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Abstract 
 
Up to 200 words 
 
 
Aims 
Academic medicine is a career route that historically struggles to recruit and retain suitable 
doctors. The aim of this paper is to review the evidence for interventions to encourage careers 
in academic medicine by way of a descriptive systematic review. 
 
Methods 
Key databases were searched in February 2017. Studies that evaluated interventions to 
encourage careers in academic medicine and that used a pre-post analysis or included a 
comparison group were included. Interventions reporting only learner satisfaction were 
excluded. The review was specific to medical students and graduates. 
 
Results  
Twenty-four studies were identified for inclusion within the review. The included studies 
identified interventions across five domains: postgraduate funding, postgraduate training, 
mentoring, undergraduate interventions and institutional change. The papers varied in terms 
of strength of conclusion and method of analysis with broad, structured, well-funded 
programmes having the most palpable results. 
 
Conclusions 
The five domains identified offer a framework that can be used by institutions who wish to 
develop similar programmes. It also offers a body of research on which an evidence base can 
be built.  
 



 
Manuscript 
 
Introduction 
 
Within academic medicine, an older workforce and high vacancy rate at lecturer and 
professor level (Medical Schools Council 2016) are contributing to a staffing crisis 
(Wilkinson 2004). The crisis has many contributing factors, two of which have an evidence 
base; academics earn less than their non-academic clinical colleagues, which is of particular 
relevance is an era of escalating student debt (Grayson, Newton, and Thompson 2012; 
Lambert and Holmboe 2005). Lifestyle factors are increasingly being recognised as important 
in medical career decision making with increasing importance being put on work-life balance 
and home and family life in particular (Strong et al. 2013; Newton, Grayson, and Thompson 
2005; Borges et al. 2010). The consequences of this staffing crisis are difficult to predict, but 
given that academic medicine contributes to the training of the future healthcare workforce 
and the development of healthcare research we would argue that it is a high priority issue.  
 
In 2010 Borges and colleagues performed a literature review aiming to answer the question; 
‘How, when and why do physicians choose careers in academic medicine?’ (Borges et al. 
2010). They found multiple, interacting factors associated with academic medicine career 
choice and that both the loss of interest during clinical training and debt are obstacles. A 
second review echoed these findings; concluding that engaging students and retaining their 
interest once they move on to clinical training is key to keeping them interested in an 
academic career (Straus et al. 2006). The authors identified the need to evaluate initiatives to 
reinvigorate academic medicine and recommended that these should be evaluated 
prospectively across multiple sites. The literature on academic training schemes lacks depth. 
Analysis of this literature suggests that support for such schemes is prevalent, but available 
schemes lack quality with deficient training time a fundamental issue (Barton 2008). 
 
In a pertinent editorial, Dornan (Tim Dornan 2009) argued that encouraging junior doctors 
and medical students into academic medicine requires work towards ‘engaging them in 
intellectually engaging scholarship’, essentially involving early exposure, preferably in a 
longitudinal setting, combined with high quality role models and mentoring. Up to the 
present time, there has been no review that describes and assesses the efficacy of methods to 
encourage careers in academic medicine.  
 
A tool which can be applied to wide range of interventions is needed in order to compare and 
synthesise the different approaches taken to encourage academic careers. The Kirkpatrick 
hierarchy or model is one such tool (Kirkpatrick 2007). This model is a relatively simple one, 
which may in part explain why it remains popular for programme evaluation more than thirty 
years since its introduction (Bates 2004).The exact wording as applied to this review is in 
table 1, essentially the model outlines increasing levels of measured change that an 
educational programme (however broadly defined) may hope to achieve. At the bottom, level 
1, are learners views on their experience. While learners views on how useful they felt an 
educational experience to be is important to the feasibility of a programme (if the learners all 
hated the programme it is unlikely to be successful) it rarely tells someone evaluating a 
programme much more as learners generally give all sessions generally positive feedback, 
limiting the value of a single measure of quality. At the top of the model is benefit to patients. 
This is the overarching reason for most educational interventions in healthcare but is almost 
never measured. The middle of the model, measuring knowledge, attitudes and behaviours is 



more achievable in terms of educational interventions. As well as being simple, the model is 
widely used and as such provides a common language that most readers of this review will be 
immediately familiar.  
 
We set out to systematically review evidence regarding interventions to encourage careers in 
academic medicine (descriptive) and consider whether they are effective (justification). 
 



 
Methods 
 
A systematic review methodology was chosen as it aligns with our research questions, 
allowing synthesis of the entire published evidence base within the specified area of interest. 
We will consider justification (whether certain techniques work and which work best) and 
description (details of the interventions to support replication) (Cook 2009). 
 
Literature search and data sources 
 
On the 10th February 2017, we searched key databases (EMBASE, Medline, PsycINFO and 
CINAHL, SCOPUS, Wiley InterScience Journals, Science Direct (Elsevier) and Oxford 
Journals). A standardised search with the terms “academic medicine” and “career*” was 
used. We initially attempted a more detailed search with more terms, but on completion of a 
scoping search found that despite many more papers being found, there was no increase in 
relevant papers and several key texts were missed. Finally, we hand searched reference lists 
of included articles.  
 
Study selection and eligibility criteria 
 
Throughout this paper, the term ‘postgraduate’ refers to time after receiving a medical degree 
and ‘undergraduate’ to time prior to graduating from medical school. There was no limitation 
on dates or language. Below in Table 1 is the inclusion and exclusion criteria. 
 
[table 1 near here] 
 
The inclusion and exclusion criteria removes papers that report only post hoc participant 
satisfaction which despite often being reported and vital to the feasibility of an educational 
intervention cannot confidently be correlated with effectiveness (Prystowsky and Bordage 
2001). The inclusion criteria of a before and after design or inclusion of a comparison group 
represents the reviews focus on effectiveness of the reported interventions. The final question 
‘are the outcomes of the study on one of the levels of Kirkpatrick’s hierarchy?’ excluded 
papers that could not be effectively evaluated in the next stage of the review. Educational 
interventions are expected to have outcomes on Kirkpatrick’s hierarchy (Bates 2004) 
therefore if this was not clear from the manuscript then the manuscript was deemed to be of 
limited utility for the review. This study focused on interventions to encourage careers in 
academic medicine, which are educational interventions in the broadest sense and can 
therefore be classified along Kirkpatrick’s hierarchy. Aligning results of studies to the 
Kirkpatrick model allows for a common language of programme evaluation to be adopted.   
 
Conference abstracts were not included but efforts were made to identify subsequent 
published work based on their content. Articles that focused on academic careers and either 
gender or under-represented minorities were included if an intervention to encourage 
participation was present but if they were exploring medical careers in general they were 
excluded.  
 
Two authors reviewed all titles and abstracts independently. Potentially relevant papers were 
reviewed in full and any areas of disagreement solved by meeting and reaching consensus. If 
it was not entirely clear if the paper met the specified criteria the manuscript was obtained for 
further review. 



 
Quality assessment and data extraction 
 
The corresponding author conducted the literature search and data extraction independently, 
to attempt to alleviate any possible bias (Eva 2008) the review was conducted utilising much 
of the methodology established by the Best Evidence Medical Education (BEME) group 
(Hammick, Dornan, and Steinert 2010), with the pragmatic modifications of an individual 
person extracting the data. We also decided to include papers that would normally be 
excluded due to having a low strength of conclusion, as the results themselves may be 
relevant. The method was agreed and established with other members of the research team.  
 
The characteristics of the studies to be included were extracted under a number of headings 
and aimed to provide a brief synopsis of each paper to allow synthesis of key findings along 
with the level on Kirkpatrick’s hierarchy (Figure 1). In addition the strength of the results, 
using the BEME systematic review tool (Hammick, Dornan, and Steinert 2010), (Figure 2) 
was included. This tool was chosen due its international recognition and the teams familiarity 
with it. The conduct of the review, and its subsequent write up, was mapped to the STORIES 
statement to ensure excellent reporting standards (Gordon and Gibbs 2014). 
 
During initial review of the included studies it was clear that the studies divided into five 
separate domains based on the primary focus of the intervention; postgraduate training, 
postgraduate funding, undergraduate interventions, mentoring and institutional change. There 
is some overlap between these domains. Dividing the papers by the main focus of their 
intervention allowed for easier interrogation for common themes by both the research team 
and hopefully for the reader.  
 
[figure 1 near here] 
 
[figure 2 near here] 
 
Results 
 
Searching NHS (National Health Service) Evidence (an online portal allowing simultaneous 
searching of several databases) yielded 1193 citations. Four hundred and twelve duplicate 
citations were removed leaving 781 titles and abstracts for review. Abstract review excluded 
712 leaving 69 papers to be retrieved and processed with the manuscript screening tool. 
Forty-seven papers were removed at this stage leaving 22 for inclusion in the literature 
review (see figure 3). The SCOPUS search yielded one further paper (Cox et al. 2012) as did 
hand searching of reference lists (Garman, Wingard, and Reznik 2001). A table containing 
details of each included study is available as an online supplement.  
 
[figure 3 near here] 
 
Quality and characteristics of included studies 
 
Two papers focused on postgraduate funding (Jagsi et al. 2007; Eloy et al. 2014), twelve on 
postgraduate training (Thorndyke et al. 2006; Sanfey et al. 2011; Ries et al. 2012; Ries et al. 
2009; Garman, Wingard, and Reznik 2001; Dannels et al. 2008; McDade et al. 2004; Daley, 
Wingard, and Reznik 2006; Wingard, Garman, and Reznik 2004; Segal et al. 2006; Campion 
et al. 2016; Chang et al. 2016), three on mentoring programmes (Mayer et al. 2013; Varkey et 



al. 2012; Farag et al. 2012), five related to interventions targeted at medical students 
n(Funston, Young, and Lomas 2011; Solomon et al. 2003; Coleman, Blatt, and Greenberg 
2012; Choi et al. 2013; Areephanthu et al. 2015) and two on institutional change (Fried et al. 
1996; Villablanca et al. 2013). Of the twenty-four papers, thirteen (54%) had a before and 
after designs, ten were case control studies (42%) and one reported action research (4%). The 
strength of outcomes, as described in figure 3, varied with two (8%) papers having a strength 
of one i.e. “no clear conclusions can be drawn”, five (21%) papers a strength of two, ten 
(42%) papers a strength of three and seven (29%) a strength of four i.e. “clear and very likely 
to be true”. No studies were rated as five, unequivocal findings. One study (4%) was from the 
United Kingdom, two (8%) were from both Canada and the USA with the remaining twenty-
one (88%) being solely USA based. 
 
Postgraduate funding 
 
A university specific award of $US 50,000, aimed at providing bridging funding for women 
researchers during childbearing years, correlated with greater promotion and retention when 
compared to unsuccessful applicants. The programme also appeared to be cost effective 
(Jagsi et al. 2007). Receipt of a specialty specific grant was associated with a higher h-index 
when compared to specialists who did not receive funding. The finding was statistically 
significant but only for those with between ten and twenty years of publication experience 
(Eloy et al. 2014). The h-index is a measure of the number of articles an individual has 
published and how often they are cited and while it is objective it is, as the authors point out, 
not without weaknesses (Alonso et al. 2009). 
 
Postgraduate training 
 
Two studies meeting the inclusion criteria evaluated a specific yearlong external leadership 
development programme for senior US and Canadian women faculty. The first was a before 
and after study which demonstrated statistically significant improvement in self-rated 
knowledge and skills related to leadership 11 months after completion of the programme 
(McDade et al. 2004). The second study replicated the before and after findings but also 
compared the results with those who applied for the programme but were unsuccessful and a 
matched control group who did not apply, finding statistically significant improvements in 
self-rated indicators of skills, knowledge and attitudes relating to leadership and 
administration (Dannels et al. 2008). A similar finding was observed in two separate 
university specific programmes (Thorndyke et al. 2006; Sanfey et al. 2011). 
 
A long running faculty development programme was evaluated in five papers. The 
programme is associated with improved self-rated academic skills compared with non-
participants (Garman, Wingard, and Reznik 2001), a statistically significant 67% increase in 
staff retention (Ries et al. 2009), a third study replicated the improved retention; it also aimed 
to evaluate academic success for participants compared with controls but was underpowered 
to do so (Ries et al. 2012). A fourth paper looked at the same cohort, this time from the 
perspective of under-represented minorities, and found an increase in retention from 58% to 
80% in the school of medicine and from 75% to 90% in academic medicine, these results 
were not statistically significant (Daley, Wingard, and Reznik 2006). The final paper outlined 
a return on investment analysis and concluded that for every US dollar spent on the 
programme the department saved US$1.49 on recruitment costs (Wingard, Garman, and 
Reznik 2004). Although each of these five studies has their own particular weaknesses, when 
taken as a body of evidence a conclusion that the programme is effective and value for 



money can be made with a degree of confidence, something rarely seen when evaluating such 
programmes. 
 
A ten month faculty development programme comprising protected time, focused teaching 
and peer mentoring and targeted at mid-career faculty increased self-rated knowledge, skills, 
attitudes compared with controls and increased connectivity post intervention (Campion et al. 
2016). 
 
Orthopaedic trainees who completed a research year were more likely to have an academic 
element to their practice (25% versus 6.3%) than their peers who did not complete a research 
year. They also had more publications, though this finding was not statistically significant 
(Segal et al. 2006). 
A large study from the US studied over three thousand women who had completed one of 
three national career development programmes tailored towards women in academic 
medicine. The authors compared retention in this group with over eighteen thousand women 
who had not completed the programme and greater than forty-three thousand men finding 
that participants in the programme were less likely to leave academic medicine (Chang et al. 
2016). 
 
Mentoring 
 
While a number of the papers in the previous section included mentoring as part of wide 
postgraduate training initiatives (Thorndyke et al. 2006; Ries et al. 2012; Ries et al. 2009; 
Garman, Wingard, and Reznik 2001; Daley, Wingard, and Reznik 2006; Wingard, Garman, 
and Reznik 2004) there were some that reported utilising it independently. A mentoring 
programme, focused on women in academic medicine, was found to improve a range of self-
assessed domains in two separate studies conducted at different time intervals within the 
same institution (Mayer et al. 2013; Varkey et al. 2012).  A smaller study, based in an 
academic department of anaesthesia, failed to find any difference in self-reported ratings of 
the importance of mentoring pre- and post-intervention (Farag et al. 2012). 
 
Undergraduate interventions 
 
A British university clinical research society, established by students and facilitated by 
faculty, organised a lecture series culminating in a national conference and found an increase 
in self-reported interest in academic careers (Funston, Young, and Lomas 2011). A 
residential course on teaching and academic skills with thirteen participants demonstrated a 
positive trend in short-term pre-post measures of self-efficacy and commitment to academic 
medicine (Coleman, Blatt, and Greenberg 2012). A much larger summer research 
programme, which reported approximately 1000 participants over 25 years, was limited in its 
evaluation by only having pre-post data for 96 respondents and for one question (Solomon et 
al. 2003). 
 
Over one hundred medical students completed a funded mentored research fellowship that 
ran parallel to their usual undergraduate studies. The extra work didn’t appear to have a 
negative impact on the students progress and they had a modest increase in academic success. 
A confounding factor is that the participants had, on average, higher test scores on admission 
to medical school (Areephanthu et al. 2015). 
 



Choi et al. (Choi et al. 2013) examined the academic output and career position of graduates 
of selected neurosurgical training programmes in the US comparing those who had graduated 
with joint MD-PhD degrees with those who had a standard MD. Twenty per cent of the 613 
trainees had both MD and PhDs and were more likely to hold academic appointments and to 
have received significant research funding than those with only a MD. They concluded that a 
strong correlation exits between obtaining both degrees and active participation in research.  
 
Institutional change 
 
Two studies looked at institutional wide approaches to try and improve retention of faculty in 
a US University Medical School setting. The first, from Baltimore, asked if an institutional 
strategy utilising faculty education, mentoring and academic rewards could help alleviate 
some of the gender-based obstacles to women in academic medicine. They had some success, 
particularly in the number of women considering leaving academic medicine, finding that 
‘interventions increased the optimism of women faculty about their careers and decreased the 
disparity between women’s high interest in remain in academic medicine and their low 
expectations that they would’ (Fried et al. 1996). A study from California used a multifaceted 
approach to try and improve knowledge, awareness and use of flexible career policies and 
found significant positive change in these domains as measured by the Work, Family and 
Satisfaction Survey (Villablanca et al. 2013). 
 
Discussion 
 
To our knowledge this is the first review to amalgamate the available evidence on the state of 
the art in terms of encouraging academic careers. The included studies were heterogeneous 
both in size, quality and applied intervention but similar in their ability to detect correlation 
but not causation.  
 
Funding, in a specific context, is correlated with increased promotion and retention and is 
likely to offer good value for money (Jagsi et al. 2007). In a different context, but of higher 
risk of bias due to methodological concerns, funding is correlated with scholarly impact 
(Eloy et al. 2014). What is unclear is that if these grants are an indicator of academic success 
and that if they were not available whether or not comparable achievements would have 
occurred though an alternative route. It should be noted that funding is required for all the 
successful interventions and that other changes without funding seem unlikely to succeed.  
 
Comprehensive leadership programmes and faculty development programmes for 
postgraduate medical education faculty and researchers have been reported in the literature 
more than any other type of intervention meeting the inclusion criteria of this review. While 
each paper taken individually has considerable methodological weaknesses that make the 
findings difficult to rely upon, taken together the argument for their implementation is strong. 
The single study examining a dedicated postgraduate research year for clinical trainees is 
insufficient to make a statement for or against their efficacy. 
 
Both studies looking at mentoring in terms of academic medicine are limited by a lack of a 
control group and by having a small number of participants. The authors, in both cases, 
limited their conclusions to finding an increased level of academic skill post-participation, 
noting the inherent frailties in self-reported measures. The relative paucity of evidence for 
isolated mentoring schemes contrasts to that of faculty development schemes, most of which 
incorporate mentoring, for which the literature is more substantial.  



 
It would seem that running an undergraduate society, facilitating a summer research project 
and providing academic focused teacher training are all well received by participants but lack 
any real evidence of efficacy in encouraging academic careers. The positive correlation 
between academic careers and obtaining both MDs and PhDs is not surprising and the paper 
makes no claims or causation. Even if such programmes merely facilitate career progression 
for those who decide on an academic career early on, this alone is likely to be sufficient 
justification for their continued existence. 
 
The two papers exploring institutional change acknowledge an oft-neglected possible reason 
for the reported decline in academic careers. While other industries strive to make work 
possible and appealing for the entire workforce, medicine, and in particular academic 
medicine, seems to have fallen behind in implementing policies that recognise the increasing 
importance workers place on work-life balance. The papers provide evidence that an 
institutional approach can help with retention perhaps by addressing work-life imbalance.  
 
Looking at the results as a whole it seems that interventions aimed at faculty are more 
effective than interventions targeted at those in post graduate training, which in turn are more 
effective than interventions targeted at undergraduates. It may be more accurate to say that 
there is more evidence for effectiveness for interventions targeting more senior staff. Another 
way of thinking about it could be proximity to academia; the closer someone is to an 
academic career the more they can be influenced by interventions aiming to encourage such a 
career.  
 
This review reveals a limited amount of evidence as to what works in encouraging academic 
careers. The five domains highlighted herein offer areas for further exploration and an 
evidence base on which to build. It is likely that many interventions are being run at 
institutions internationally but that these have not been reported in the literature. It is vital 
that these interventions are analysed in a scholarly fashion and made available to inform new 
and developing programmes.  
 
One factor that is alluded to, but not discussed in any depth, in the papers found in this 
review is the impact of role modelling. The literature around medical career decision making 
highlights role modelling as a key feature (Passi et al. 2013) and despite its notable absence 
in the identified literature, this could be considered in future endeavours to encourage 
academic careers. 
 
This systematic review has identified five types of intervention aimed at encouraging careers 
in academic medicine. Of these, formalised postgraduate training programmes have the most 
evidence both in terms of quality and quantity. These programmes often combine academic 
skills, leadership and mentoring. They have been evaluated by pre- and post- self-assessment 
of skills and confidence, academic output and via an economic evaluation.  
 
The other four domains: postgraduate funding, undergraduate interventions, mentoring and 
institutional change have less convincing evidence but nothing to suggest that they should not 
be considered in programmes going forward. Career choice is a complex longitudinal process 
and it would seem likely that a combination of interventions aimed at increasing awareness, 
removing barriers and creating opportunities for academic practice will be more successful 
than a single discrete programme.  
 



Limitations 
 
The key limitation of this review is that a single author performed the search and extraction. 
The detailed reporting of methodology and use of recognisable tools helps to negate some of 
the possible bias. It is possible that relevant articles were not identified during the search. By 
using English language search terms we effectively excluded reports in other languages. The 
methodology also excluded rigorous qualitative studies, which may provide valuable insights 
into perceptions of academic careers.  
 
 
Practice Points 

• Funding research careers encourages research careers 
• Retaining staff can be cheaper than recruiting 
• Combining mentoring, funding and training probably works 
• Undergraduate interventions are little studied 
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Illustrations and Tables 
 
Table 1. Inclusion and exclusion criteria 
Inclusion criteria Exclusion criteria 
Undergraduate medical students or postgraduate 
medical professions / graduates 

Other health professional groups or mixed groups of 
professionals 

Intervention specifically targeted at encouraging a 
career in academic medicine 

Papers reporting on issues relating to academic 
careers without interventions, such as a survey of 
current opinion or an editorial 

Studies including either a before and after design or a 
comparison group.  

Studies reporting only a single measure of learner or 
participant satisfaction.  

Focus on medical academic careers, defined in the 
broadest terms as combining clinical work with 
scholarly work such as teaching or research 

Focus on clinical career routes or other health 
profession routes 
Focus on gender or ethnic specific issues of career 
development without considering academic careers 
specifically 

Outcomes on any level of Kirkpatrick’s hierarchy No outcomes measured 
Any published peer reviewed papers None peer reviewed papers and conference 

proceedings 



 
 

 

 

 

 

 

 

Figure 1. Kirkpatrick’s hierarchy as applied to reviewed articles. 

 

 

 

 

 
Figure 2. Tool used to grade strength of results of articles reviewed. 
 

Kirkpatrick hierarchy 
 

• Level 1 Participation - covers learners’ views on the learning experience, its organisation, 
presentation, content, teaching methods, and aspects of the instructional organisation, 
materials, quality of instruction 

• Level 2a Modification of attitudes/perceptions - outcomes here relate to changes in the 
reciprocal attitudes or perceptions between participant groups toward 
intervention/simulation 

• Level 2b Modification of knowledge/skills - for knowledge, this relates to the acquisition 
of concepts, procedures and principles; for skills this relates to the acquisition of 
thinking/problem-solving, psychomotor and social skills 

• Level 3 Behavioural change - documents the transfer of learning to the workplace or 
willingness of learners to apply new knowledge & skills. 

• Level 4a Change in organisational practice - wider changes in the organisational delivery 
of care, attributable to an educational program 

• Level 4b Benefits to patient / clients - any improvement in the health & well being of 
patients/clients as a direct result of an educational program. 

Low ------------------------------------------------------------  High 
1  2  3  4  5 
 
1 – No clear conclusions can be drawn. Not significant 
2 – Results ambiguous, but there appears to be a trend. 
3 – Conclusions can probably be based on the results. 
4 – Results are clear and very likely to be true. 
5 – Results are unequivocal. 
 



 
Figure 3. Flow diagram demonstrating the search and paper selection on the NHS Evidence 
platform.  
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Abstract


Up to 200 words


Aims


Academic medicine is a career route that historically struggles to recruit and retain suitable doctors. The aim of this paper is to review the evidence for interventions to encourage careers in academic medicine by way of a descriptive systematic review.


Methods


Key databases were searched in February 2017. Studies that evaluated interventions to encourage careers in academic medicine and that used a pre-post analysis or included a comparison group were included. Interventions reporting only learner satisfaction were excluded. The review was specific to medical students and graduates.


Results 


Twenty-four studies were identified for inclusion within the review. The included studies identified interventions across five domains: postgraduate funding, postgraduate training, mentoring, undergraduate interventions and institutional change. The papers varied in terms of strength of conclusion and method of analysis with broad, structured, well-funded programmes having the most palpable results.


Conclusions


The five domains identified offer a framework that can be used by institutions who wish to develop similar programmes. It also offers a body of research on which an evidence base can be built. 


Manuscript


Introduction


Within academic medicine, an older workforce and high vacancy rate at lecturer and professor level (Medical Schools Council 2016) are contributing to a staffing crisis (Wilkinson 2004). The crisis has many contributing factors, two of which have an evidence base; academics earn less than their non-academic clinical colleagues, which is of particular relevance is an era of escalating student debt (Grayson, Newton, and Thompson 2012; Lambert and Holmboe 2005). Lifestyle factors are increasingly being recognised as important in medical career decision making with increasing importance being put on work-life balance and home and family life in particular (Strong et al. 2013; Newton, Grayson, and Thompson 2005; Borges et al. 2010). The consequences of this staffing crisis are difficult to predict, but given that academic medicine contributes to the training of the future healthcare workforce and the development of healthcare research we would argue that it is a high priority issue. 

In 2010 Borges and colleagues performed a literature review aiming to answer the question; ‘How, when and why do physicians choose careers in academic medicine?’ (Borges et al. 2010). They found multiple, interacting factors associated with academic medicine career choice and that both the loss of interest during clinical training and debt are obstacles. A second review echoed these findings; concluding that engaging students and retaining their interest once they move on to clinical training is key to keeping them interested in an academic career (Straus et al. 2006). The authors identified the need to evaluate initiatives to reinvigorate academic medicine and recommended that these should be evaluated prospectively across multiple sites. The literature on academic training schemes lacks depth. Analysis of this literature suggests that support for such schemes is prevalent, but available schemes lack quality with deficient training time a fundamental issue (Barton 2008).

In a pertinent editorial, Dornan (Tim Dornan 2009) argued that encouraging junior doctors and medical students into academic medicine requires work towards ‘engaging them in intellectually engaging scholarship’, essentially involving early exposure, preferably in a longitudinal setting, combined with high quality role models and mentoring. Up to the present time, there has been no review that describes and assesses the efficacy of methods to encourage careers in academic medicine. 


A tool which can be applied to wide range of interventions is needed in order to compare and synthesise the different approaches taken to encourage academic careers. The Kirkpatrick hierarchy or model is one such tool (Kirkpatrick 2007). This model is a relatively simple one, which may in part explain why it remains popular for programme evaluation more than thirty years since its introduction (Bates 2004).The exact wording as applied to this review is in table 1, essentially the model outlines increasing levels of measured change that an educational programme (however broadly defined) may hope to achieve. At the bottom, level 1, are learners views on their experience. While learners views on how useful they felt an educational experience to be is important to the feasibility of a programme (if the learners all hated the programme it is unlikely to be successful) it rarely tells someone evaluating a programme much more as learners generally give all sessions generally positive feedback, limiting the value of a single measure of quality. At the top of the model is benefit to patients. This is the overarching reason for most educational interventions in healthcare but is almost never measured. The middle of the model, measuring knowledge, attitudes and behaviours is more achievable in terms of educational interventions. As well as being simple, the model is widely used and as such provides a common language that most readers of this review will be immediately familiar. 

We set out to systematically review evidence regarding interventions to encourage careers in academic medicine (descriptive) and consider whether they are effective (justification).

Methods

A systematic review methodology was chosen as it aligns with our research questions, allowing synthesis of the entire published evidence base within the specified area of interest. We will consider justification (whether certain techniques work and which work best) and description (details of the interventions to support replication) (Cook 2009).

Literature search and data sources


On the 10th February 2017, we searched key databases (EMBASE, Medline, PsycINFO and CINAHL, SCOPUS, Wiley InterScience Journals, Science Direct (Elsevier) and Oxford Journals). A standardised search with the terms “academic medicine” and “career*” was used. We initially attempted a more detailed search with more terms, but on completion of a scoping search found that despite many more papers being found, there was no increase in relevant papers and several key texts were missed. Finally, we hand searched reference lists of included articles. 

Study selection and eligibility criteria


Throughout this paper, the term ‘postgraduate’ refers to time after receiving a medical degree and ‘undergraduate’ to time prior to graduating from medical school. There was no limitation on dates or language. Below in Table 1 is the inclusion and exclusion criteria.


[table 1 near here]


The inclusion and exclusion criteria removes papers that report only post hoc participant satisfaction which despite often being reported and vital to the feasibility of an educational intervention cannot confidently be correlated with effectiveness (Prystowsky and Bordage 2001). The inclusion criteria of a before and after design or inclusion of a comparison group represents the reviews focus on effectiveness of the reported interventions. The final question ‘are the outcomes of the study on one of the levels of Kirkpatrick’s hierarchy?’ excluded papers that could not be effectively evaluated in the next stage of the review. Educational interventions are expected to have outcomes on Kirkpatrick’s hierarchy (Bates 2004) therefore if this was not clear from the manuscript then the manuscript was deemed to be of limited utility for the review. This study focused on interventions to encourage careers in academic medicine, which are educational interventions in the broadest sense and can therefore be classified along Kirkpatrick’s hierarchy. Aligning results of studies to the Kirkpatrick model allows for a common language of programme evaluation to be adopted.  


Conference abstracts were not included but efforts were made to identify subsequent published work based on their content. Articles that focused on academic careers and either gender or under-represented minorities were included if an intervention to encourage participation was present but if they were exploring medical careers in general they were excluded. 


Two authors reviewed all titles and abstracts independently. Potentially relevant papers were reviewed in full and any areas of disagreement solved by meeting and reaching consensus. If it was not entirely clear if the paper met the specified criteria the manuscript was obtained for further review.

Quality assessment and data extraction


The corresponding author conducted the literature search and data extraction independently, to attempt to alleviate any possible bias (Eva 2008) the review was conducted utilising much of the methodology established by the Best Evidence Medical Education (BEME) group (Hammick, Dornan, and Steinert 2010), with the pragmatic modifications of an individual person extracting the data. We also decided to include papers that would normally be excluded due to having a low strength of conclusion, as the results themselves may be relevant. The method was agreed and established with other members of the research team. 

The characteristics of the studies to be included were extracted under a number of headings and aimed to provide a brief synopsis of each paper to allow synthesis of key findings along with the level on Kirkpatrick’s hierarchy (Figure 1). In addition the strength of the results, using the BEME systematic review tool (Hammick, Dornan, and Steinert 2010), (Figure 2) was included. This tool was chosen due its international recognition and the teams familiarity with it. The conduct of the review, and its subsequent write up, was mapped to the STORIES statement to ensure excellent reporting standards (Gordon and Gibbs 2014).

During initial review of the included studies it was clear that the studies divided into five separate domains based on the primary focus of the intervention; postgraduate training, postgraduate funding, undergraduate interventions, mentoring and institutional change. There is some overlap between these domains. Dividing the papers by the main focus of their intervention allowed for easier interrogation for common themes by both the research team and hopefully for the reader. 

[figure 1 near here]


[figure 2 near here]


Results

Searching NHS (National Health Service) Evidence (an online portal allowing simultaneous searching of several databases) yielded 1193 citations. Four hundred and twelve duplicate citations were removed leaving 781 titles and abstracts for review. Abstract review excluded 712 leaving 69 papers to be retrieved and processed with the manuscript screening tool. Forty-seven papers were removed at this stage leaving 22 for inclusion in the literature review (see figure 3). The SCOPUS search yielded one further paper (Cox et al. 2012) as did hand searching of reference lists (Garman, Wingard, and Reznik 2001). A table containing details of each included study is available as an online supplement. 

[figure 3 near here]


Quality and characteristics of included studies

Two papers focused on postgraduate funding (Jagsi et al. 2007; Eloy et al. 2014), twelve on postgraduate training (Thorndyke et al. 2006; Sanfey et al. 2011; Ries et al. 2012; Ries et al. 2009; Garman, Wingard, and Reznik 2001; Dannels et al. 2008; McDade et al. 2004; Daley, Wingard, and Reznik 2006; Wingard, Garman, and Reznik 2004; Segal et al. 2006; Campion et al. 2016; Chang et al. 2016), three on mentoring programmes (Mayer et al. 2013; Varkey et al. 2012; Farag et al. 2012), five related to interventions targeted at medical students n(Funston, Young, and Lomas 2011; Solomon et al. 2003; Coleman, Blatt, and Greenberg 2012; Choi et al. 2013; Areephanthu et al. 2015) and two on institutional change (Fried et al. 1996; Villablanca et al. 2013). Of the twenty-four papers, thirteen (54%) had a before and after designs, ten were case control studies (42%) and one reported action research (4%). The strength of outcomes, as described in figure 3, varied with two (8%) papers having a strength of one i.e. “no clear conclusions can be drawn”, five (21%) papers a strength of two, ten (42%) papers a strength of three and seven (29%) a strength of four i.e. “clear and very likely to be true”. No studies were rated as five, unequivocal findings. One study (4%) was from the United Kingdom, two (8%) were from both Canada and the USA with the remaining twenty-one (88%) being solely USA based.

Postgraduate funding


A university specific award of $US 50,000, aimed at providing bridging funding for women researchers during childbearing years, correlated with greater promotion and retention when compared to unsuccessful applicants. The programme also appeared to be cost effective (Jagsi et al. 2007). Receipt of a specialty specific grant was associated with a higher h-index when compared to specialists who did not receive funding. The finding was statistically significant but only for those with between ten and twenty years of publication experience (Eloy et al. 2014). The h-index is a measure of the number of articles an individual has published and how often they are cited and while it is objective it is, as the authors point out, not without weaknesses (Alonso et al. 2009).

Postgraduate training


Two studies meeting the inclusion criteria evaluated a specific yearlong external leadership development programme for senior US and Canadian women faculty. The first was a before and after study which demonstrated statistically significant improvement in self-rated knowledge and skills related to leadership 11 months after completion of the programme (McDade et al. 2004). The second study replicated the before and after findings but also compared the results with those who applied for the programme but were unsuccessful and a matched control group who did not apply, finding statistically significant improvements in self-rated indicators of skills, knowledge and attitudes relating to leadership and administration (Dannels et al. 2008). A similar finding was observed in two separate university specific programmes (Thorndyke et al. 2006; Sanfey et al. 2011).

A long running faculty development programme was evaluated in five papers. The programme is associated with improved self-rated academic skills compared with non-participants (Garman, Wingard, and Reznik 2001), a statistically significant 67% increase in staff retention (Ries et al. 2009), a third study replicated the improved retention; it also aimed to evaluate academic success for participants compared with controls but was underpowered to do so (Ries et al. 2012). A fourth paper looked at the same cohort, this time from the perspective of under-represented minorities, and found an increase in retention from 58% to 80% in the school of medicine and from 75% to 90% in academic medicine, these results were not statistically significant (Daley, Wingard, and Reznik 2006). The final paper outlined a return on investment analysis and concluded that for every US dollar spent on the programme the department saved US$1.49 on recruitment costs (Wingard, Garman, and Reznik 2004). Although each of these five studies has their own particular weaknesses, when taken as a body of evidence a conclusion that the programme is effective and value for money can be made with a degree of confidence, something rarely seen when evaluating such programmes.


A ten month faculty development programme comprising protected time, focused teaching and peer mentoring and targeted at mid-career faculty increased self-rated knowledge, skills, attitudes compared with controls and increased connectivity post intervention (Campion et al. 2016).

Orthopaedic trainees who completed a research year were more likely to have an academic element to their practice (25% versus 6.3%) than their peers who did not complete a research year. They also had more publications, though this finding was not statistically significant (Segal et al. 2006).

A large study from the US studied over three thousand women who had completed one of three national career development programmes tailored towards women in academic medicine. The authors compared retention in this group with over eighteen thousand women who had not completed the programme and greater than forty-three thousand men finding that participants in the programme were less likely to leave academic medicine (Chang et al. 2016).

Mentoring

While a number of the papers in the previous section included mentoring as part of wide postgraduate training initiatives (Thorndyke et al. 2006; Ries et al. 2012; Ries et al. 2009; Garman, Wingard, and Reznik 2001; Daley, Wingard, and Reznik 2006; Wingard, Garman, and Reznik 2004) there were some that reported utilising it independently. A mentoring programme, focused on women in academic medicine, was found to improve a range of self-assessed domains in two separate studies conducted at different time intervals within the same institution (Mayer et al. 2013; Varkey et al. 2012).  A smaller study, based in an academic department of anaesthesia, failed to find any difference in self-reported ratings of the importance of mentoring pre- and post-intervention (Farag et al. 2012).

Undergraduate interventions


A British university clinical research society, established by students and facilitated by faculty, organised a lecture series culminating in a national conference and found an increase in self-reported interest in academic careers (Funston, Young, and Lomas 2011). A residential course on teaching and academic skills with thirteen participants demonstrated a positive trend in short-term pre-post measures of self-efficacy and commitment to academic medicine (Coleman, Blatt, and Greenberg 2012). A much larger summer research programme, which reported approximately 1000 participants over 25 years, was limited in its evaluation by only having pre-post data for 96 respondents and for one question (Solomon et al. 2003).

Over one hundred medical students completed a funded mentored research fellowship that ran parallel to their usual undergraduate studies. The extra work didn’t appear to have a negative impact on the students progress and they had a modest increase in academic success. A confounding factor is that the participants had, on average, higher test scores on admission to medical school (Areephanthu et al. 2015).

Choi et al. (Choi et al. 2013) examined the academic output and career position of graduates of selected neurosurgical training programmes in the US comparing those who had graduated with joint MD-PhD degrees with those who had a standard MD. Twenty per cent of the 613 trainees had both MD and PhDs and were more likely to hold academic appointments and to have received significant research funding than those with only a MD. They concluded that a strong correlation exits between obtaining both degrees and active participation in research. 


Institutional change


Two studies looked at institutional wide approaches to try and improve retention of faculty in a US University Medical School setting. The first, from Baltimore, asked if an institutional strategy utilising faculty education, mentoring and academic rewards could help alleviate some of the gender-based obstacles to women in academic medicine. They had some success, particularly in the number of women considering leaving academic medicine, finding that ‘interventions increased the optimism of women faculty about their careers and decreased the disparity between women’s high interest in remain in academic medicine and their low expectations that they would’ (Fried et al. 1996). A study from California used a multifaceted approach to try and improve knowledge, awareness and use of flexible career policies and found significant positive change in these domains as measured by the Work, Family and Satisfaction Survey (Villablanca et al. 2013).

Discussion

To our knowledge this is the first review to amalgamate the available evidence on the state of the art in terms of encouraging academic careers. The included studies were heterogeneous both in size, quality and applied intervention but similar in their ability to detect correlation but not causation. 


Funding, in a specific context, is correlated with increased promotion and retention and is likely to offer good value for money (Jagsi et al. 2007). In a different context, but of higher risk of bias due to methodological concerns, funding is correlated with scholarly impact (Eloy et al. 2014). What is unclear is that if these grants are an indicator of academic success and that if they were not available whether or not comparable achievements would have occurred though an alternative route. It should be noted that funding is required for all the successful interventions and that other changes without funding seem unlikely to succeed. 


Comprehensive leadership programmes and faculty development programmes for postgraduate medical education faculty and researchers have been reported in the literature more than any other type of intervention meeting the inclusion criteria of this review. While each paper taken individually has considerable methodological weaknesses that make the findings difficult to rely upon, taken together the argument for their implementation is strong. The single study examining a dedicated postgraduate research year for clinical trainees is insufficient to make a statement for or against their efficacy.


Both studies looking at mentoring in terms of academic medicine are limited by a lack of a control group and by having a small number of participants. The authors, in both cases, limited their conclusions to finding an increased level of academic skill post-participation, noting the inherent frailties in self-reported measures. The relative paucity of evidence for isolated mentoring schemes contrasts to that of faculty development schemes, most of which incorporate mentoring, for which the literature is more substantial. 


It would seem that running an undergraduate society, facilitating a summer research project and providing academic focused teacher training are all well received by participants but lack any real evidence of efficacy in encouraging academic careers. The positive correlation between academic careers and obtaining both MDs and PhDs is not surprising and the paper makes no claims or causation. Even if such programmes merely facilitate career progression for those who decide on an academic career early on, this alone is likely to be sufficient justification for their continued existence.


The two papers exploring institutional change acknowledge an oft-neglected possible reason for the reported decline in academic careers. While other industries strive to make work possible and appealing for the entire workforce, medicine, and in particular academic medicine, seems to have fallen behind in implementing policies that recognise the increasing importance workers place on work-life balance. The papers provide evidence that an institutional approach can help with retention perhaps by addressing work-life imbalance. 


Looking at the results as a whole it seems that interventions aimed at faculty are more effective than interventions targeted at those in post graduate training, which in turn are more effective than interventions targeted at undergraduates. It may be more accurate to say that there is more evidence for effectiveness for interventions targeting more senior staff. Another way of thinking about it could be proximity to academia; the closer someone is to an academic career the more they can be influenced by interventions aiming to encourage such a career. 


This review reveals a limited amount of evidence as to what works in encouraging academic careers. The five domains highlighted herein offer areas for further exploration and an evidence base on which to build. It is likely that many interventions are being run at institutions internationally but that these have not been reported in the literature. It is vital that these interventions are analysed in a scholarly fashion and made available to inform new and developing programmes. 


One factor that is alluded to, but not discussed in any depth, in the papers found in this review is the impact of role modelling. The literature around medical career decision making highlights role modelling as a key feature (Passi et al. 2013) and despite its notable absence in the identified literature, this could be considered in future endeavours to encourage academic careers.

This systematic review has identified five types of intervention aimed at encouraging careers in academic medicine. Of these, formalised postgraduate training programmes have the most evidence both in terms of quality and quantity. These programmes often combine academic skills, leadership and mentoring. They have been evaluated by pre- and post- self-assessment of skills and confidence, academic output and via an economic evaluation. 


The other four domains: postgraduate funding, undergraduate interventions, mentoring and institutional change have less convincing evidence but nothing to suggest that they should not be considered in programmes going forward. Career choice is a complex longitudinal process and it would seem likely that a combination of interventions aimed at increasing awareness, removing barriers and creating opportunities for academic practice will be more successful than a single discrete programme. 


Limitations


The key limitation of this review is that a single author performed the search and extraction. The detailed reporting of methodology and use of recognisable tools helps to negate some of the possible bias. It is possible that relevant articles were not identified during the search. By using English language search terms we effectively excluded reports in other languages. The methodology also excluded rigorous qualitative studies, which may provide valuable insights into perceptions of academic careers. 


Practice Points


· Funding research careers encourages research careers


· Retaining staff can be cheaper than recruiting


· Combining mentoring, funding and training probably works


· Undergraduate interventions are little studied
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Illustrations and Tables


Table 1. Inclusion and exclusion criteria

		Inclusion criteria

		Exclusion criteria



		Undergraduate medical students or postgraduate medical professions / graduates

		Other health professional groups or mixed groups of professionals



		Intervention specifically targeted at encouraging a career in academic medicine

		Papers reporting on issues relating to academic careers without interventions, such as a survey of current opinion or an editorial



		Studies including either a before and after design or a comparison group. 

		Studies reporting only a single measure of learner or participant satisfaction. 



		Focus on medical academic careers, defined in the broadest terms as combining clinical work with scholarly work such as teaching or research

		Focus on clinical career routes or other health profession routes


Focus on gender or ethnic specific issues of career development without considering academic careers specifically



		Outcomes on any level of Kirkpatrick’s hierarchy

		No outcomes measured



		Any published peer reviewed papers

		None peer reviewed papers and conference proceedings







Figure 1. Kirkpatrick’s hierarchy as applied to reviewed articles.




Figure 2. Tool used to grade strength of results of articles reviewed.




Figure 3. Flow diagram demonstrating the search and paper selection on the NHS Evidence platform. 
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Kirkpatrick hierarchy





Level 1 Participation - covers learners’ views on the learning experience, its organisation, presentation, content, teaching methods, and aspects of the instructional organisation, materials, quality of instruction


Level 2a Modification of attitudes/perceptions - outcomes here relate to changes in the reciprocal attitudes or perceptions between participant groups toward intervention/simulation


Level 2b Modification of knowledge/skills - for knowledge, this relates to the acquisition of concepts, procedures and principles; for skills this relates to the acquisition of thinking/problem-solving, psychomotor and social skills


Level 3 Behavioural change - documents the transfer of learning to the workplace or willingness of learners to apply new knowledge & skills.


Level 4a Change in organisational practice - wider changes in the organisational delivery of care, attributable to an educational program


Level 4b Benefits to patient / clients - any improvement in the health & well being of patients/clients as a direct result of an educational program.





Low	------------------------------------------------------------ ( High


1		2		3		4		5





1 – No clear conclusions can be drawn. Not significant


2 – Results ambiguous, but there appears to be a trend.


3 – Conclusions can probably be based on the results.


4 – Results are clear and very likely to be true.


5 – Results are unequivocal.











