Abstract 
Increasing numbers of doctors in training are taking career breaks, with burnout cited as a potential cause. This study analysed GMC National Training Survey data (Renal medicine) to understand the impacts of changing workforce demographics on trainee outcomes and wellbeing. Increasing proportions of female, BME and international medical graduates are entering the workforce. Specialty exam pass rates have fallen and are lower for BME and international medical graduates in renal medicine. Time to complete Higher Specialty Training has increased for female trainees. Self-reported burnout rates for renal trainees were higher than other medical specialties and highest for male BME trainees. Burnout was only partially mitigated by LTFT working, but had no impact on progression, sick-leave or time out of training. It is important to recognise changes to the workforce and proactively plan to effectively support a more diverse group of trainees, to enable them to succeed and reduce differential attainment.

Keywords:
Medical Education, ethnicity, Training Experience, Physician, Workforce 

	Summary Box
What is known?
The pressures on  modern medical training has led to significant attrition from training programmes for trainees in renal medicine
What is the question? 
To understand the changing demographics of the renal workforce compared to other medical workforce through analysis of GMC National Training Survey data from 2012 to 2019. To gain an understanding of the different rates of burnout between renal trainees and other medical trainees and between trainees of different demographic backgrounds. To assess differences in outcomes of renal trainees at ARCP and in the Speciality Exams based on different demographic factors.
What was found?
We found increasing proportions of female, BME and international medical graduates are entering the renal trainee workforce. Self-reported burnout rates for renal trainees were higher than other medical specialties and highest for male BME trainees. Renal trainees from BME backgrounds and international medical graduates are less likely to pass the specialty exam at the first attempt and more likely to have an unsatisfactory ARCP outcome.
What is the implication for practice now?
Recognising and understanding the changes to the trainee workforce allows proactive planning to effectively support a more diverse group of trainees and reduce differential attainment.



Introduction
The UK medical workforce is under pressure. As demand for healthcare services increases these pressures are amplified and without increased medical workforce recruitment, pressure will mount. Increasing numbers of doctors in training are taking career breaks and the 2019 General Medical Council (GMC) state of medical education and practice report showed burnout remains a problem for UK medical trainees (1). The report highlighted that the UK is increasingly reliant on recruitment of international medical graduates (IMGs) to maintain trainee workforce, but subsequent attrition of these doctors is substantial (1).
Studies show that IMGs and UK graduates from black and minority ethnic (BME) backgrounds are more likely to have difficulty forming supportive relationships with trainers and senior clinicians, are less likely to have peer support networks and are more likely to suffer the ill-effects of burnout, than white UK medical graduates (2). This is likely to compound issues related to trainee well-being and retention. The importance of supporting trainee well-being has been written about widely (3,4) and a variety of individual and systems level solutions have been trialled with variable successes. Less than full-time training (LTFT) has been advocated as a way of ensuring trainees are able to strike a better work-life balance, but whilst two thirds of UK medical trainees would consider working LTFT, only around 15% currently do (5). Moreover, the influence of LTFT on mitigating trainee burnout is not known, and neither is the impact on the well-being of trainees who continue to work full-time.
There have been significant challenges in recruitment to higher specialty training (HST) in several medical specialties over the last decade. Recruitment to renal training reflects many of these challenges, with a reduction in the absolute number of training posts and lower competition ratios for HST over the last 10 years. Renal doctors are responsible for the coordination and delivery of care to patients with kidney diseases, with many contributing to general internal medicine rotas, but despite increasing demand there is a global shortage of specialists in renal medicine (6,7). The UK has one of the lowest numbers of renal specialists per million population (8), compared to similar, publicly-funded healthcare systems and consequently many renal centres have already developed extensive, multi-professional teams with extended roles to mitigate medical recruitment challenges. The causes for recruitment challenges to HST in renal medicine have been attributed to the intensity of the workload (9), fewer options for private-practice work, work-life balance (6) and high levels of burnout (10). As such renal trainees serve as a representative medical speciality to explore the impact of changing workforce demographics and working patterns on trainee outcomes and satisfaction.
In this study we performed an in-depth analysis of GMC National Training Survey (NTS) data over 7-years using renal medicine as a representative medical speciality to gain a granular understanding of the impacts of changing workforce demographic factors (including gender, ethnicity and country of primary medical qualification (PMQ)) on trainee outcomes and wellbeing.  


Methods
We analysed data from the annual GMC-NTS from 2012 to 2019. The NTS monitors the quality of postgraduate medical education and training in the UK and is circulated to over 45,000 doctors in training and 40,000 trainers across the four UK nations. The response rate is usually above 90% for trainees and 40% for trainers. GMC-NTS data were collected prospectively and analysed anonymously. We analysed data extracted from the survey each year for doctors in HST in the 30 medical specialties and 3 sub-specialties (11,12). Data were extracted regarding gender, ethnicity, country of PMQ, working pattern (LTFT or full time) and self-reported burnout.
Changes in trainee characteristics recruited to ST3 and working practices from 2012 to 2019
[bookmark: _Hlk51591096]Ethnicity, country of PMQ and gender were compared for all trainees who completed the GMC-NTS between 2012 and 2019 and compared to the demographics of other medical specialities.
Outcomes for trainees in renal medicine
Annual review of competence progression (ARCP) outcomes (favourable and unfavourable outcomes) and specialty exam (SCE) pass rates (first attempt) were compared for renal trainees and trainees in other medical specialties between 2017 and 2019.  Outcomes in the SCE and at ARCP for renal trainees were reviewed based on gender, ethnicity and country of PMQ.
Rates of burnout amongst renal trainees 
Burnout was measured using the seven work-related questions from the Copenhagen Burnout Inventory (13). Questions were scored as a scale from 0-100. Respondents' mean reported scores across all seven questions were categorised into one of three levels of burnout risk - low, moderate or high. Rates of burnout amongst renal trainees were compared to rates of burnout for trainees in other medical specialties. Differences in severity of burnout for trainees were explored based on gender, ethnicity and country of PMQ.
Statistical testing
Statistical analysis was undertaken using SPSS-27 software (Statistical Package for the Social Sciences, Chicago, IL, USA). Parametric data are expressed as mean±standard deviation. Non-parametric data are expressed as median (interquartile range). Nominal/categorical (i.e. male/female, pass/fail, satisfactory/unsatisfactory, BME/White, UK PMQ/IMG) data are expressed as ‘count’ (%) and Chi-square tests were used to establish statistical differences between groups. p<0.05 was considered statistically significant. The reported findings include the Pearson Chi-Square value and Asymptotic Significance (2-sided). 


Results
The GMC trainee survey included data from 11,886 participants between 2012 and 2019 (renal medicine trainees n=627, trainees in all other medical specialties n=11,259). Table 1 shows the number and demographic characteristics of respondents to the surveys for each year between 2012 and 2019. 
Changes in renal trainee characteristics and working patterns from 2012 to 2019
Figure 1 shows the demographics of the renal trainees entering HST (ST3) from 2012-2019. The proportion of females entering HST and the proportion of trainees from BME backgrounds and those with a non-UK PMQ has increased. There has been an increase in the number of female doctors on the Specialist Register for renal medicine between 2014 and 2019, (1 in 3 on the specialist register in 2019 compared to 1 in 4 in 2014) (supplemental figure S1), with an increase in the age of doctors completing HST between 2014 and 2019. Median age for females and males joining the specialist register in 2014 were 37.2 (10.3yrs) and 36.6 (11.8yrs) vs 38.2 (11.3yrs) and 37 (10.5yrs) for trainees joining the specialist register in 2019. This is despite no increase in the age at which these doctors gained their PMQ.
Outcomes for renal trainees 
SCEs
Between 2017 and 2019 renal trainees (n=161) had the lowest success rate at their SCE at the first attempt compared to trainees from other medical specialties (table 2). For renal trainees, there were no differences between SCE pass rates between males (n=83) and females (n=78) (81.9% vs 79.5%, χ2 (1, N=161)=0.154, p>0.5). White doctors (n=80) were more likely to pass the exam first time than BME doctors (n=76) (88.8% vs 75.0%, χ2 (1, N=156)=5.003, p<0.01), as were doctors with a UK PMQ (n=124) vs IMG doctors (n=37) (86.3% vs 62.2%, χ2 (1, N=161)=10.671, p<0.001). There was no statistically significant difference in pass rate between white doctors (90.8%) than BME doctors with a UK PMQ (85.1%).
ARCPs
Between 2017 and 2019 renal trainees (n=941) outcomes at ARCP were comparable to other medical specialties (table 3). Male renal trainees (n=344) were more likely to have an unsatisfactory ARCP outcome than female trainees (n=379) (4.4% vs 0.8%, χ2(1, 723)=9.46, p<0.01). BME renal trainees (n=399) were significantly more likely to receive an unsatisfactory outcome at ARCP than white trainees (n=502) (5.3% vs 2.4%, χ2(1, 901)=5.199, p<0.05). There was no difference between ARCP outcomes for BME (n=234) or white (n=460) renal trainees whose PMQ was in the UK (2.4% vs 3.0%, χ2(1, 207)=1.86, p>0.10) or BME (n=165) or white (n=42) IMG trainees (8.5% vs 2.4%, χ2(1, 694)=0.22, p>0.50).
Completion of training
Time taken from PMQ to completion of HST increased for female renal trainees between 2014 and 2019, but not males (table 4). The comparative outcomes for renal and other medical trainees are shown in figure 2. One third of renal trainees who started HST in 2012 were still in renal training in 2019 –higher than in other medical specialties. For renal trainees who had left training, the majority had left UK practice and had no designated body information. 30% remained in UK medical practice but not in training, and 10% had re-entered a different UK training programme. Attrition from renal training was higher than in other medical specialties.

Self-reported rates of burnout amongst renal trainees 
In the 2019 GMC trainee survey, self-reported rates of burnout were higher amongst renal trainees compared to trainees in other medical specialties (Figure 4) and higher than most other medical specialties (supplemental figure S2). Differences were particularly pronounced amongst male renal trainees who reported higher levels of burnout than female colleagues and male colleagues in other medical specialties. Amongst renal trainees, rates of burnout were higher for BME trainees compared to white trainees, and this pattern was more pronounced than for other medical specialties. There were higher rates of burnout reported amongst IMG renal trainees, the opposite to other medical specialties. Overall self-reported rates of burnout between full-time and LTFT renal trainees were similar, although full-time trainees reported increased ‘high’ levels of burnout. For other medical specialties, LTFT trainees consistently reported lower rates of burnout compared to full-time colleagues. 
Burnout did not seem to influence the likelihood of trainees progressing in training or need for sick leave or time out of training in the subsequent year.


Discussion
This analysis demonstrates important changes in the demographics of renal trainees over the last 7 years. There are increasing proportions of female trainees, trainees from BME backgrounds and IMGs. Burnout is higher for renal trainees than for other medical specialties, highest for male BME trainees and not mitigated by LTFT training as in other medical specialties.
Implications of changing workforce demographics
These changes in workforce demographics have implications for workforce planning. The proportion of female renal trainees has increased from 37% in 2012 to 51% in 2019. Female renal trainees are also taking longer to complete training compared to 5 years ago, with a median increase in training time of 1 year between 2014 and 2019. It is not clear why this increased time in training has occurred, but may be related to an increase in career breaks, perhaps as parental leave, increased time out of program or because of an increase in LTFT working. Whatever the reason, renal workforce planning must take account of these changes as female renal Specialists now are older than 5 years ago and may have chosen a different working pattern to the conventional full-time contract. These changes have implications for service delivery at Consultant level, especially considering the relative under-representation of specialist renal doctors in the UK medical workforce compared to international numbers (8).
[bookmark: _Hlk55890622]The increased proportion of renal trainees from BME backgrounds and IMG trainees has implications for trainers, training programs and workforce planning. It has been shown that BME and IMG doctors have more difficulty forming supportive relationships with supervisors and senior clinicians than white UK graduates (2). In addition, the GMC ‘Fair to Refer’ report highlighted that BME and IMG doctors are more likely to be referred to their regulator than white doctors. The authors identified that a lack of supportive induction and constructive feedback adversely impacted some doctors’ ability to learn from their mistakes and improve their performance (13). The report highlights the importance of appropriate induction and building time for BME and IMG trainees to form supportive relationships with supervisors and trainers. Our analysis identified a discrepancy in pass rates in the SCE for renal trainees from a BME background and IMGs compared to white UK-trained trainees, with country of PMQ having the greatest influence on SCE success rate. These data largely mirrored the ARCP outcomes for renal trainees, although additionally male renal trainees were more likely to have an unsatisfactory ARCP outcome than females. Differential attainment in postgraduate examinations has been identified by the GMC and others as an important issue which must be understood and addressed (14). These issues may also create a more stressful working environment and contribute to the higher levels of burnout reported by these groups. Tailored induction and support programmes for IMG doctors may be a way of mitigating these differences in attainment, but will require sound methodological design and evaluation.
Burnout in renal medicine trainees
Renal trainees consistently reported higher levels of burnout than trainees in other medical specialties. The reasons for these differences are not clear from this analysis. Reports have identified that working in pressurised healthcare environments impacts doctor wellbeing and retention within the NHS (15,16). Junior Doctors in the UK view renal medicine as complex, with a heavy workload which can adversely impact work-life balance (9). Similarly, in the United States, emotional exhaustion and feelings of depersonalisation were highly prevalent in renal trainees, particularly amongst females (17). High-levels of burnout amongst renal trainees are, therefore, unsurprising. More flexible working patterns have been suggested as a way of improving trainee wellbeing (4,18). Increasing numbers of trainees are taking breaks in training, and a lack of flexibility in training programmes is consistently cited as a reason for this (18). Whilst improving flexibility in training helps reduce work pressure and burnout it is unlikely to be effective as an isolated solution. Indeed, a randomised trial in the US assessed the impact of flexible training schedules on the satisfaction of internal medicine trainees. Whilst programme directors were happy with the trialled programme, interns were less happy and rates of burnout were unchanged (19). A more comprehensive review of working patterns, environments, training and trainee support is needed to have a meaningful impact on trainee wellbeing and reduce attrition from training (20).
For trainees in renal medicine, burnout appears to disproportionately affect males from a BME background. This group make up an increasing proportion of the trainee workforce and these findings should be a particular concern for trainers and training programme directors. The data show that attrition from renal training programmes is already higher than other medical specialties and renal trainees spend a longer time completing training than colleagues in other medical specialties. The high levels of burnout reported by BME and IMG trainees in renal medicine could further increase attrition from training programmes. These doctors must receive appropriate support from clinical leaders, mentors and sponsors, who in turn must be representative of a diverse range of backgrounds.
Whilst levels of burnout were lower amongst LTFT trainees in this analysis, it is unknown whether increases to the proportions of trainees in LTFT training would improve trainee burnout. It will be important to understand the implications of LTFT training on the clinical workloads and service commitments of trainees who work full-time. The consequence of an increase in the proportion of LTFT trainees in the workforce should be carefully considered in the design of rotas and training programme placements to ensure that satisfaction and training quality does not adversely affect trainees who work full-time.
Possible solutions
Managing workload and increasing trainee autonomy may improve trainee wellbeing immediately (4). A revision of the ways in which rotas are staffed is essential, in addition to facilitating attendance at high-value training activities as well as delivering clinical service provision. The speciality specific, operationalisation of such rotas with a ‘self-service’ element would give trainees more control over daily working activities and allow them to plan and prepare for periods of high-volume clinical service work with the knowledge that a less intense period of high-value training would follow. The RCP Chief Registrars have been instrumental in leading changes to improve junior and middle-grade rotas and could play a key role in developing and testing the impact of self-service training rotas on wellbeing and burnout (21). 
Longer-term solutions that support the medical workforce to deliver high-quality patient care is key to sustaining recruitment and retention. Ensuring opportunities are equitable for all members of the workforce is a priority and gender, race or other demographic discriminator must not adversely affect career opportunities or development  (22,23). The recent ‘NHS People Plan’ highlights the need to act to improve staff wellbeing, encourage flexible working and create an inclusive culture (24). This recognises the importance of investment in the development and regulation of new healthcare roles to support multi-professional teams to deliver patient care. Physician Associates, Advanced Clinical Practitioners and Assistant Practitioners have demonstrated their ability to support delivery of safe, high-quality patient-care and by doing so trainees have more time to undertake training-related activities. Within renal medicine (and other specialities), a potential sustainable solution to support workforce challenges might include more defined roles and responsibilities for medically associated professionals (MAPs) with extended healthcare roles embedded within clinical service models to support patient care flows and the workload of trainees. Renal services have embraced new ways of working in some areas, but these initiatives are by no means ubiquitous or sustainable. For example, delivery of many aspects of maintenance haemodialysis programmes can be safely managed by experienced allied health professionals in extended roles, but units where services are organised in this way are the exception not the rule. Future regulation of MAPs will enable them to work to their potential and contribute to the development of a safe and flexible multi-professional workforce which provides high-quality care to patients and supports a work environment that delivers high-quality training for all.
Continuing to attract trainees to renal medicine must be a priority for the specialty. Early exposure to specialty, the flexibility to develop portfolio careers alongside education, management and academia are certainly an imperative  (25), but equally addressing concerns about future financial remuneration also seem important for many  (26,27). Combining elements from all these solutions are most likely to have an impact on improving training.
Conclusions
This study describes significant demographic changes in the renal trainee workforce over a 7-year period. The increasing numbers of female trainees, BME doctors and IMGs has implications for workforce planning. Trainees are taking longer to train, there is increased attrition from programmes and high rates of burnout for renal trainees compared to other medical specialties which disproportionately affects BME and IMG trainees. It is important to recognise the changes in the trainee workforce and proactively plan to effectively support a more diverse group of trainees with high quality induction and supervision to enable them to succeed and reduce differential attainment. Continuing to transform training to support trainee retention and to develop and embed a multi-professional healthcare workforce that delivers high-quality patient care and to support doctors in training is a priority.
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Figures

Figure 1: Changes in the renal trainee entering renal training at ST3 between 2012 and 2019 split by A: gender, B: proportions of black and minority ethnic groups and white trainees and C: proportions of International medical graduates and UK graduates 
ST3; Specialty Trainee year 3; BME, Black and Minority Ethnic Groups; PMQ, Primary Medical Qualification; UK, United Kingdom


Figure 2: A: Outcomes for renal trainees who commenced training in 2012. B: Outcomes for medical trainees who commenced training in 2012 (renal trainees excluded).


Figure 3: Comparative rates of burnout for renal trainees for A: renal trainees compared to trainees in other medical specialties, B: renal trainees split by gender, ethnicity and UK vs non-UK primary medical qualification, C: renal trainees compared to trainees in other medical specialties based on full-time vs less than full time working pattern.
BME, black and minority ethnic groups; FT, Full Time; LTFT, Less Than Full Time; UK, United Kingdom
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Tables

Table 1: The demographics of trainees in renal medicine compared to other medical specialties who completed the General Medical Council National Training Survey between 2012 and 2019

	
	Renal Medicine
	All medical specialties

	
	Total responders (n)
	Female
(%)
	BME (%)
	White (%)
	IMG (%)
	UK Grad (%)
	Total responders (n)
	Female
(%)
	BME (%)
	White (%)
	IMG (%)
	UK Grad (%)

	2012
	78
	37%
	41%
	59%
	36%
	64%
	1436
	51%
	50%
	50%
	32%
	68%

	2013
	77
	55%
	33%
	67%
	26%
	74%
	1394
	53%
	43%
	57%
	24%
	76%

	2014
	69
	54%
	41%
	59%
	20%
	80%
	1408
	54%
	42%
	58%
	25%
	75%

	2015
	75
	55%
	43%
	57%
	28%
	72%
	1410
	51%
	42%
	58%
	24%
	76%

	2016
	67
	51%
	53%
	47%
	28%
	72%
	1399
	53%
	41%
	59%
	23%
	77%

	2017
	94
	46%
	45%
	55%
	21%
	79%
	1391
	52%
	43%
	57%
	25%
	75%

	2018
	76
	59%
	63%
	38%
	29%
	71%
	1330
	52%
	45%
	55%
	25%
	75%

	2019
	91
	51%
	53%
	47%
	37%
	63%
	1491
	52%
	47%
	53%
	28%
	72%


n, number; BME, black and minority ethnic groups; IMG, International Medical Graduate; UK, United Kingdom


Table 2: Success rates for candidates siting speciality exams by medical specialty between 2017 and 2019 
	RCP Specialty exam pass rates (2017-2019)

	EXAM NAME
	Number of candidates
	Number of attempts
	Number of successful attempts
	Pass rate for all attempts

	SCE Medical Oncology
	 111 
	 111 
	 105 
	94.6%

	SCE Geriatric Medicine
	 412 
	 412 
	 388 
	94.2%

	SCE Dermatology
	 157 
	 157 
	 144 
	91.7%

	SCE Infectious Diseases
	 75 
	 75 
	 67 
	89.3%

	SCE Neurology
	 174 
	 174 
	 151 
	86.8%

	SCE Acute Medicine
	 187 
	 187 
	 162 
	86.6%

	SCE Pan European Gastro (ESEGH)
	 246 
	 246 
	 213 
	86.6%

	SCE Endocrinology and Diabetes
	 229 
	 229 
	 197 
	86.0%

	SCE Palliative Medicine
	 123 
	 123 
	 105 
	85.4%

	SCE Gastroenterology
	 113 
	 113 
	 96 
	85.0%

	SCE Rheumatology
	 145 
	 145 
	 122 
	84.1%

	SCE Respiratory Medicine
	 310 
	 310 
	 253 
	81.6%

	SCE Nephrology
	 161 
	 161 
	 130 
	80.7%

	All SCE Exams
	2,443
	2,443
	2,133
	87.3%










Table 3: Success rates at ARCP siting by medical specialty between 2017 and 2019
	RCP ARCP unsatisfactory outcome rates (2017-2019)

	Specialty
	Number of outcomes (excluding exam failure only)
	Number of unsatisfactory outcomes (excluding exam failure only)
	Unsatisfactory outcome rate (excl for exam failure only)

	Aviation and space medicine
	 5 
	 1 
	20.0%

	Medical ophthalmology
	 26 
	 4 
	15.4%

	Metabolic medicine
	 37 
	 5 
	13.5%

	Pharmaceutical medicine
	 341 
	 42 
	12.3%

	Audio vestibular medicine
	 42 
	 4 
	9.5%

	Clinical neurophysiology
	 90 
	 8 
	8.9%

	Acute internal medicine
	 910 
	 79 
	8.7%

	Immunology
	 96 
	 8 
	8.3%

	Cardiology
	 2,263 
	 176 
	7.8%

	Nuclear medicine
	 30 
	 2 
	6.7%

	Sport and exercise medicine
	 115 
	 7 
	6.1%

	General (internal) medicine
	 6,474 
	 379 
	5.9%

	Rehabilitation medicine
	 160 
	 9 
	5.6%

	Respiratory medicine
	 1,622 
	 87 
	5.4%

	Endocrinology and diabetes mellitus
	 1,080 
	 53 
	4.9%

	Geriatric medicine
	 1,691 
	 82 
	4.8%

	Gastroenterology
	 1,592 
	 67 
	4.2%

	Palliative medicine
	 585 
	 23 
	3.9%

	Haematology
	 1,454 
	 57 
	3.9%

	Genito-urinary medicine
	 313 
	 12 
	3.8%

	Infectious diseases
	 620 
	 23 
	3.7%

	Renal medicine
	 941 
	 33 
	3.5%

	Allergy
	 30 
	 1 
	3.3%

	Rheumatology
	 752 
	 24 
	3.2%

	Neurology
	 985 
	 29 
	2.9%

	Paediatric cardiology
	 120 
	 3 
	2.5%

	Medical oncology
	 723 
	 17 
	2.4%

	Clinical genetics
	 175 
	 4 
	2.3%

	Clinical pharmacology and therapeutics
	 99 
	 2 
	2.0%

	Dermatology
	 690 
	 9 
	1.3%

	Stroke medicine
	 15 
	 -   
	0.0%

	Hepatology
	 4 
	 -   
	0.0%

	Tropical medicine
	 4 
	 -   
	0.0%

	All ARCPs
	 24,084 
	 1,250 
	5.2%



Table 4: Time taken from primary medical qualification to successful completion of renal training program for females and males between 2014 and 2019.
	GENDER
	Specialty entry year
	Median time since PMQ (years)
	Range (years)

	Female
	2014
	13.10 
	8.79 

	Female
	2019
	14.00 
	10.15 

	Male
	2014
	12.50 
	11.04 

	Male
	2019
	12.30 
	11.77 


PMQ, Primary Medical Qualification

