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Abstract

Background: There are increasing opportunities for healthcare professionals outside medicine to be involved in
and lead clinical research. However, there are few roles within these professions that include time for research. In
order to develop such roles, and evaluate effective use of this time, the range of impacts of this clinical academic
activity need to be valued and understood by healthcare leaders and managers. To date, these impacts have not
been comprehensively explored, but are suggested to extend beyond traditional quantitative impact metrics, such
as publications, citations and funding awards.

Methods: Ten databases, four grey literature repositories and a naive web search engine were systematically
searched for articles reporting impacts of clinical academic activity by healthcare professionals outside medicine.
Specifically, this did not include the direct impacts of the research findings, rather the impacts of the research
activity. All stages of the review were performed by a minimum of two reviewers and reported impacts were
categorised qualitatively according to a modified VICTOR (making Visible the ImpaCT Of Research) framework.

Results: Of the initial 2704 identified articles, 20 were eligible for inclusion. Identified impacts were mapped to
seven themes: impacts for patients; impacts for the service provision and workforce; impacts to research profile,
culture and capacity; economic impacts; impacts on staff recruitment and retention; impacts to knowledge
exchange; and impacts to the clinical academic.
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academics outside medicine.

Thematic synthesis

Conclusions: Several overlapping sub-themes were identified across the main themes. These included the
challenges and benefits of balancing clinical and academic roles, the creation and implementation of new
evidence, and the development of collaborations and networks. These may be key areas for organisations to
explore when looking to support and increase academic activity among healthcare professionals outside medicine.
The modified VICTOR tool is a useful starting point for individuals and organisations to record the impact of their
research activity. Further work is needed to explore standardised methods of capturing research impact that
address the full range of impacts identified in this systematic review and are specific to the context of clinical

Keywords: Research impact, Clinical academics, Allied health professions, Nursing, Midwifery, Systematic review,

Background

There is compelling evidence that research active health-
care organisations have improved care performance
compared to their non-research active counterparts [1].
Examples include patients feeling better informed about
their condition and medication, having greater confi-
dence in their healthcare staff [2], greater staff adherence
to treatment guidelines [3] and lower mortality rates [3,
4]. In the UK, this has resulted in correlation between
research activity and the national healthcare inspection
rating [4].

Traditionally, healthcare research has been associated
with medical professionals (doctors), with approximately
5% of UK medical consultants working in clinical aca-
demic roles [5, 6]. Clinical academics engage in clinical
practice and also conduct and lead programmes of ap-
plied health and/or social care research, often directly
aimed at improving patient care and care pathways [7].

Healthcare professionals outside medicine are increas-
ingly developing the expertise to lead clinically relevant
research, with the aim of 1% of this workforce being
employed in clinical academic roles by 2030 [8]. Health-
care professions outside medicine include: nursing, mid-
wifery, the allied health professions (art therapists,
dietitians, drama therapists, music therapists, occupa-
tional therapists, orthoptists, operating department prac-
titioners, osteopaths, podiatrists, prosthetists/orthotists,
paramedics, physiotherapists, radiographers, and speech
and language therapists), clinical psychologists, health-
care scientists and pharmacists. Within the UK, the drive
to increase the clinical academic workforce is supported
by a targeted Health Education England/National Insti-
tute for Health Research funding stream specifically for
these professions [9], and through fellowship funding
from a number of national health charities. Similar
schemes exist elsewhere [10-13].

As clinical academic activity increases, there is a need
to evaluate its impact at both individual and organisa-
tional levels, and across the short to longer term. Several
frameworks have been designed to guide impact

assessments for healthcare research and these have re-
cently been systematically reviewed to create a summary
framework [14]. However, the focus is on evaluating in-
dividual programmes of research, rather than the impact
of collective research activity within an organisation.
This is also the case with other research impact assess-
ment tools [15].

Outside the medical professions, the impacts of dedi-
cated allied health professional (AHP) research roles
have been systematically reviewed to explore their out-
comes in terms of building research capacity and cul-
ture. Wenke and Mickan described varied roles, but
most often these centred on the development of re-
searchers’ own research projects and their dissemination
[10]. Additional responsibilities included supervising
others and developing strategies to promote research ac-
tivity. These roles were found to have positive impacts
on individual research skills, research outputs and re-
search culture, however other areas of impact were not
assessed, such as patient outcomes, changes to clinical
training or practice guidelines, or increased investment.
Importantly, only one study described practising clini-
cians with dual clinical and research roles, and other
non-medical professionals, such as nurses and midwives,
were excluded from the review.

Existing reviews have only included published re-
search studies, thus overlooking impact reports that
have been compiled by individual healthcare organisa-
tions or collaborations [16, 17]. Such documents con-
tain valuable insights and reflections on clinical
academic programmes, often in the form of case stud-
ies, and are useful for other healthcare providers sup-
porting or developing their own clinical academic
strategies.

The current systematic review was developed in order
to understand the full range of impacts of non-medical
clinical academic roles. A cross-disciplinary approach
was taken to include clinical academic activity among
nurses, midwives, AHPs and other non-medical health-
care professionals.
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Methods

The review protocol was pre-registered with the Open
Science Foundation [18] and followed the PRISMA
protocol reporting guidelines [19]. The primary review
question was: what are the reported impacts of clinical
academic activity among practising healthcare profes-
sionals outside medicine?

Selection criteria

Impact was not pre-defined for the purposes of this re-
view, and eligible articles were those reporting any form
of impact that was attributed to clinical academic activ-
ity carried out by non-medical healthcare professionals.
This did not include the reported outcomes of clinical
research studies, rather the impact of these individuals
being involved in research activity. Clinical academic ac-
tivity was defined as the review intervention, and was
the involvement of practising clinicians in research. This
included specific research roles, such as research fellow-
ships or combined clinical academic positions, in
addition to other protected research time or opportun-
ities to be involved in research. The review population
was defined as healthcare professionals outside medicine.
Full eligibility criteria, including the list of eligible
healthcare professions, are provided in Table 1.

Search strategy
Ten healthcare databases and four grey literature reposi-

tories were individually searched by the lead author

Table 1 Review inclusion and exclusion criteria
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between December 2019 and January 2020. Search loca-
tions are shown in Fig. 1. The example search strategy
for Medline is provided in Additional File 1, which in-
cluded i) terms for the different non-medical clinical dis-
ciplines, and ii) terms for clinical academic activity,
combined with iii) terms for impact. The search strategy
was developed and piloted by LN, CMA and MW, with
additional assistance from a healthcare librarian (LG).
There were no restrictions for country of publication,
but due to time and resource limitations, articles were
restricted to those available in the English language. An
additional Google search for ‘impact of clinical academic
nursing, midwifery and allied health” was conducted in a
naive browser and the first 50 hits recorded.

Eligibility assessment

Identified references were exported into Covidence
(Covidence.org) and duplicates removed. Title and ab-
stract screening were performed in two stages. Firstly,
the lead author and two members of the review team
(JC and OFC) independently screened out those articles
which clearly met the exclusion criteria. Any disagree-
ments were resolved by discussion. Secondly, the lead
author and two members of the review team (LS and
LB) independently screened the remaining articles
against both the inclusion and exclusion criteria. Again,
any disagreements were resolved by discussion. Full text
screening was independently performed by LN and one
of five members of the review team (AA, MC, LS, OFC

INCLUSION CRITERIA

EXCLUSION CRITERIA

Non-medical healthcare professionals

This included: nurses; midwives; allied health professionals (art therapists,
dietitians, drama therapists, music therapists, occupational therapists,
orthoptists, operating department practitioners, osteopaths, podiatrists,
prosthetists/orthotists, paramedics, physiotherapists, radiographers, and
speech and language therapists); clinical psychologists; healthcare
scientists and pharmacists. Assistants, technicians and support workers for
these professions were also included.

Clinical academic activity

Involvement of practising clinicians in clinical research. This included
specific research roles, protected research time and other opportunities to
be involved in research.

Impact of clinical academic activity

The types of impact were not pre-defined and could include the assess-
ment of clinical, economic, workforce or other outcomes that were attrib-
uted to the clinical academic activity.

Studies reporting quantitative and/or qualitative primary data and
systematic reviews

Where eligible systematic reviews were identified, their primary papers
were included and screened separately.

Published after 2000

To identify the impact of clinical academic activity in the context of
current and recent past practice, the review was restricted to the past 20
years.

Doctors and dentists

Mixed research teams involving medical and non-medical healthcare pro-
fessionals were excluded unless data were reported separately for the
non-medical healthcare professionals.

Audit and service evaluation

Both are routinely required components of clinical roles and were
therefore not defined as clinical academic activity.

Pure academic or educational research

Research based in a higher education institute without impact on
healthcare organisations or the staff working in these organisation.

Report clinical research outcomes only
Studies reporting the outcome of clinical research questions, rather than
the impact of the research activity, were excluded.

Opinion pieces and non-systematic reviews of the literature

Published before 2000
Due to rapidly evolving healthcare environments, it was felt that such
articles would not represent current practice.
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and LBS); disagreements were resolved by MW and
CMA.

Quality assessment

The mixed methods appraisal tool (MMAT) was used to
evaluate the quality of the included studies [20]. The as-
sessment form was piloted prior to use and modified to
include key components of the qualitative checklist pro-
posed by Walsh et al. [21]. The quality assessment form
template is provided in Additional File 2. Quality assess-
ment was conducted independently by LN and one of

eight members of the review team (AA, LBS, CL, LS,
MC, J], LB and JC). Disagreements were resolved by dis-
cussion. All relevant studies were included regardless of
their MMAT score.

Data extraction

Data extraction was completed independently by LN and
one of the eight members of the review team, listed
above, and was conducted in parallel to the quality as-
sessment. Data items were extracted using a pre-piloted
electronic form under the headings listed in Table 2.
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Table 2 Data extraction items
CHARACTERISTICS OF THE

CATEGORY OF IMPACT

STUDY REPORTED
Years of publication and data Impacts to patients (or families/
collection carers)

Location (country and clinical
setting)

Changes to service provision

Type of publication Impacts to research profile of the

organisation
Study design Economic impacts

Clinical background and number of
participants

Impacts to staff recruitment or
retention

Study aims/objectives Contribution to knowledge

exchange

Nature of the clinical academic
activity

Impacts to the individual clinical
academic

Any other impacts

Categories of impact were based on the VICTOR tool [22]

The two independent data extraction forms for each art-
icle were compared and harmonised by MS and CH,
who referred back to the original articles where disagree-
ment occurred. The impacts of the clinic academic activ-
ity were broadly characterised using the section headings
from the VICTOR (making Visible the ImpaCT Of Re-
search) framework [22]. The VICTOR framework was
developed for individual research teams to record the
impact of their study and is endorsed by the UK Na-
tional Institute for Health Research [23]. It comprises a
series of open ended questions categorised under seven
sections: health benefits, safety and quality improve-
ments for research participants and carers during the
study; service and workforce impacts; research profile of
the organisation and research capacity; economic im-
pacts; organisation’s influence and reputation; know-
ledge generation and exchange. Following piloting for
this systematic review, the headings were modified to in-
clude a section for impacts to the individual, and re-
search profile and research capacity and the
organisation’s influence and reputation were merged.

Data synthesis

Extracted data for each of the pre-identified categories
of impact (Table 2) were independently analysed by two
members of the review team (LN and one of CH, AA,
MS, JC, LSB, MC and LB) to create a thematic synthesis.
This involved independently coding the data to identify
recurring, unique and contradictory content and using
the codes to independently summarise the content of
the theme in a series of sub-themes [24]. The findings
were discussed and agreed together by the two inde-
pendent reviewers for each category of impact. The final
analysis for all categories of impact was discussed and
refined by CMA, MW and LN.
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Results

Study characteristics

A total of 2704 articles were identified after removal of
duplicates, of which 20 met the review eligibility criteria
(Fig. 1) [13, 16, 17, 25—41]. The most common reasons
for exclusion were that the study population did not in-
volve clinical academics, that is clinicians who were also
involved in research activity; or the study assessed the
amount of research interest/activity, rather than the im-
pacts of this activity (Additional File 3). Of the included
articles, nine reported qualitative data [17, 25, 29-31, 33,
36, 38, 41], three reported quantitative data [28, 35, 37]
and eight reported a mixture of both [13, 16, 26, 27, 32,
34, 39, 40]. Sixteen were peer reviewed journal articles
and four were organisational reports. Publication dates
ranged from 2003 to 2019 and the geographical distribu-
tion was: Europe (including the UK) 10; North America
5; Australasia 4; Middle East 1 (Table 3).

Participants

A variety of healthcare professions outside medicine
were included. Eight articles involved mixed professional
groups, most commonly nursing, midwifery and one or
more of the allied health professions. Nine articles were
specific to nursing, two to allied health professions and
one to pharmacy. The nature of the clinical academic ac-
tivity was not consistent. All articles discussed clinicians
conducting research in clinical practice, however some
also incorporated formal educational components at
masters or doctoral level and others involved short pro-
grammes of research training and/or mentorship (Table
3).

Methodological assessment

Outcomes of the MMAT assessment [20] are shown in
Fig. 2 and are available in full via the Open Science
Framework [18]. No articles met all quality assessment
criteria, although three qualitative studies were rated as
having a single area of concern [31, 38, 41]. Common is-
sues with study quality and risk of bias for qualitative
and mixed methods studies were a lack of clarity in how
the findings were derived from the data and a lack of co-
herence between data, analysis and interpretation. Com-
mon issues with quantitative and mixed methods studies
were a lack of information about the measurement
tools/methods and a lack of consideration of response
bias. Common issues across all study types were inad-
equate sampling methods and a lack of reporting of eth-
ics/other approvals.

Reported impacts of clinical academic activity

Reported impacts were categorised into seven main
themes based on the modified section headings for the
VICTOR framework (Table 2). The distribution of the
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AUTHOR, LOCATION STUDY CLINICAL NUMBER STUDY/REPORT AIMS NATURE OF CLINICAL
PUBLICATION (SITE AND DESIGN DISCIPLINE OF PART ACADEMIC ACTIVITY
TYPE AND COUNTRY) ICIPANTS
YEAR
Back- Healthcare Qualitative: Nursing 12 Describe clinical nurses’ Name: Research and
Pettersson [25]  organisations  focus groups experiences of participating ina  Development Programme
Journal article & universities, Research and Development Duration: 2 years
2012 Western Programme and the influence on  Research: Conducted and
Sweden research interest and ability to presented a research project
conduct and apply nursing from idea to publication
research Training: Masters degree
Higgins [30] Acute care &  Qualitative: Nursing Not reported Explore experiences of nurses Name: Clinicians, academics
Journal article  community nominal group who have undertaken clinically and researchers
2010 settings, technique based research and document Duration: Not applicable
Australia the issues, challenges and Research: Not reported
benefits Training: Not reported
Kluijtmans [31]  Single Qualitative: Nursing, 14 Explore how recent nurse- and Name: Clinician-Scientist
Journal article  university, semi-structured  physiotherapy physiotherapist-scientists perceive Programme
2017 Netherlands  interviews their professional identities and Duration: 3 years, 20 h/week
experience the crossing of Research: Not reported
boundaries between care and Training: 1-year pre-masters
research and 2-year masters
programmes
Siedlecki [38] Large Qualitative: Nursing 26 Develop a theoretical Name: Research-active
Journal article  healthcare semi-structured understanding of the conduct of  nurses
2016 system, interviews research by clinical nurses Duration: Not applicable
Midwest USA Research: Principal
investigator for clinical
nursing research study (not
in fulfilment of educational
training)
Training: Not reported
Wenke [41] State Qualitative Allied health Interviews: 8 Identify and explore the impact ~ Name: Allied health research
Journal article  healthcare research: semi-  professions research of funded research positions on  practitioners (postdoctoral)
2017 organisation,  structured inter- practitioners  building allied health research Duration: Not applicable
Victoria, views & focus and 8 line capacity within the organisation.  Research: Provided research
Australia group managers Describe the mechanisms that support and conduct their
Focus enable and/or hinder the impact  own research
groups: 28 of the research positions in Training: Provide research
building allied health research supervision and training for
capacity allied health professionals
Brooks Carthon  Single Unclear - Nursing 2 Overview and description of a Name: Research Scholars
[33] healthcare descriptive case Research Scholars Programme, Programme
Journal article  organisation  study including: design, conceptual Duration: 1.5-years, 16 h/
2017 & university, framewaork, resource requirements month
USA and effect on institutional Research: Involved with
partners and participants existing research team
Training: Delivered by
postdoctoral researcher
Association of  National Unclear - Nursing, 32 Provide healthcare providers with  Name: Clinical academic
UK University  university descriptive case midwifery, allied practical advice to develop and roles
Hospitals [17]  hospitals, UK studies health sustain clinical academic roles Duration: Mixed
Report professions with illustrative case studies Research: Clinically focused
2016 Training: pre-doctoral, doc-
toral and postdoctoral
schemes
Department of Department  Unclear — Nursing, 3 Provide support for a strategy to  Name: Clinical Academic
Health and of health and  descriptive case midwifery, develop the role of clinical Training Programmes
Social Care [29] Social Care, studies physiotherapy academic researchers within Duration: Mixed
Report UK nursing, midwifery and allied Research: Clinically focused
2012 health professions Training: pre-doctoral, doc-
toral and postdoctoral
schemes
Nursing, Healthcare Unclear - Nursing, 1 Showecase the benefits to health  Name: Clinical academic

Midwifery and

organisations

descriptive case

midwifery and

and social care of adopting a

approach
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AUTHOR, LOCATION STUDY CLINICAL NUMBER STUDY/REPORT AIMS NATURE OF CLINICAL
PUBLICATION (SITE AND DESIGN DISCIPLINE OF PART ACADEMIC ACTIVITY
TYPE AND COUNTRY) ICIPANTS
YEAR
Allied Health & universities,  studies allied health clinical academic approach Duration: Mixed
Professions Scotland professions Research: Clinically focused
Research Unit Training: pre-doctoral, doc-
[36] toral and postdoctoral
Report, 2017 schemes
Chan [28] Cancer care, Unclear — Nursing 1 Review the design, Name: Nurse Research
Journal article  tertiary quantitative implementation and evaluation Project
2010 hospital, case study of a Nurse Researcher Project led  Duration:
Australia by an advanced practice level Research: Development,
nurse researcher coordination,
implementation and
evaluation of nursing
research projects
Training: Not reported
Nazer [35] University Quantitative Pharmacy 13 Describe the development of a Name: Pharmacy Research
Journal article  hospital, service structured Research Training Training Programme
2017 Jordan evaluation Programme and evaluate the Duration: Not reported
number of departmental research  Research: Conducted
projects and publications. Data individual research projects
collection over 5 years Training: Tailored education
sessions and assignments
Pomeroy [37]  Research & Quantitative Nursing, 18 Describe the structure and Name: Research
Journal article  Development  survey midwifery, allied process of a ‘hands-on’ Clinical Secondment
2003 Directorate, health Research Secondment scheme Duration: 1 year (part time)
North West professions with the Stroke Associate Therapy Research: Involved in
England, UK Research Unit existing projects withing the
research unit
Training: Research learning
programme
Black [26] Academic Mixed Nursing and Survey: 31 Review of Research Training Name: Research Training
Journal article  health science methods: other disciplines  Interviews: Programme after 5 years, Programme Duration: Not
2019 organisation,  survey & semi-  (e.g. dietetics, 11 including: extent of changes to reported
Western structured pharmacy, social practice; impact on evidence- Research: Conducted
Canada interviews work) based practice; interest in ad- research project in own
vance education; research en- clinical setting (funding
gagement; dissemination provided)
activities Training: Research
workshops
Bramley [27] University Mixed Nursing 7 Pilot the Chief Nurse Excellence  Name: Chief Nurse
Journal article  hospital, UK methods: in Care Junior Fellowship, Excellence in Care Junior
2018 survey, case document process of Fellowship
studies & implementation and capture Duration: 1 (part time)
quantitative outcomes in relation to fellows, Research: Undertook quality/
service patients and the wider practice improvement
evaluation organisation activity within clinical area
Training: Bespoke training
Hiley [16] Health Mixed Nursing, Survey: 53 Understand the value of Clinical ~ Name: Clinical Academic
Report Education methods: midwifery, allied  Interviews:  Academic Programmes for Internship Programme and
2018 England, West survey & semi-  health 25 participants and employing Masters to Doctorate
Midlands, UK structed profession, healthcare organisations. To Bridging Programme
interviews healthcare determine the barriers and Duration: 6 to 9-months
scientists, enablers to continuing a clinical (part time)
pharmacists academic career Research: Completed
research placements
Training: Bespoke training to
develop clinical academic
portfolio
Leung [32] University Mixed Nursing 9 Report development, delivery and Name: Oncology/Supportive
Journal article  hospitals, methods: evaluation of a research training  Care Research Mentorship
2012 Toronto, survey & and mentorship programme Programme
Canada quantitative Duration: 9 months (part
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AUTHOR, LOCATION STUDY CLINICAL NUMBER STUDY/REPORT AIMS NATURE OF CLINICAL
PUBLICATION (SITE AND DESIGN DISCIPLINE OF PART ACADEMIC ACTIVITY
TYPE AND COUNTRY) ICIPANTS
YEAR
service time)
evaluation Research: Conducted
research and/or
disseminated findings with
academic and mentorship
support
Training: Research training
sessions
McKee [34] Acute Mixed Nursing 7 Describe and evaluate the Name: The intervention
Journal article  hospital, methods: creation of small research groups — Duration: 1-year
2017 Ireland survey, for nurses supported by Research: Individual research
quantitative academics and research fellows,  projects
service and aimed at increasing research  Training: Experiential
evaluation & participation in advanced clinical  learning, research
focus groups nursing roles methodology and bespoke
training
Trusson [39] Healthcare Mixed Nursing, Survey: 67 Track progression of clinical Name: Clinical academic
Journal article  organisations, methods: midwives, allied  Interviews: academics to explore challenges  Careers
2019 East Midlands, survey & in- health 16 in combining academic study Duration: Mixed
UK depth interview professions with clinical practice, and to Research: Clinically focused
demonstrate impact on patient Training: East Midlands
outcomes Clinical Academic
practitioner network
Turkel [40] Community  Mixed Nursing 7 Develop and run a Research Name: Nursing Research
Journal article  hospital, USA  methods: Fellowship Programme. Measure  Fellowship
2008 survey & impacts on the participants; Duration: 1 year (part time)
appreciative present the research projects and  Research: developed
inquiry evaluate their impacts; and research proposal,
present the financial costs of the  conducted the study,
programme disseminated findings
Training: Structured
educational programme
and mentoring
Wenke [13] Healthcare Mixed Allied health 16 Evaluation of a short-term Re- Name: Research Funding
Journal article  organisation,  methods: professions search Funding Initiative on clin-  Initiative
2018 Queensland,  longitudinal ician research capacity, research  Duration: 6 months (part
Australia survey, output and satisfaction time)
quantitative & Research: Varied activities
qualitative including ethics
aspects applications, data collection,

data analysis, systematic
review, writing for
publication

Training: Mentorship and
support from the Allied
Health Research Fellow

reported impact themes across the articles included in
this review are presented in Table 4. Extracted and
coded data for each theme was used to generate the
sub-themes, which are described below and presented
with illustrative excerpts from the included articles.
The full framework of themes, sub-themes and add-
itional quotes is provided in Additional File 4. Most
of the extracted impacts were positive in nature,
reflecting the aims of the included papers (Table 3),
however challenges for the individual clinical aca-
demics and their healthcare teams were also
described.

Impacts for patients

The reported impacts for patients focused on benefi-
cial changes to service provision that arose as a result
of local clinical academic activity, and wider access to
evidence-based healthcare as a result of the promo-
tion of evidence-based practice across research-active
teams and departments:

“This project demonstrated significant improvements
in the neutropenic patient pathway, enhancing ex-
perience and outcomes for patients and a reduction
in unnecessary admissions.” [27]
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First author and
reference

1.6 Coherence between data, analysis, interpretation

Clear research questions

Data addresses research questions
Appropriate ethics/other approval

1.1 Qualitative approach appropriate

1.2 Adequate data collection methods

1.3 Sampling methods appropriate

1.4 Finding adequately derived from data
1.5 Interpretation sufficiently substantiated
2.1 Relevant sampling strategy

2.2 Representative sample

2.3 Appropriate measurements

2.4 Low risk of response bias

2.5 Appropriate statistical analysis

3.1 Adequate rationale for mixed methods
3.2 Effectively integrated components

3.3 OQutputs adequately interpreted

3.4 Inconsistencies addressed

3.5 Meets criteria for both components

Articles reporting qualitative data
Back-Pettersson [25]
Higgins [30]
Kluijtmans [31]
Siedlecki [38]
Wenke [41]

Brooks Carthon [33]
AUKUH [17]

DHSC [29]
NMAHP-RU [36] [
Articles reporting quantitative data
Chan [28]
Nazer [35]
Pomeroy [37]
Articles reporting both quantitative and qualitative data (mixed methods)
Black [26] -
Bramley [27] H

Hiley [16]
Leung [32] - -
McKee [34]
Trusson [39]
Turkel [40]
Wenke [13]

D Yes ! No |:| Unclear

Abbreviations: AUKUH Association of UK University Hospitals, DHSC UK Department of Health and
Social Care, NMAHP-RU Nursing, Midwifery and Allied Health Professions Research Unit (Scotland)

Fig. 2 Quality assessment scores for included articles using the Mixed Methods Assessment Tool
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Table 4 Themes of impact reported in the included papers

PATI SERVICE PROVISION RESEARCH PROFILE, ECONOMIC RECRUITMENT KNOWLEDGE INDI

EN CULTURE & CAPACITY & RETENTION EXCHANGE  VIDUAL

TS Clinical Clinical academic Profile Culture & Both

service workforce capacity

Back- v v v v v v v v v v
Pettersson [25]
Higgins [30] v v v - v v v - v v
Kluijtmans [31] v v v - v - v v v v
Siedlecki [38] v v - - v v - - v v
Wenke [41] v v v v v v v v v v
Brooks v v v - v v v v v v
Carthon [33]
AUHUK [17] v v v v v v v
DHSC [29] v v v v v - - v v
NMAHP-RU v - v v
[36]
Chan [28] v - v v v - v - v v
Nazer [35] - - v v v - v - v v
Pomeroy [37] - v v v v v v v v v
Black [26] v v - v v v - - v v
Bramley [27] v v v v v v v v v v
Hiley [16] v v v v v v v v v v
Leung [32] - v v v v - - - v v
McKee [34] v v v v v v v - v v
Trusson [39] v v v - v v v v v v
Turkel [40] v v v - v v v v v v
Wenke [13] - v v - v v v v v v

Abbreviations: AUKUH Association of UK University Hospitals, DHSC UK Department of Health and Social Care, NMAHP-RU Nursing, Midwifery and Allied Health
Professions Research Unit (Scotland)

“Behaviours learned during the programmes pro- patient contact allows me to identify areas that re-

vided benefits for improving the quality of care deliv- quire further research.” [29]

ered within services ... Respondents reported they

discussed evidence with colleagues, searched the lit- Furthermore, clinical academics reported a drive to chal-

erature for evidence updates, questioned and used lenge and improve their own clinical practice and that of

evidence to inform their practice following comple- their team, with the goal of improving all aspects of pa-

tion of the programme.” [16] tient care:
It was suggested that these practice-changes were associ- “Participants expressed how their involvement in the
ated with improved patient/carer experiences, particu- innovation increased their observation of their own
larly because clinical academic research was directed at clinical practice, brought the research back to prac-
issues that were meaningful to patients and focused on tice, enhanced practice development and the clinical
patient experience in addition to clinical outcomes: role overall while contributing to improved patient

care.” [34]

“My research has demonstrated the benefits of these

kinds of approaches both to patients’ quality of life, Impacts on service provision and workforce

and patients, carers, friends and families’ experience

of palliative care services.” [36] i. Clinical service provision In addition to the identi-

fied impacts to patients (theme 1), changes in practice as
"[It is a] synergistic relationship, as research know- a result of the clinical academic activity were also

ledge improves the care I provide, but the close regarded as beneficial to the clinical service through
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improved care delivery and pathways. This included the
introduction of new equipment, better integration of
clinical teams, efficiencies, cost-savings and securing
new clinical funding:

“Research positions supported projects that led to
changes in service delivery models, with [one] man-
ager commenting, ‘... it's amazed me that through
the research grant that she got for that project, she
has now generated for the Health Service recurrent
money for the full time [implementation of the] ...
rural allied health model’.” [41]

“One participant’s intervention removes the need for
GPs’ referral for physiotherapy, potentially saving
‘multimillion pounds’ across the NHS [National
Health Service], and has subsequently been recog-
nised in the NHS long-term plan.” [39]

It was reported that clinical academics remained up
to date with the relevant literature and clinical
guidelines and were able to translate research into
practice and implement the evidence. They were also
able to share these skills with their clinical team to
support their colleagues in the delivery of high-
quality care:

“As a clinical academic midwife my aim is to bring
more evidence into practice and assist other mid-
wives in doing the same.” [29]

“Most of this reported activity focused on reviewing
published evidence in relation to clinical practice
but participants also reported involvement in facili-
tating/enhancing research skills in other clinicians.”
(37]

The need to find backfill was reported as a negative con-
sequence of releasing clinical staff for research. In some
instances, it was not possible to find backfill at the same
clinical grade as the clinical academic, potentially leaving
a deficit in the clinical service. However, backfill posts
were also seen as opportunities for other clinicians to
gain experience by acting-up into the role:

“Release from the workplace, despite the employer
grant, was in some cases problematic. Finding ap-
propriately skilled staff to cover services particularly
in highly specialised areas and, or recruiting to short
term, often part time, vacancies were challenges. In
contrast some managers saw this as an opportunity
to give other staff the chance to act up, for succession
planning, or worked creatively to make release pos-
sible.” [16]
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“Protected time for the APNs [Advanced Practice
Nurses] (i.e., at least one day a week) to engage in re-
search activities was crucial to the program and, at
times, difficult to achieve.” [32]

The majority of the described clinical academic activity
centred on short-term secondments, which elicited is-
sues with the return to clinical practice from a research
role. These included difficulties in maintaining evidence-
based practice due to time constraints and a lack of op-
portunity to use the research skills that had been
developed:

“On my return to work I was unable to continue to
facilitate evidence-based practice as much as I
would have liked due to time constraints. Within my
working role there was no dedicated time to devote
to evidence-based activity.” [37]

ii. Clinical academic workforce Clinical academic in-
frastructure was described in terms of fellowship and
career pathways. Steps were taken to ensure visibility of
these opportunities to facilitate the development of re-
search capacity. However, it was also noted that the ab-
sence of established clinical academic career structures
resulted in a perceived lack of value of these skills and
caused difficulties for clinical managers when trying to
plan their service:

“Clinical and academic mentorship exposed the
Chief Nurse Fellows to clinical academic career role
models, which in turn raised the profile of this alter-
native career route.” [27]

“There’s a huge untapped workforce ... with the right
support and time we could be doing things more ef-
fectively and more efficiently, but that isn’t necessar-
ily valued in organisations. We've got to see this
many patients, (we're) not using our skills of critical-
ity, reflectivity; we’re not going to innovate and
change practice.” [39]

"Imagine being able to continue my research and tie the
results directly to clinical practice. I would like there to
be an opportunity of this kind. However, there is a lack
of services for nurses with higher academic qualifications
who want to develop clinical practice.” [25]

Challenges encountered in balancing the clinical and re-
search components of the role were widely reported.
Clinical duties were given priority and some articles re-
ported unclear expectations for the research roles, in
contrast to established clinical job descriptions:
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“A culture that prioritises practice in the current
context means that the doing of nursing work only is
seen as core business. This, together with the need
for managers and clinicians to make quick decisions
in order to achieve short term goals, operates as a
disincentive to rigorous research activity at ward
level. Within this context, the expectations for those
with a research component in their role, is at times
unclear.” [30]

In addition, some articles recounted strategies that aided
the development of research skills and clinical academic
roles:

“Also, I think the option of having 0.5FTE [full-time
equivalent) backfill was good, as it allowed greater
flexibility for staff who have roles that are difficult to
backfill full-time, also I thought it was useful to have
more thinking time, and time to access support, get
feedback etc. Full-time research can be very intense
especially when you are not conditioned for it.” [13]

Where clinical academics identified access to resources
and support, this was identified as a positive asset. How-
ever, a number of articles recalled issues with a lack of
manager awareness and support, and insufficient funding
for research activities and computer software:

“l have a very supportive divisional head nurse and
have been appointed into a trailblazer post; we
haven'’t got anything similar within the organisation.
So there’s real potential to forge out innovative ways
in which clinical academics can fulfil that remit of
working in clinical practice and undertaking re-
search, but also pave the way for others that want to
come up.” [39]

“Biggest challenge: Getting managers on board, in
particular releasing staff to take advantage of intern-
ship opportunities offered by HEE [Health Education
England] Wessex, and recognising that research is es-
sential to the core business of the Trust.” [17]

“It’s not the scheme, but greater staff access to rele-
vant software (such as SPSS) would be useful.” [13]

Impacts to the research profile, culture and capacity
Research profile, culture and capacity were interlinked
and several of the reported impacts spanned all aspects
of this theme. However, winning research funding and
other awards, publication of journal articles and clinical
guidelines, and conference presentations were primarily
considered as contributing to the organisation’s research
profile:
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“Since completing the programme - One Chief Nurse
Fellow was the first UK nurse to be recognised by the
Daisy Foundation and has received a Daisy Award
for Extraordinary Nurses. Others have also received
nominations and were shortlisted for national nurs-
ing awards. In addition, two of the projects are fea-
tured on The Academy of Fabulous NHS Stuff.” [27]

“As a result of the research activities, seven manu-
scripts were submitted and accepted for peer-
reviewed publications.” [28]

The provision of research training and support, and
organisational-wide research engagement and participa-
tion were commonly reported as beneficial impacts to
the organisations’ research culture and capacity:

“Improved attitudes towards research were noted by
a clinician, ‘... research isn’t this incredibly difficult
thing that only very special people can do. Actually,
it’s attainable by many and it was quite inspiring
actually ... I don’t know that that would have been
their view prior to this position developing that pro-
file.” [41]

“It’s about allowing people to engage with research
and become enthused by it. It’s also about having
the right leaders who are able to take the step back
and say: ‘This is a good use of your time’. You can
find better ways of giving care if you have a culture
that values research.” [36]

There were also aspects where the lack of research cul-
ture within an organisation was seen as a challenge for
research involvement:

“There is the perception that doing research is an
‘imposition, on clinical nursing staff, that it is not
‘real nursing work’; rather, it is a ‘Tuxury’. When
invited by nurse researchers to participate in re-
search activities, clinical nurses often say ‘I don’t
have time for this’ and the general attitude is
‘we’ll think about it, ‘if I have time’, or ‘tell us
about the result’. Indeed, in some instances there
is a perception amongst discussion group members
that projects are undermined through gate-keeping
behaviour and lack of support by the ‘sceptics’”
(30]

Clinical academics were able to promote evidence-based
practice among their peers, for example by sharing re-
sources and setting up journal clubs or other special
interest groups. This facilitated a shift towards research
becoming embedded in practice:
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“I now exhort other colleagues to question day-to-
day practice and we have introduced a journal
club.” [29]

“The group process allowed scholars to participate in
joint problem solving and enhanced their ability to
apply current research to questions arising from clin-
ical practice. The scholars were expected to serve as
clinical resources to others in the healthcare system.”
(33]

Three additional elements were identified that encom-
passed both research profile and research culture/cap-
acity. These were: building local and external
collaborations, creating visible clinical academic oppor-
tunities and being seen as an attractive place to work:

“We have increasing numbers of staff involved in
research activity, studying for MRes and PhDs,
and their research is closely related to their pro-
fessional practice and aims to improve care. We
have five research themes with [the healthcare or-
ganisation’s] nurses/midwives leading these and
staff linking into these themes for their masters or
doctoral study and we are starting to build groups
of staff at different points on a clinical academic
career pathway. Many staff present their research
nationally and internationally and publish widely
and some are part of national expert groups,
linked to their research.” [17]

“People can choose where they want to work. They’ll
be looking for organisations that are aspirational. So
actually offering innovative career pathways that
can intellectually challenge, but also have that direct
patient care element, is going to be attractive to a lot

of people.” [39]

Economic impacts

The funding required to support the clinical academic
activity was generally sourced from outside the clinical
organisation. Reported benefits of receiving research
funding included dedicated time for research training
and activity and bringing in additional money to the
clinical service:

“Increased grant income — the value of successful
non-medic research grants in 2014—2015 (the last fi-
nancial year the outcome of all grant applications is
known) was £923,495. Appointments of clinical aca-
demic posts were achieved by securing external grant
funding, use of research capability funding to pump
prime, and commitment to 50:50 funding from aca-
demic partners.” [17]
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However, there were also issues where funding for research
was not available, or was repurposed from clinical budgets:

“Management are more than happy to support re-
search initiatives in principle, however, [they are]
usually unable to provide [this] support as they have
extremely tight budgets and other clinical manage-
ment demands.” [30]

“The initiative was resourced by the reallocation of
nursing/ODP vacancy funding within each clinical
division.” [27]

As discussed in theme 2 (provision of clinical service), it
was proposed that clinical academic activity was associ-
ated with financial gains in terms of cost-savings and effi-
ciencies, although the difficulty of capturing this data
was recognised:

“The amount of money saved by using the scanner
and avoiding catheterisation was estimated to be
around £1.2m per year. This did not include the cost
of bacteraemia attributed to urinary tract infections.
Savings associated with using a scanner, such as
fewer treatment delays and overnight stays in hos-
pital, were recognised as additional savings. The set
up and running costs of a scanner were estimated to
be met within six months to two years, after which
significant ongoing cost efficiencies would be realised
over its eight to ten year lifespan.” [17]

“The work had led to a decrease in patients’ clinical
stay following surgery from six to four days, resulting
in savings that allowed additional needs and de-
mands to be met. We were very open and transpar-
ent with the data, and clinical practice changed. We
calculated that there was a total of 28,000 bed-days
saved per year as a result of this work.” [36]

Financial implications for the clinical academics were
also reported. These were largely negative and included
reductions in salary and pension contributions, and the
need to self-fund conference attendance:

“Well one of the big decisions I had to make about
whether or not to accept the role (associated with a
research training award) was the hours and the
money because it’'s moving to full time, which is
fine... Therefore, by moving to full time but losing my
enhancements I'll be on around the same as I get on
a good month when I have done lots of nights and
weekends. But by working as I'm doing there won’t
be any opportunity to do extra shifts, any overtime.
So a lot of it was money.” [16]
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“The presenters had to either self-fund their travel
and conference registration, or apply for travel schol-
arships through internal or external opportunities.”
(28]

Impacts on staff recruitment and retention

The lack of clinical academic career opportunities was
noted as a challenge that individuals wishing to main-
tain a dual role needed to negotiate. This related to the
sub-theme ‘balancing clinical and academic components
of the role’ discussed in theme 2 (impacts for the clinical
academic workforce), and was identified as a potential
driver for individuals to return to full-time clinical work,
or move into purely academic roles after completion of
their clinical academic activity:

“The organisational system is perceived as unfamil-
iar with, and unsupportive of, non-physician clin-
ician scientist positions, and, in consequence, active
job crafting is necessary to obtain positions in which
such individuals can exert both roles. Dual positions
are often a personal combination of jobs instead of
being offered from within one institution.” [31]

"Unfortunately, I wasn'’t offered the chance to imple-
ment the results of my study in my organisation, due
to the lack of development positions. So, as a result, I
have applied for, and been given, a position as a
teacher at the university college.” [25]

A particular challenge for healthcare managers was
the need to provide backfill or make other arrange-
ments to enable the release of clinical staff for re-
search activities. The need to recruit to backfill posts
was discussed in theme 2 (impact to clinical service
provision), specifically the sub-themes: release of clin-
ical staff for research and return to clinical practice
from a research role.

Several articles reported strategies to support clinical
academics and increase awareness and access to clinical
research opportunities. Where successful, it was sug-
gested that these aided the retention and career progress
of staff who were involved in clinical academic activity.
Such strategies also contributed to job satisfaction and
recruitment more generally and were closely linked with
the impacts to the organisation’s research profile, re-
search culture and capacity (theme 3):

“Since completing their year as a fellow, the entire
pilot cohort still works within the organisation, with
five of them having moved into junior leadership po-
sitions. Although we cannot assume that this would
not have been their career trajectory had they not
undertaken this fellowship, the skills developed and
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demonstrated through the initiative are essential for
the job specifications of more senior posts.” [27]

“Interviewees reported that their department was
seen as a wmore ‘attractive employer’ and was
‘attracting higher calibre staff. Clinicians described
staying in the health service to undertake research,
‘because these opportunities do exist, these really

fabulous clinicians that we have just might stay’
[41]

Impacts to knowledge exchange

Contributions to knowledge transfer were reported in all
articles, and there was a large overlap with theme 3 (re-
search profile, culture and capacity). Knowledge ex-
change activities included formal dissemination, such as
conference presentations and posters, publications, being
an invited speaker and winning prizes and awards that
further highlighted the value of the work. It was recog-
nised that there would be a delay between completion of
the research activity and delivery of these research
outputs:

“Interviewees provided numerous and diverse exam-
ples of presentations at grand rounds, poster presen-
tations and oral presentations at both local and
international conferences, including one interviewee
who noted her team had presented their research
project findings at three international and three
local conferences. Another interviewee stated, ‘We
have presented at a couple of conferences and we
presented at a ... convention or meeting and we dac-
tually got an award for our poster’.” [26]

“Individuals need time in the role as well to get some
momentum, get the relationships in the department,
get the research programs going and there's usually
a delay until you start to see the pure research out-
puts.” [41]

Clinical academics also played a role in developing net-
works and collaborations aiding the transfer of know-
ledge among clinical and academic communities and
patient populations. This included sharing their expert-
ise with clinical colleagues and other practice improve-
ment strategies aimed at the implementation of clinical
guidelines and delivery of evidence-based practice. Again
there was a large overlap with theme 2 (impacts to clin-
ical service provision), specifically the sub-theme transla-
tion of research into practice and evidence
implementation:

“What I notice clearly is that I'm very well informed
about  scientific evidence and sharing  this
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information with my colleagues. [I ask them] did you
read this? And [I] pass on knowledge in that way.”
(31]

“After being able to demonstrate the success of the
approach locally, David was asked to help with a
national roll out, organising with colleagues an
audit of all 22 orthopaedic units across Scotland
over 12 weeks.” [36]

Impacts to the clinical academic

Many of the themes and sub-themes of impact discussed
above had also had a direct influence on the individuals
involved in clinical academic activities. Developing net-
works and collaborations, discussed in theme 6 (know-
ledge exchange), and building local and external
collaborations, discussed in theme 3 (research profile,
culture and capacity), were similarly interpreted as indi-
vidual clinical academics developing their networks and
influence:

“I think the impact of the role on me has been quite
incredible. ... how much you learn about the differ-
ent disciplines and then develop those networks ...
it’s been a huge learning curve.” [41]

Furthermore, clinical academics reported a change in
their attitude to clinical practice, with greater reflection
and questioning of established practice, which was also
reflected in theme 1 (impacts for patients), particularly
in terms of improved clinical practice and access to
evidence-based healthcare:

“They felt that they had developed from “doers” to
“thinkers”, in that they felt more aware of and re-
flective in relation to their colleagues ... The nurses
perceived progress in acquiring new knowledge, in
spite of language barriers, and recognised the value
of scientific knowledge for clinical practice. They ex-
perienced healthcare in a ‘new light’ through their
knowledge development.” [25]

The development of research and leadership skills was
identified as a beneficial effect of being involved in clin-
ical academic activity. In some articles, it was suggested
that this unlocked new career opportunities for the indi-
viduals involved, however in many instances there were
no existing roles within the organisation for the
research-active clinicians to aspire to, as discussed in
theme 5 (recruitment and retention):

“The majority agreed or strongly agreed that they felt
more confident developing a research question (94%/
49), searching (87%/45) and appraising (90%/47)
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literature, challenging practice using evidence (85%/
44), assisting others to use critical appraisal skills
(79%/41) and engage in the clinical academic train-
ing pathway (87%/45).” [16]

“Despite their achievements during the PhD, many
participants expressed anxieties about their future
careers, having been made to move aside clinically
in order to progress their academic ambitions, rather
than being able to develop their academic and clin-
ical skills in tandem. For example a dietician said:
Recently I've had to step out of my area of expertise
... I'm just doing general, allergies, weight manage-
ment, which is not my area, but I need to pay the
mortgage.” [39]

Clinical academics appeared to find self-fulfilment with
their roles, and described a passion for their contribu-
tions to clinical research:

“It is actually exciting to learn that the world does
not work the way you thought it did”. 70 [38].

“I want to do this for me, but I also want to do it for
my daughters to show that women can be in science
and can lead in these fields and yes we might have
to juggle family things and children, but you can do
it.” [39]

“What accomplishments are you most proud of?
Knowing that I am now a subject expert — I get
phone calls asking, ‘"How would you handle this?".”
[40]

The challenges and sacrifices of clinical academic roles
were widely recounted, examples of which have been in-
cluded in the previous themes. Financial implications
were discussed in theme 4 (economic impacts, sub-
theme financial implications for the clinical academic)
and the challenge of combining clinical and academic
work and identities were included in theme 2 (impacts
for the clinical academic workforce, sub-theme balancing
clinical and academic components of the role) and
theme 5 (impacts on staff recruitment and retention,
sub-theme maintaining a dual role). A lack of time for
clinical academic activity was another widely reported
issue:

“When you are really interested in something or pas-
sionate about it, you use whatever time you have,
even if it means writing your proposal after your
regular hours at home.” [38]

“The time taken to do research is often underesti-
mated and considerable time and effort is often put
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into preparing a grant application which ultimately
may not be successful. Focusing on meeting deadlines
and the progress of a project means that less atten-
tion can be given to other aspects of work roles. Ul-
timately, doing research without adequate support
or funding becomes a constant juggle.” [30]

Finally, a few articles reported reflections on what it
takes to be a clinical academic. These included the qual-
ities of determination, tenacity and resilience, and
serendipity:

“The demanding expectations surrounding a clinical
academic role were described by interviewees (partic-
ipants and managers) and the characteristics and
behaviours that were perceived as required for suc-
cess. These included confidence, doggedness and re-
silience, reflective skills, criticality, and growing
political know-how to better navigate organisations.”
(16]

“Mentorship (from nursing, midwifery and medical
colleagues), determination, tenacity, resilience and
serendipity have been key factors in achieving suc-
cess.” [17]

Discussion

This systematic review identified 20 articles that dis-
cussed elements of the impact of clinical academic activ-
ity among healthcare professionals outside medicine.
With the addition of a theme for the impacts to the clin-
ical academic, all reported types of impact could be
mapped to the VICTOR framework creating the follow-
ing themes: impacts for patients; impacts for service
provision and workforce; impacts to research profile,
culture and capacity; economic impacts; impacts on staff
recruitment and retention; impacts to knowledge ex-
change; and impacts to the clinical academic. In order to
develop and evaluate clinical academic roles for health-
care professionals outside medicine, the range of impacts
of this clinical academic activity need to be understood
and valued by healthcare leaders and managers. This re-
view has systematically identified and mapped the nature
of the impacts reported in the literature, and forms a
valuable resource for healthcare services looking to de-
velop and evaluate these roles at local and national
levels.

Within the main headings of impact described above,
we identified several similar sub-themes that cut across
the different categories of impact. Sub-themes described
the content of each of the categories of impact and in-
cluded perceived enablers of creating the desired impact
and associated detrimental features. Notably, the sub-
themes that reflected the challenge of maintaining or
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balancing the clinical and academic components of the
role contributed to four main themes. Within clinical
service provision (theme 2i), this related to the need for
clinical services to manage both the release of clinical
staff for research, and their return to clinical practice
after research secondments. For the clinical academic
workforce (theme 2ii), this led to individuals and team
members being required to adapt to the different pace
and duties associated with research and clinical work.
The process of showcasing a visible clinical academic
pathway (that incorporated both research and clinical
activities) was identified as key feature of building re-
search profile, culture and capacity (theme 3), and being
able to offer suitable clinical academic posts was import-
ant for staff recruitment and retention (theme 5). Finally,
being able to work and develop in both clinical and aca-
demic roles offered self-fulfilment for the individual clin-
ical academic (theme 7). Similarly, the creation and
implementation of new evidence was also a component
of several themes, as was the development of collabora-
tions and networks.

The multifaceted nature of research impact identified
in this review illustrates that different aspects of clinical
academic activity may be perceived as having both posi-
tive and negative impacts. Furthermore, these conflicting
impacts may apply to the same individual or across dif-
ferent stakeholders. Different aspects of research impact
may be more or less important in different contexts and
the relative value of these different impacts will need to
be considered to enable meaningful evaluation [42—-44].

This systematic review was deliberately broad in scope
to allow the identification of the whole range of impacts
associated with clinical academic activity. The lack of an
agreed and consistently used definition of clinical aca-
demic proves problematic and has been discussed else-
where [45, 46]. Clinical academic activity (defined here
as the involvement of practising clinicians in research)
in the included articles incorporated a range of research
fellowships and research training programmes, and/or
in-practice mentorship and research support. The aims
of the articles varied. Many described and evaluated spe-
cific interventions that were aimed at increasing research
activity among healthcare professional group(s), while
others provided summary case studies of individuals
who had been successful in a clinical academic role.

The inclusion of grey literature increased the breadth
of the review, particularly given the finding that the im-
pacts of non-medical healthcare research are underrep-
resented in the academic literature [47]. However, it is
acknowledged that the methodological quality of the in-
cluded institutional reports was lower than the standards
for peer-reviewed publication. Data obtained from the
institutional reports were largely positive reflections of
strategies that had been put into place to encourage and
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support research activity among healthcare professionals
outside medicine. Expressions of the less positive aspects
of these strategies may therefore have been excluded or
not collected by the authors. Importantly, the distribu-
tion of the seven identified themes of impacts did not
differ between organisational reports and peer review
journals, illustrating that the types of impact that were
considered important by study participants and organi-
sations were similar.

Existing reviews on the impact of clinical academic ac-
tivity have focused on individual clinical groups within
the non-medical workforce [10] or at the level of the
healthcare institution [1]. Boaz et al. found that health-
care organisations which deliberately integrated research
into their practice and fostered research engagement re-
ported improved healthcare performance including clin-
ical outcomes and processes of care, and our review also
identified similar improvements. However, Boaz et al’s
review included papers focused primarily on research led
by clinical academic doctors, and the impacts of the re-
search processes on the clinical teams and the individ-
uals involved was not reported [1]. Wenke and Mickan
identified four themes of impact associated with allied
health research positions based in clinical settings: in-
creased individual research skills and participation; in-
creased research activity; improved research culture and
attitudes; and increased team and organisational level
skills [10]. These features were also described within the
current review under the themes: impact for patients;
impacts to the clinical academic; impacts to research
profile, culture and capacity; and impacts for service
provision and workforce. In addition, we also identified
impacts on staff recruitment and retention, knowledge
exchange and economic impacts.

The distribution of impacts reported in the current re-
view did not differ in relation to the clinical groups in-
volved in each of the included articles, indicating that
similar methods of capturing the impact of clinical aca-
demic research activity could be applied across the pro-
fessions outside medicine, rather than being discipline-
specific. A similar systematic review search strategy
could also be applied to assess the reported impact of
clinical academic activity by alternative and complemen-
tary therapy practitioners.

The impacts reported in the included articles were
largely qualitative reports. Some studies incorporated
quantitative data capture tools, such as the Research
Capacity and Culture tool [48, 49] and the WReN (Wes-
sex Research Network) spider [50, 51], or counts of pub-
lications, presentations and awards. The quantitative
measures appeared to explore a discrete component of
research impact, whereas the qualitative data provided a
broad picture of the impacts in different contexts and
uncovered both intended and unintended consequences
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of the research activity. Reed et al. proposed five impact
evaluation typologies (experimental and statistical
methods, systems analysis methods, textual, oral and
arts-based methods, indicator-based approaches, and
evidence synthesis approaches); our findings illustrate
the first and third of these categories [44]. Future work
should explore standardised methods of capturing the
research impact that address the full range of impacts
identified in this systematic review and are specific to
the context of clinical academics outside medicine. With
the desire for at least 1% of the UK NMAHP workforce
to be clinical academics by 2030 [8], policy makers will
need to consider, promote or potentially mitigate the
different types of impacts that this systematic review
identified in connection with these roles.

The VICTOR framework [22] was used to guide data
extraction in the current review, with a priori modifica-
tions to include the impacts to the individual clinical
academic and to merge the category relating to the orga-
nisation’s influence and reputation with the category for
research profile, culture and capacity. No further refine-
ments were made during the analysis process as all re-
ported impacts were able to be mapped. While other
research impact frameworks exist [14, 44], our findings
suggest that the VICTOR tool may be a good starting
point for capturing the nature of research impact that is
important for clinical academic healthcare research out-
side the medical professions, and it is already endorsed
for use in the UK [23]. The identification of sub-themes
that crossed one or more of the main impact themes in-
dicate that these may be key areas to explore, particu-
larly for organisations looking to support and increase
academic activity among these clinical groups.

Limitations
The systematic review team comprised research-active
clinicians from professions outside medicine, and there-
fore the review took place through this lens. Steps were
taken to facilitate objectivity, including: a clearly defined
protocol [18]; two or more reviewers independently con-
ducting each stage of the review; inclusion of reviewers
with different levels of clinical and research experience;
and the provision of oversight by senior (clinically-ac-
tive) academics. We acknowledge that the thematic ana-
lysis and coding of the extracted data may have been
interpreted differently by reviewers from different back-
grounds. Furthermore, the definition of clinical academic
activity used in our review differs from that used else-
where [45, 52]. However, the absence of an agreed defin-
ition has been recognised [45] and the overlap of our
findings with the existing literature support our review
processes and findings [1, 10].

As with other reviews of research impact, there is a
risk that relevant studies were excluded due to poor
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indexing in the medical databases [14]. We took the
additional step of including grey literature searches in
both established repositories and through a naive web
search engine in an attempt to maximise the identifica-
tion of eligible articles, but accept that articles may still
have been missed if they were not identified through
these mechanisms. We did not formally screen the refer-
ence lists of the included articles, and accept that this
may have yielded additional studies.

The MMAT tool used for methodological assessment
of the included articles was designed for the appraisal of
mixed methods studies [20], although our review in-
cluded mixed methods, qualitative, and quantitative arti-
cles. The MMAT was chosen to allow the same criteria
to be applied across all included articles using the rele-
vant sub-sections as appropriate. Quality assessment
scores were not used to determine how the extracted
data was incorporated into the thematic synthesis. We
acknowledge that the presented synthesis therefore in-
cludes the findings from studies and organisational re-
ports across the spectrum of methodological quality.
However, no theme or sub-theme solely comprised data
from articles that were assessed to be of lower quality.

The application of alternative impact frameworks
would have yielded different theme headings, as these
were taken directly from the VICTOR terminology.
However, the use of an established impact assessment
tool aided transparency and consistency of data extrac-
tion and categorisation. The coding and resulting theme
descriptions were created through an inductive process
that explored the meaning of the extracted data, rather
than looking to specifically fit it to the VICTOR head-
ings. The descriptions of the content of each theme il-
lustrate the available data.

Finally, the aim of our review was to capture the range
of impacts associated with clinical academic activity out-
side medicine. We have highlighted the key themes of
impact and described the characteristic content of these
themes. While this work contributes to the existing dis-
cussion around research impact, it does not explore the
utility of capturing and comparing the reported impacts
using a standardised method in a clinical research
setting.

Conclusion

Twenty articles were identified that reported the impact
of clinical academic activity among the healthcare pro-
fessions outside medicine. These impacts could be
mapped using a modified VICTOR framework and were
classified as: impacts for patients; impacts for service
provision and workforce; impacts to research profile,
culture and capacity; economic impacts; impacts on staff
recruitment and retention; impacts to knowledge ex-
change; and impacts to the clinical academic. With our
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addition of impacts to clinical academics, the VICTOR
tool may be a useful starting point for individuals and
organisations to record the impact of their research ac-
tivity, although further work is needed to establish its
utility. This review identified several sub-themes of im-
pact that crossed one or more of the main themes: the
challenges and benefits of balancing clinical and aca-
demic roles; the creation and implementation of new re-
search evidence; and the development of collaborations
and networks. These are likely to be key areas for orga-
nisations to explore when looking to support and in-
crease academic activity among healthcare professionals
outside medicine.
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