, evidence-informed approaches to care.

	Cowley et al. (2020)
	Moving into academia requires leaving clinical expertise comfort zones.
	Cognitive discomfort stimulates professional growth.
	Development of research capability.
	"They felt out of their comfort zone."
	Experiencing uncertainty during the transition into academia stimulates adaptive learning, enabling clinicians to acquire new research competencies and strengthen their academic identity.

	Cowley et al. (2020)
	Training occurs in multidisciplinary academic environments.
	Exposure to different academic disciplines broadens thinking.
	Greater critical thinking and evidence-informed practice.
	"Working with sociologists, economists gives you a different perspective." (PhD4)
	Exposure to multidisciplinary academic environments broadens clinicians' perspectives, enhances critical thinking and promotes integration of diverse evidence into clinical decision-making.

	Cowley et al. (2020)
	Research-active organisations encourage evidence generation.
	Clinical academics integrate research into practice.
	Improved patient care and innovation.
	"Clinical academic roles have the potential to significantly impact on the quality of patient care."
	Research-supportive organisational cultures enable clinicians to integrate research into routine practice, resulting in greater innovation, evidence-based care and improved patient outcomes.

	Cowley et al. (2020)
	Funding and strategic partnerships are available.
	Collaborative leadership supports career development.
	Sustainable clinical academic workforce.
	"Key success factors include strategically aligned and collaborative partnerships; transformational clinical and research leadership."
	Strategic partnerships between healthcare organisations and academic institutions provide leadership, resources and infrastructure that sustain clinical academic workforce development.

	Cowley et al. (2020)
	Career pathways exist but implementation is inconsistent.
	Organisational support determines translation of learning.
	Variable career progression.
	"The ability for these pathways to be fully operationalised has been limited."
	The effectiveness of clinical academic pathways depends on organisational implementation; where support is inconsistent, clinicians struggle to translate research training into sustainable career progression.

	Cowley et al. (2020)
	Early career clinical academics undertake Masters/Doctoral research training while remaining clinicians.
	Exposure to multidisciplinary research changes professional identity.
	Identity transformation into clinician-researcher.
	"Open their eyes to new ways of seeing the world … like walking into a new world." (CM2)
	When clinicians undertake structured research training while maintaining clinical practice, exposure to multidisciplinary research transforms their professional identity from practitioner to clinician-researcher, increasing long-term engagement in clinical academic careers.

	Cowley et al. (2020)
	Organisations traditionally view research training transactionally.
	Transformational learning changes aspirations and identity.
	Personal and professional transformation.
	"Reconceptualization of this training from the pure acquisition of skills to one of personal and professional transformation."
	When organisations recognise research training as a transformational rather than purely technical process, clinicians develop stronger research identities, leadership aspirations and long-term commitment to clinical academic careers.

	Cowley et al. (2020)
	Organisational cultures privilege medical academic careers.
	Structural inequalities reduce opportunities for NMAHPs.
	Underdeveloped clinical academic workforce.
	"There has been a systematic privileging of medical knowledge."
	Where organisational cultures prioritise medical clinical academics over NMAHPs, structural inequalities reduce opportunities for non-medical clinicians to progress into research careers, indicating the need for targeted organisational change.

	Johnson et al. (2021)
	Training improves career readiness.
	Access to development builds capability.
	Promotion opportunities increase.
	"Increasing access to professional training may be beneficial."
	Access to professional development increases clinicians' capability to compete successfully for promotion and research opportunities.

	Johnson et al. (2021)
	Career aspirations were similar between groups.
	Motivation is not the explanation for disparities.
	Structural barriers remain the key explanation.
	Authors explored whether BAME nurses were less likely to apply but identified organisational barriers instead.
	Career inequalities are driven primarily by structural barriers rather than lack of aspiration, indicating that organisational rather than individual interventions are required.

	Johnson et al. (2021)
	Professional development opportunities are unevenly distributed.
	Less access to training reduces competitiveness.
	Reduced career advancement.
	"Less likely to have received professional training in the previous year."
	Equal access to training enhances research capability and improves readiness for promotion and research careers.

	Johnson et al. (2021)
	NHS career progression depends upon promotion opportunities.
	Reduced access to advancement.
	Longer time spent in Band 5.
	"Spent more months working at the entry-level grade (75.75 months vs 41.85 months)."
	Equitable promotion systems are necessary to prevent prolonged career stagnation among under-represented clinicians.

	Johnson et al. (2021)
	Healthcare workforce diversity is increasing.
	Organisations must improve equity mechanisms.
	Better retention and leadership diversity.
	"The need to address these issues is imperative."
	Inclusive organisational policies support workforce diversity and strengthen leadership representation in research.

	Johnson et al. (2021)
	Workplace discrimination exists.
	Perceived unfairness reduces equity.
	Slower progression into leadership.
	"Discrimination is a likely cause."
	Reducing discrimination strengthens confidence, trust and willingness to pursue leadership and research opportunities.

	Johnson et al. (2021)
	BAME nurses are under-represented in senior positions.
	Structural discrimination limits progression opportunities.
	Career delay.
	"Black, Asian and Minority Ethnic nurses and midwives are under-represented in higher and managerial roles."
	Structural inequities within healthcare organisations restrict progression; therefore, equity-focused organisational interventions are required to enable equal access to clinical academic careers.

	Johnson et al. (2021)
	Managers influence promotion opportunities.
	Managerial support encourages career progression.
	Greater promotion success.
	Survey measured "My manager supports me in my career aspirations."
	Supportive managers function as facilitators of career progression by enabling access to opportunities and professional development.

	Johnson et al. (2021)
	Recruitment procedures influence advancement.
	Transparent recruitment reduces discrimination.
	More equitable promotion.
	"Improving transparency in recruitment procedures."
	Transparent recruitment processes activate perceptions of fairness, increasing trust and career progression among under-represented clinicians.

	Johnson et al. (2021)
	Promotion requires successful applications.
	Repeated unsuccessful applications reduce progression.
	Delayed promotion.
	"Had to apply for significantly more posts than White nurses and midwives before gaining their first post."
	Transparent recruitment processes reduce repeated unsuccessful applications and facilitate equitable career progression.

	King et al. (2023)
	Clinicians recognise gaps in practice.
	Curiosity stimulates research engagement.
	Innovation in healthcare.
	"Being inquisitive… wanting to understand why." (P8)
	Clinical curiosity stimulates research engagement by encouraging clinicians to investigate unresolved problems encountered in practice.

	King et al. (2023)
	Individuals willingly apply despite uncertainty.
	Confidence despite possible rejection.
	Increased likelihood of success.
	"I always throw my hat in the ring." (P10)
	Confidence despite possible rejection increases the likelihood of obtaining competitive research opportunities.

	King et al. (2023)
	Clinicians become novice researchers.
	Learning through discomfort.
	Research competence develops.
	"We're right back to the start." (P16)
	Experiencing discomfort during the transition from clinician to researcher promotes learning, adaptability and the development of research competence.

	King et al. (2023)
	Research funding is competitive.
	Strategic persistence.
	Long-term career sustainability.
	"I approach it all like somewhat of a game." (P14)
	Persistence and strategic thinking enable clinicians to navigate competitive funding environments and maintain long-term research careers.

	King et al. (2023)
	Opportunities are rarely offered directly.
	Proactive behaviour generates opportunities.
	Career advancement.
	"Don't wait to be invited." (Theme title)
	Proactive behaviours and self-initiated opportunity seeking enable clinicians to overcome organisational barriers and advance their research careers.

	King et al. (2023)
	Motivation stems from improving patient care.
	Purpose-driven research.
	Service improvement.
	"Improving the outcomes for the patients." (P2)
	Purpose-driven motivation reinforces long-term commitment to clinical academic careers by linking research with meaningful patient benefit.

	King et al. (2023)
	Research leaders manage teams.
	Responsibility motivates grant acquisition.
	Research programmes continue.
	"If I don't bring any grants in, then I don't have a team." (P19)
	Responsibility for leading research teams motivates clinicians to secure funding and sustain research programmes.

	King et al. (2023)
	Successful researchers actively seek opportunities.
	Self-initiative.
	Greater research involvement.
	"I'm not one of these people to just sit back and wait." (P1)
	Self-directed initiative increases access to fellowships, collaborations and leadership opportunities, supporting clinical academic progression.

	King et al. (2023)
	Clinical academics occupy dual roles.
	Managing imposter syndrome.
	Maintenance of professional identity.
	"I think we all have inherently imposter syndrome." (P13)
	Successfully managing dual professional identities strengthens confidence and supports sustained engagement in clinical academic careers.

	King et al. (2023)
	Clinical academics seek wider influence.
	Desire to improve systems beyond individual patients.
	Broader clinical impact.
	"I can have a much wider influence." (P11)
	The desire to influence healthcare beyond individual patient encounters motivates clinicians to pursue leadership and research careers.

	King et al. (2023)
	Career uncertainty exists.
	Acceptance of risk.
	Continued pursuit of research careers.
	"You have to be someone that's willing to get it wrong." (P8)
	Tolerance of uncertainty and willingness to take risks enable clinicians to persist despite insecure career pathways and competitive funding environments.

	King et al. (2023)
	Clinical academic AHP roles remain scarce.
	Individuals rely on personal resilience.
	Persistence despite barriers.
	"Clinical academic allied health professionals describe personal traits of high inquisitiveness, opportunism, motivation and determination."
	Where organisational pathways are limited, individual resilience, curiosity and determination become critical mechanisms enabling clinicians to sustain research career progression.

	Lutman-White et al. (2025)
	NHS Trust and university work collaboratively.
	Strong partnership provides educational and organisational support.
	Sustainable programme delivery.
	"The programme was jointly developed...and continues to be refined in partnership with Coventry University."
	Collaborative partnerships between healthcare organisations and universities provide complementary expertise, infrastructure and educational support necessary for sustainable clinical academic programmes.

	Lutman-White et al. (2025)
	Participants receive mentoring throughout the pathway.
	Mentoring increases confidence and career planning.
	Higher research engagement.
	"One to one mentoring is provided by a senior academic professor."
	Continuous mentoring enhances confidence, supports career planning and increases clinicians' readiness to progress through successive stages of clinical academic development.

	Lutman-White et al. (2025)
	Organisational research infrastructure spans the whole pathway.
	Continuous support maintains momentum.
	Long-term workforce development.
	"The programme's range of opportunities across the whole pathway...are important contributors to the programme's impact."
	Continuous organisational support across multiple career stages sustains momentum, enabling clinicians to progress from novice researchers to established clinical academics.

	Lutman-White et al. (2025)
	Participants receive practical research opportunities.
	Hands-on learning develops competence.
	Increased research knowledge and skills.
	"Participants had increased their research knowledge and skills...and increased their confidence."
	Hands-on research experience enables clinicians to develop practical research competence, confidence and readiness to undertake independent research.

	Lutman-White et al. (2025)
	Clinical academic posts remain scarce.
	Limited opportunities reduce continuation.
	Career bottlenecks.
	"Lack of clinical academic posts and limited progression opportunities."
	Limited availability of dedicated clinical academic posts creates career bottlenecks, reducing retention of research-trained clinicians despite successful programme participation.

	Lutman-White et al. (2025)
	Organisations provide staged research development from Pre-Bronze to Gold+.
	Progressive learning and mentoring develop capability.
	Career progression.
	"At every stage mentoring and leadership is built in."
	Progressive, staged career pathways combined with mentoring and leadership development enable clinicians to build research competence incrementally, supporting sustained career progression.

	Lutman-White et al. (2025)
	Participants are expected to mentor others as they progress.
	Reciprocal mentoring strengthens research culture.
	Sustainable research capacity.
	"The concept of 'receiving and giving back'...participants develop their own clinical academic research, in return they mentor others."
	Reciprocal mentoring creates a self-sustaining research culture in which experienced clinical academics support the development of future researchers, strengthening long-term workforce capacity.

	Lutman-White et al. (2025)
	NMAHPs continue to have fewer research opportunities than doctors.
	A structured career pathway supports progression across career stages.
	Increased clinical academic workforce.
	"Initiatives to identify, support and develop NMAHP+s considering and pursuing clinical academic roles are key to growing an NMAHP+ clinical academic workforce."
	Structured research career pathways specifically designed for NMAHPs reduce disparities in research access and facilitate long-term clinical academic workforce development.

	Lutman-White et al. (2025)
	Career progression depends on organisational support.
	Supportive managers enable participation.
	Promotion and research roles.
	"A high number had progressed to a role with a higher banding...and had research as part of their current role."
	Supportive managers facilitate career progression by providing protected opportunities, encouragement and organisational recognition of research roles.

	Lutman-White et al. (2025)
	Participants have different research needs.
	Tailored support increases relevance.
	Higher engagement.
	"Participants were able to engage with the programme appropriate to their needs and research careers."
	Tailoring research development opportunities to individual career stages increases engagement, relevance and successful progression through clinical academic pathways.

	Lutman-White et al. (2025)
	Senior leadership visibly supports research.
	Leadership legitimises research careers.
	Stronger research culture.
	"There has also consistently been strong senior leadership support for the programme."
	Visible executive leadership legitimises research participation, promotes organisational commitment and strengthens research culture across the workforce.

	Lutman-White et al. (2025)
	Clinical pressures reduce research engagement.
	Lack of protected time inhibits learning.
	Slower progression.
	"Significant challenges...included unsupportive managers, lack of dedicated time for research engagement in a context of clinical pressures."
	Where clinical workload and lack of protected time dominate, clinicians are less able to engage with research, slowing progression through clinical academic pathways despite personal motivation.

	Newington et al. (2021)
	Clinical academic posts remain limited.
	Employment insecurity creates tension.
	Difficulties sustaining careers.
	"The current clinical academic pathway was identified as causing tension."
	Career pathways require stable organisational structures.

	Newington et al. (2021)
	Research-active clinicians are embedded within clinical teams.
	Knowledge sharing spreads evidence-based practice.
	Wider team learning.
	"Managers named clinical academics within their teams as exemplars."
	Clinical academics influence colleagues through informal leadership.

	Newington et al. (2021)
	Clinical service pressures remain high.
	Lack of workforce capacity constrains research.
	Limited organisational impact.
	"The positive impacts often centred around individual clinicians and did not necessarily translate throughout the organisation."
	Organisational systems are required to sustain individual gains.

	Newington et al. (2021)
	Patients participate in research-informed care.
	Shared decision-making increases.
	Better patient-centred care.
	"Increased involvement of patients in evidence-based treatment decision-making."
	Research activity promotes person-centred care.

	Newington et al. (2021)
	Research-active clinicians challenge routine practice.
	Critical questioning encourages evidence-based decisions.
	Improved clinical quality.
	"Increased confidence in questioning practice."
	Research confidence changes day-to-day clinical behaviour.

	Newington et al. (2021)
	Organisations value research culture.
	Clinical academics inspire colleagues.
	Greater research engagement.
	"Positive changes in research culture."
	Research culture spreads through role modelling.

	Newington et al. (2021)
	Organisations recognise research leaders.
	Clinical academics become visible role models.
	Improved recruitment and retention.
	"Improved staff recruitment and retention."
	Research opportunities attract and retain staff.

	Newington et al. (2021)
	Organisations support clinicians undertaking research.
	Clinical academics integrate research into routine practice.
	Better evidence-based patient care.
	"Perceived improvements in the approach to patient care and research culture were associated with clinical academic activity."
	Research-active clinicians become catalysts for practice improvement.

	Newington et al. (2021)
	Clinical academic roles are not always well understood.
	Role ambiguity reduces organisational support.
	Career insecurity.
	"Perceived levels of invisibility and inaccessibility of these roles."
	Role clarity is necessary for sustained career progression.

	Newington et al. (2021)
	Organisations invest in research activity.
	Increased visibility raises the profile of research.
	Improved organisational reputation.
	"Visibility included the positive reputation that clinical academics were identified as bringing to the organisation."
	Visible clinical academics reinforce organisational commitment to research.

	Nightingale et al. (2020)
	Research-active clinicians influence practice.
	Translation of research into care.
	Improved patient care.
	"Clinical academics are seen as the gatekeepers for the dissemination of information by translating research into clinical practice."
	Clinicians who combine research with practice act as knowledge brokers, facilitating the translation of evidence into routine patient care and improving service quality.

	Nightingale et al. (2020)
	Organisations invest in internships.
	Capability-building develops future researchers.
	Stronger research culture.
	"The internships are highly valued by all stakeholders."
	Early organisational investment in research internships develops future clinical academics and contributes to a sustainable organisational research culture.

	Nightingale et al. (2020)
	Transition beyond internship is competitive.
	Continued mentoring supports progression.
	Fellowship applications and career advancement.
	"Access to mentors outside of the funded programme is vital for a successful transition."
	Ongoing mentoring beyond initial internship programmes provides continuity, confidence and career guidance, increasing progression into advanced clinical academic pathways.

	Nightingale et al. (2020)
	Research and clinical duties compete.
	Protected research time enables learning.
	Better research engagement.
	"Balancing research commitments with clinical activity was challenging."
	Protected research time enables clinicians to engage meaningfully in research activities, whereas competing clinical demands reduce learning and limit research progression.

	Nightingale et al. (2020)
	NMAHPs have limited opportunities to enter research careers compared with medicine.
	Research internships provide protected entry into research.
	Increased research capability and career aspirations.
	"The Internship is the entry level programme that offers an insight into clinical academic careers."
	Providing structured research internships at an early career stage increases awareness of clinical academic careers and encourages clinicians to pursue research pathways that might otherwise appear inaccessible.

	Nightingale et al. (2020)
	Organisational research infrastructure varies.
	University partnerships strengthen learning opportunities.
	Sustainable research pathways.
	"A partnership approach to clinical academic support at institutional level is needed."
	Strong NHS-university partnerships provide coordinated educational and organisational support that strengthens sustainable clinical academic career pathways.

	Nightingale et al. (2020)
	Participants have little formal research experience.
	Structured education develops research knowledge.
	Increased confidence and research competence.
	"All interns successfully completed the programme...with evidence of positive impacts on interns, colleagues and patient care."
	Structured internship programmes develop foundational research knowledge, confidence and competence, preparing clinicians for future research careers.

	Nightingale et al. (2020)
	Managers control access to research opportunities.
	Managerial encouragement legitimises research participation.
	Increased programme success.
	"Middle managers were seen as gatekeepers to programme success."
	Supportive managers act as gatekeepers who legitimise research participation by facilitating protected time, encouragement and access to development opportunities.

	Nightingale et al. (2020)
	Organisations differ in research culture and infrastructure.
	Supportive organisations encourage participation.
	Greater engagement with research.
	"Important regional differences exist yet the internships are highly valued by all stakeholders."
	Supportive organisational cultures enhance the effectiveness of research internships by legitimising research participation and encouraging clinicians to remain engaged in research.

	Nightingale et al. (2020)
	Progression opportunities remain scarce.
	Lack of sustained support reduces continuation.
	Many clinicians fail to progress.
	"Progression to the next stage of the ICA pathway...was achieved by only a quarter of interns."
	Without structured progression opportunities following internships, the benefits of early research exposure diminish, limiting long-term clinical academic career development.

	Oulton et al. (2022)
	Partnership with universities
	Joint infrastructure supports careers
	Clinical academic workforce develops
	"Local infrastructure and leadership" are required to develop research capacity.
	Collaborative NHS-university partnerships strengthen research infrastructure, supporting sustainable development of clinical academic careers.

	Oulton et al. (2022)
	Staff unable to access research opportunities
	Clinical Academic Programme Lead coordinates support
	Improved engagement
	"Supportive infrastructure, capacity, cognisance and capability are not insurmountable barriers."
	Dedicated research leadership reduces organisational barriers by coordinating support and facilitating access to research opportunities.

	Oulton et al. (2022)
	Limited organisational support
	Infrastructure provides opportunities
	>30 fellowship awards achieved
	"Interventions were reflected in >30 fellowship awards."
	Developing dedicated research infrastructure enables motivated clinicians to translate research aspirations into successful fellowship applications and career progression.

	Oulton et al. (2022)
	Lack of research awareness
	Education increases cognisance
	Better understanding of research processes
	"The overwhelming majority of survey respondents expressed an interest in research (89%)."
	Educational initiatives improve research awareness, enabling clinicians to recognise research opportunities and participate more confidently.

	Oulton et al. (2022)
	Staff unaware of research support
	Visibility of research resources
	Improved access
	"Approximately half of respondents [did] not know who to contact to start a research project."
	Increasing the visibility of research support mechanisms enables clinicians to navigate research pathways more effectively.

	Oulton et al. (2022)
	Research expertise exists but is hidden
	Recognition motivates researchers
	Better dissemination
	"Research is key to the future of nursing … it doesn't get the profile it deserves."
	Recognising clinicians' research contributions strengthens professional identity and encourages wider dissemination of research findings.

	Oulton et al. (2022)
	Variable departmental cultures
	Leadership changes local culture
	Improved research activity
	"Culture, attitude, values and behaviours" underpin research engagement.
	Research-active leadership positively influences departmental culture, increasing research participation across clinical teams.

	Oulton et al. (2022)
	Individual clinicians highly interested in research
	Targeted interventions unlock latent motivation
	Increased research participation
	"Respondents demonstrated high levels of interest and commitment to research at the individual level which were not always harnessed at the organisational level."
	Targeted organisational interventions activate clinicians' existing motivation by providing accessible opportunities, enabling greater participation in research activities.

	Oulton et al. (2022)
	Hospital leadership committed to becoming a research hospital
	Strategic leadership legitimises research
	Organisation-wide research culture develops
	"The introduction of the Clinical Academic Programme Lead coincided with an organisation-wide ambition to transform from being a 'hospital that does research' to 'a research hospital'."
	When executive leadership visibly prioritises research, clinicians perceive research as an organisational priority, increasing engagement and embedding a sustainable research culture.

	Oulton et al. (2022)
	Heavy clinical workload
	Lack of protected research time
	Lost research opportunities
	"The tight constraints on our clinical time is now meaning we are not able to complete a lot of this work."
	Without protected research time, clinical demands suppress research engagement, limiting workforce development despite clinician interest.

	Shepherd et al. (2022)
	Departments require practical support
	Research facilitators mentor staff
	Increased research participation
	"A Research Facilitator has been developed to provide support, research expertise and guidance."
	Accessible research facilitators reduce practical barriers and increase clinicians' confidence to initiate research activities.

	Shepherd et al. (2022)
	Limited nursing research infrastructure
	Dedicated research initiatives
	Greater staff engagement
	"This multi-faceted approach has successfully supported research training/engagement."
	Comprehensive organisational research initiatives create an enabling environment that increases clinicians' willingness to engage with research.

	Shepherd et al. (2022)
	Research not integrated into practice
	ERIC units embed research
	Research-active clinical environments
	"Embedding Research In Care unit."
	Embedding research within clinical services normalises research participation and strengthens organisational research culture.

	Shepherd et al. (2022)
	Isolated researchers
	Clinical Academic Network promotes peer support
	Stronger collaboration
	"A Clinical Academic Network group of 25+ nurses, midwives and allied health professionals was established and provides peer support and mentoring."
	Peer networks generate social support and collaboration, reducing professional isolation and sustaining research engagement.

	Shepherd et al. (2022)
	Limited research visibility
	Communication strategies increase awareness
	Wider staff engagement
	"The Trust communication team was involved in promoting the initiative."
	Promoting research achievements increases awareness and motivates wider staff participation in research activities.

	Shepherd et al. (2022)
	Organisational barriers exist
	Strategic partnerships reduce barriers
	Career development
	"Strong and strategic clinical academic leadership and effective partnership working."
	Strategic NHS-academic partnerships strengthen organisational capacity and facilitate long-term clinical academic career development.

	Shepherd et al. (2022)
	Clinical staff have little research experience
	Chief Nurse Research Fellowships build skills
	Research capability increases
	"Clinical staff undertaking bespoke research training."
	Structured fellowship programmes develop research competence and confidence, preparing clinicians for clinical academic careers.

	Shepherd et al. (2022)
	Clinicians identify local problems
	Fellowships encourage project development
	Clinically relevant research
	"Develop projects to tackle clinical problems."
	Supporting clinicians to investigate locally identified problems promotes clinically relevant research that directly improves healthcare services.

	Shepherd et al. (2022)
	Lack of leadership
	Chief Nurse leadership legitimises research
	Culture change
	"Culture change is required with evidence of leadership that promotes and enables a combination of research, teaching and clinical practice."
	Visible clinical leadership legitimises research activity and encourages organisations to integrate research into routine practice.

	Shepherd et al. (2022)
	Senior management support
	Organisational endorsement
	Sustainable implementation
	"The Chief Nurse and Deputy Chief Nurse were enthusiastic about the initiative."
	Visible executive endorsement legitimises research programmes and increases the likelihood of long-term sustainability.

	Spring et al. (2023)
	Busy clinical roles
	Protected time enables scholarship
	Publications and presentations
	"Protected time for research."
	Allocating protected time reduces competing clinical pressures, enabling sustained scholarly productivity.

	Spring et al. (2023)
	Limited research networks
	Collaboration opportunities
	Expanded professional networks
	"Opportunities to develop collaborations."
	Creating collaborative opportunities increases social capital, facilitating future research partnerships and career development.

	Spring et al. (2023)
	Clinical posts not backfilled
	Increased workload
	Reduced programme effectiveness
	"Failure to backfill posts."
	Failure to provide workforce backfill limits clinicians' capacity to benefit fully from research development opportunities.

	Spring et al. (2023)
	Organisations undervalue research
	Recognition motivates clinicians
	Greater engagement
	"Limited value placed on NMAHPs' research."
	Institutional recognition of research contributions motivates clinicians to sustain research involvement.

	Spring et al. (2023)
	Few successful NIHR applicants
	Fellowship provides protected research time
	Competitive fellowship applications
	"Backfill two days a week...to give them time to make competitive applications."
	Protected research time enables clinicians to prepare high-quality fellowship applications, increasing competitiveness and research career progression.

	Spring et al. (2023)
	Research poorly recognised
	Showcasing research increases visibility
	Organisational buy-in
	"Increasing intra- and inter-professional awareness."
	Recognising and celebrating research achievements increases organisational support and strengthens research culture.

	Spring et al. (2023)
	HEI-NHS collaboration
	Contractual partnerships strengthen support
	Better fellowship experiences
	"Committed partnerships between higher education institutions and the NHS."
	Strong NHS-university partnerships improve educational support and increase the effectiveness of fellowship programmes.

	Spring et al. (2023)
	Structured fellowship support
	Confidence develops
	Significant scholarly activity
	"All recipients found it to be a positive experience and undertook significant scholarly activity."
	Structured fellowship support increases research confidence, enabling sustained academic productivity and career progression.

	Spring et al. (2023)
	Weak managerial support
	Lack of encouragement reduces engagement
	Barriers remain
	"Challenges included a lack of support from line managers."
	Unsupportive line management weakens clinicians' confidence and reduces participation in research activities despite programme availability.

	Spring et al. (2023)
	Research success shared
	Positive examples motivate others
	Wider research culture
	"The showcasing of research successes."
	Visible examples of successful clinical academics encourage others to pursue research careers.

	Trusson et al. (2019)
	Strong clinical experience
	Research builds confidence
	Personal development
	"Personal development and career progression."
	Clinical expertise provides a strong foundation for research confidence and leadership development.

	Trusson et al. (2019)
	Few permanent clinical academic posts
	Career uncertainty
	Loss of expertise
	"Otherwise the full extent of their value will not be recognised."
	Failure to create sustainable clinical academic posts results in loss of research expertise from the healthcare workforce.

	Trusson et al. (2019)
	Clinical and academic roles combined
	Research informs practice
	Evidence-based care
	"Academic study should be encouraged and supported."
	Integrating research with clinical practice strengthens implementation of evidence-based healthcare.

	Trusson et al. (2019)
	Motivation to improve care
	Academic training strengthens identity
	Better patient outcomes
	"Driven to improve services for the benefit of patients."
	Intrinsic motivation combined with academic development strengthens clinical academic identity and promotes evidence-based patient care.

	Trusson et al. (2019)
	Funding available
	Academic study expands impact
	Benefits from individual to national level
	"Findings reveal benefits emanating from the individual level through to (inter)national levels."
	Investment in research training enables clinicians to generate benefits extending from personal development to national healthcare improvement.

	Trusson et al. (2019)
	Limited non-medical academic pathways
	Clinical academic training develops capability
	Career progression
	"NMAHPs are motivated to pursue a clinical academic career."
	Providing structured clinical academic training enables motivated clinicians to develop the skills required for research career progression.

	Trusson et al. (2019)
	Research-active clinicians influence organisations
	Knowledge translation
	Service improvement
	"Improve patient outcomes, transform services and ensure value for money."
	Research-active clinicians act as knowledge brokers who facilitate implementation of evidence into routine clinical practice.

	Trusson et al. (2019)
	Clinicians identify service problems
	Research enables problem-solving
	Improved services
	"People working in these roles have opportunities to explore possible solutions to issues that they encounter in their clinical role."
	Supporting clinicians to investigate practice-based problems increases clinically relevant research and service improvement.

	Trusson et al. (2019)
	Early career clinicians face cultural barriers
	Organisational culture influences participation
	Delayed progression
	"The current culture within the clinical setting was described as a particular barrier."
	Unsupportive organisational cultures suppress clinicians' research aspirations and delay progression into clinical academic careers.

	Trusson et al. (2019)
	Poor career progression after Master's
	Lack of senior posts
	Career bottlenecks
	"Investment is needed to establish more clinical academic roles."
	Without advanced clinical academic posts, research-trained clinicians struggle to sustain career progression despite successful training.

	Trusson et al. (2021)
	Dual academic-clinical roles
	Professional identity strengthened
	Wider organisational benefits
	"Evidence of wide-ranging benefits from combining clinical and academic roles."
	Combining clinical and academic roles enhances professional identity and contributes to organisational innovation and service improvement.

	Trusson et al. (2021)
	NMAHPs enter research later
	Delayed exposure limits progression
	Reduced academic trajectory
	"Most NMAHPs had been in their clinical post for some years before embarking on a clinical academic pathway."
	Delayed access to research opportunities reduces cumulative academic experience and limits long-term career advancement.

	Trusson et al. (2021)
	Different career structures between doctors and NMAHPs
	Early academic exposure builds confidence
	Faster progression for medical academics
	"MCAs were younger and they all combined clinical and academic training."
	Earlier integration of research into career pathways accelerates clinical academic development and supports sustained progression.

	Trusson et al. (2021)
	Research embedded within training
	Protected academic time
	Research capability develops
	"Protected academic time during foundation year."
	Embedding protected academic time within clinical training facilitates earlier development of research competence and confidence.

	Trusson et al. (2021)
	Financial and personal pressures
	Stress reduces engagement
	Slower progression
	"Both routes had financial and personal repercussions."
	Financial insecurity undermines clinicians' ability to sustain clinical academic careers despite high motivation.

	Trusson et al. (2021)
	Attrition concerns
	Better support mechanisms
	Higher continuation
	"Identify factors that encourage and enable continuation to higher levels of clinical academia."
	Ongoing organisational support increases retention within clinical academic career pathways.

	Trusson et al. (2021)
	Protected research pathways
	Integrated training supports dual identity
	Sustainable careers
	"Benefits of pursuing a clinical academic career include intellectual stimulation and improved career prospects."
	Protected clinical academic pathways enable clinicians to develop integrated professional identities that support sustainable careers.

	Trusson et al. (2021)
	Lack of structured pathways
	Career uncertainty
	Reduced retention
	"Variations in experiences highlight a need for a clear academic pathway for all health professionals."
	Unclear career pathways reduce confidence in pursuing long-term clinical academic careers and increase attrition.

	Westwood et al. (2018)
	Practice-relevant research priorities
	Alignment with NHS needs
	Greater implementation
	"Practice-relevant research aligned to NHS priorities."
	Aligning research priorities with local NHS service needs increases organisational support for research and facilitates implementation of findings into clinical practice.

	Westwood et al. (2018)
	Clinical academic coordinators
	Continuous support
	Higher retention
	"Clinical Academic Co-ordinator acted as a conduit to manage joint investment, recruitment and support."
	Dedicated clinical academic coordinators provide continuity, navigation and practical support, increasing clinician retention and successful progression through clinical academic pathways.

	Westwood et al. (2018)
	Leadership development
	Research leadership develops
	Improved healthcare
	"Driving their disciplines forward, impacting on improved health outcomes and patient benefit."
	Developing research leadership equips clinicians to influence practice, lead innovation and improve healthcare services through evidence-informed decision-making.

	Westwood et al. (2018)
	Joint clinical-academic appointments
	Parallel career development
	Clinical academic leaders emerge
	"Supporting nurses, midwives and allied health professionals to climb, in parallel, both clinical and academic career ladders."
	Joint clinical-academic appointments enable clinicians to develop clinical and academic expertise simultaneously, strengthening leadership capability and long-term career progression.

	Westwood et al. (2018)
	National funding alone insufficient
	Local investment supplements support
	Critical mass of researchers
	"Awards are insufficient to create a critical mass."
	National research funding is most effective when complemented by sustained local organisational investment that supports clinicians throughout their clinical academic careers.

	Westwood et al. (2018)
	Joint governance structures
	Shared ownership
	Programme sustainability
	"Governance is ensured through a Clinical Academic Strategy Group."
	Shared governance between healthcare organisations and universities promotes accountability, coordinated decision-making and long-term sustainability of clinical academic programmes.

	Westwood et al. (2018)
	Strong NHS-HEI partnerships
	Shared investment builds trust
	Sustainable programmes
	"Key to the success of our partnership model is the strength of the strategic relationship developed at all levels."
	When healthcare organisations and universities establish strong strategic partnerships, shared investment and trust create supportive infrastructures that sustain long-term clinical academic programmes and workforce development.

	Westwood et al. (2018)
	Research grounded in clinical practice
	Clinician insight improves research
	Better patient outcomes
	"Their research is grounded in the day-to-day issues of their patients and service."
	When research is directly informed by everyday clinical practice, clinicians generate research that is highly relevant to patient needs, increasing implementation and improving healthcare outcomes.

	Whitehouse et al. (2022)
	Long-term research vision
	Research identity
	Sustainable research capacity
	"As a shared, long-term vision, the model will contribute to research capacity and capability."
	A shared long-term organisational vision for research strengthens clinicians' research identity and supports the development of sustainable research capacity across the workforce.

	Whitehouse et al. (2022)
	Clinical-academic collaboration
	Shared expertise develops research capability
	Organisational research capacity
	"Supports the 'how' of enabling NMAHP research capacity building."
	Collaborative partnerships between clinicians and academics enable reciprocal learning, enhance research capability and strengthen organisational research capacity.

	Whitehouse et al. (2022)
	Clinicians remain embedded in practice
	Continuous interaction strengthens knowledge translation
	Sustainable research culture
	"Individual being an existing clinician working collaboratively within the healthcare setting."
	Embedding researchers within clinical services facilitates continuous interaction between research and practice, strengthening knowledge translation and fostering sustainable research cultures.

	Whitehouse et al. (2022)
	Formal clinical-academic partnerships
	Shared ownership
	Organisational learning
	"Commitment to collaboration through formal clinical-academic partnerships."
	Formal partnerships between healthcare organisations and academic institutions promote shared ownership of research, increasing organisational learning and long-term sustainability.

	Whitehouse et al. (2022)
	Existing researcher models temporary
	Long-term embedded role
	Sustained implementation
	"Previous embedded researcher models have focused predominantly on an individual being a temporary team member."
	Long-term embedded research roles provide continuity that supports sustained organisational learning and research capacity beyond short-term project-based approaches.

	Whitehouse et al. (2022)
	Research expertise retained in practice
	Evidence translation
	Improved decision-making
	"Knowledge-rich organisational and research evidence informs decision-making."
	Retaining research expertise within clinical settings enables evidence to be translated rapidly into practice, improving organisational decision-making and patient care.

	Whitehouse et al. (2022)
	Executive commitment
	Dedicated research time legitimises research
	Embedded research roles
	"Executive and departmental leaders who commit to core funding."
	Visible executive commitment and dedicated investment legitimise research activity, enabling embedded research roles to become integrated into routine clinical practice.

	Whitehouse et al. (2022)
	Staff shortages and service pressures
	Competing priorities
	Reduced research activity
	"Practitioners must balance complex clinical roles with academic development."
	Where staffing shortages and service pressures dominate, clinicians struggle to engage in research, demonstrating that protected time and workforce capacity are essential contextual conditions for successful research careers.

	Williams et al. (2023)
	Decolonised curricula
	Inclusive education builds capability
	Equitable career progression
	"Development of culturally competent nursing graduates."
	Decolonising nursing education promotes inclusive learning environments that enhance cultural competence, strengthen professional identity and contribute to more equitable career progression.

	Williams et al. (2023)
	Experiences of racism
	Reduced confidence and belonging
	Lower career aspirations
	"What’s the point of applying if you don’t get it?"
	Experiences of racism undermine confidence, belonging and career aspirations, indicating that psychologically safe and inclusive organisational environments are necessary for equitable clinical academic progression.

	Williams et al. (2023)
	Eurocentric curricula
	Limited cultural competence
	Educational inequity
	"Nursing programmes are yet to deliver an inclusive curriculum."
	Inclusive and culturally responsive curricula strengthen cultural competence, improve belonging and better prepare diverse clinicians for successful professional and academic careers.

	Williams et al. (2023)
	Underrepresentation in leadership
	Lack of visible role models reduces aspirations
	Altered career expectations
	"There is an under-representation of Black, Asian and minority ethnic nurses in senior positions."
	Increasing representation of Black, Asian and Minority Ethnic clinicians within leadership provides visible role models, strengthens aspirations and encourages progression into clinical academic careers.

	Williams et al. (2023)
	Inclusive leadership interventions
	Representation increases belonging
	Improved progression
	"Importance of representation was highlighted."
	Leadership initiatives that actively promote representation foster belonging, increase confidence and encourage career progression among under-represented clinicians.

	Williams et al. (2023)
	Absent discussions about racism
	Lack of awareness
	Poor preparedness
	"Students described a lack of understanding about racism and that it was a taboo topic."
	Open discussion of racism and structural inequalities increases awareness, prepares clinicians to recognise inequity and supports development of more inclusive organisational cultures.

	Williams et al. (2023)
	Discrimination in employment
	Perceived unfairness
	Reduced motivation
	"I feel like I have been at a disadvantage solely because of ethnicity."
	Reducing discrimination and promoting equitable employment practices increase clinicians' motivation and willingness to pursue leadership and research opportunities.

	Williams et al. (2023)
	Patient discrimination during placements
	Emotional burden
	Reduced clinical confidence
	"If parents wouldn’t want me to take care of their child that impacts my duty as a nurse."
	Supportive supervisory and organisational responses to discriminatory experiences reduce emotional burden and help maintain clinicians' confidence and professional identity.





Supplementary Figure S1: Worked example of the analytic audit trail (Programme Theory 3)
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Supplementary Figure S1. Worked example of the analytic audit trail for Programme Theory 3 (clinical academic fellowships), tracing the initial candidate theory, the study-level CMO interpretations recorded during extraction (Supplementary Table S5), constant comparison and consolidation, testing against the negative case, and the resulting configurations CMO7-CMO9 reported in Table 3 of the manuscript.
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Worked Example of the Analytic Audit Trail:
Programme Theory 3 (Clinical Academic Fellowships), Configurations CMO7-CMO9

1 INITIAL CANDIDATE THEORY
Structured fellowships legitimise research participation by providing salary support, protected time, formal

training and institutional recognition, leading NMAHPs to engage in and remain active in research careers
(protocol intervention scope; initial interpretations recorded against the initial programme theory,
Supplementary Table S5).

2 INITIAL CMO INTERPRETATIONS CODED FROM PkIMARY STUDIES
(feeding CMO7-CMO9; source: 'initial PT' coding sheet, reproduced in Supplementary Table S5)

Avery et al. (2022) Avery et al. (2022)

C: Poorly defined pathways vs medicine C: Salary, research costs, training provided

M: Fellowships provide recognised career opportunities M: Financial and educational support reduces barriers
O: Greater participation in research careers O: Increased research capacity

Avery et al. (2022) Spring et al. (2023)

C: Awardees receive formal research training C: Few successful NIHR applicants

M: Skill acquisition and research experience M: Fellowship provides protected research time

O: Greater likelihood of remaining research active O: Competitive fellowship applications

Spring et al. (2023) Shepherd et al. (2022)

C: Structured fellowship support C: Clinical staff have little research experience

M: Confidence develops M: Chief Nurse Research Fellowships build skills

O: Significant scholarly activity O: Research capability increases

Oulton et al. (2022) Avery et al. (2022)

C: Limited organisational support C: Career transitions poorly supported

M: Infrastructure provides opportunities M: Institutional support assists transition after fellowships
O: More than 30 fellowship awards achieved O: Successful continuation into research posts

l constant compan'son across sources

3 CONSTANT COMPARISON AND CONSOLIDATION

'Recognised opportunity', 'protected time', 'financial support' and 'skill acquisition' recur across sources
describing the same context-outcome pattern and were recognised as expressions of two underlying reasoning
responses: research participation perceived as organisationally legitimate and personally feasible (CMO7),
and membership of the clinical academic community perceived as realistic (CMO8). Initially separate
'training-benefit', 'protected-time' and 'funding-support' propositions were consolidated accordingly.

4 TESTED AGAINST THE NEGATIVE CASE

Tested against the negative case: limited funding and research posts (Avery et al., 2022), few permanent
clinical academic posts producing loss of expertise (Trusson et al., 2019), limited posts creating
employment insecurity (Newington et al., 2021) and unclear pathways reducing retention (Trusson et al.,
2021). Retained as the boundary condition defining when the mechanism fails to fire: capability develops but
cannot be enacted, and clinicians come to perceive research careers as insecure (CM09).

5 RESULTING CONFIGURATIONS CMO7-CM0O9 AND PROGRAMME THEORY PT3

Under-represented NMAHPs encounter financial barriers, limited protected time and uncertainty about
entering research careers.

Resource: salary support, protected research time, formal training and institutional recognition.
Reasoning: research participation perceived as organisationally legitimate and personally feasible
(CMO7); membership of the clinical academic community perceived as realistic (CMO8).

Successful transition into research careers, research productivity, self-efficacy and continued
engagement; where post-award support is absent, reduced retention and discontinuation (CMO9).

Evidence: 8 initial interpretations across 4 studies feed CMO7-CMO8; the negative case (CMO9) is
supported by 4 studies (Avery; Lutman-White; Trusson 2021; Newington). Consistency: concordant.
Relevance: direct. Rigour: moderate to high (appraisal in Supplementary Tables S1-S4). Final theory: PT3
- fellowships create sustainable entry only where post-award posts and organisational commitment
continue (Table 3).





