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ABSTRACT
Objective To quantify general practitioners’ (GPs’) 
turnover in England between 2007 and 2019, describe 
trends over time, regional differences and associations 
with social deprivation or other practice characteristics.
Design A retrospective study of annual cross- sectional 
data.
Setting All general practices in England (8085 in 2007, 
6598 in 2019).
Methods We calculated turnover rates, defined as the 
proportion of GPs leaving a practice. Rates and their 
median, 25th and 75th percentiles were calculated by year 
and region. The proportion of practices with persistent 
high turnover (>10%) over consecutive years were also 
calculated. A negative binomial regression model assessed 
the association between turnover and social deprivation or 
other practice characteristics.
Results Turnover rates increased over time. The 75th 
percentile in 2009 was 11%, but increased to 14% in 
2019. The highest turnover rate was observed in 2013–
2014, corresponding to the 75th percentile of 18.2%. Over 
time, regions experienced increases in turnover rates, 
although it varied across English regions. The proportion 
of practices with high (10% to 40%) turnover within a 
year almost doubled from 14% in 2009 to 27% in 2019. 
A rise in the number of practices with persistent high 
turnover (>10%) for at least three consecutive years was 
also observed, from 2.7% (2.3%–3.1%) in 2007 to 6.3% 
(5.7%–6.9%) in 2017. The statistical analyses revealed 
that practice- area deprivation was moderately associated 
with turnover rate, with practices in the most deprived 
area having higher turnover rates compared with practices 
in the least deprived areas (incidence rate ratios 1.09; 
95% CI 1.06 to 1.13).
Conclusions GP turnover has increased in the last decade 
nationally, with regional variability. Greater attention 
to GP turnover is needed, in the most deprived areas 
in particular, where GPs often need to deal with more 
complex health needs. There is a large cost associated 
with GP turnover and practices with very high persistent 
turnover need to be further researched, and the causes 
behind this identified, to allow support strategies and 
policies to be developed.

INTRODUCTION
Primary care has a key role in the UK health-
care system, with general practitioners (GPs, 
family physicians in the USA) the first point of 
contact for patient care. However, recent data 
have shown that the GP workforce in England 
is going through a major crisis,1 reflected in 
increasing rates of early retirement and inten-
tions to reduce hours of working or leave 
their practice in the near future.2 Despite this 
being a common problem for other Euro-
pean countries3 and globally,4 it seems to be 
particularly serious for the UK.3 5 According 
to an international survey of GPs from 2015, 
approximately 30% of GPs want to leave their 
profession within 5 years.3

A 2019 report conducted by the Health 
Foundation highlighted that while there has 
been an increase in the number of hospital- 
based doctors, the number of GPs has 
reduced6; National Health Service (NHS) 

Strengths and limitations of this study

 ► This study goes a step further than previous re-
search, in quantifying and describing general practi-
tioners’ (GPs’) actual turnover over a 12- year period, 
rather than ‘intention to leave’.

 ► It used two national administrative datasets, reg-
ularly updated and monitored, which have the 
advantage of including everyone rather than only 
respondents to a survey.

 ► It also presented methodological advances in com-
bining multiple data sources containing information 
about the primary care workforce and historical data 
of individual GPs’ characteristics.

 ► However, only a limited set of covariates was avail-
able in the national administrative datasets, when 
many more are relevant to turnover.

 ► Finally, it was not possible to distinguish between 
those GPs who moved to a different practice, retired 
or left primary care completely.
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staff retention has worsened since 2011/2012 and, despite 
this being a UK government priority, there has been no 
improvement in retention in recent years.6 Prior to the 
2015 elections, the UK government promised 5000 more 
doctors in primary care by 2020.7 However, recent data 
from regional and national surveys indicate the number 
of full- time equivalent GPs per 1000 patients continues 
to decline. Regionally, GP surveys from West Midlands8 
and South West England9 found that 41.9% and 70% of 
participants intended to leave the practice or were likely 
or very likely to pursue a career choice that would nega-
tively impact the GP workforce within the next 5 years, 
respectively. Likewise, the most recent national survey of 
2195 GPs in England conducted in 2017 reported that 
39% intended to leave ‘direct patient care’ within 5 years, 
compared with 19.4% in 2005.2

GP retention measures the percentage of staff staying 
in a practice for a defined period of time. GP turnover 
measures the proportion of staff who leave. Both are 
important indicators of the behaviour of doctors in the 
primary care workforce.6 While retention is an indicator 
of the stability of a practice workforce, GP turnover is 
highly correlated with the desire to quit the profession, 
although this may in part be due to GPs retiring or simply 
moving practice.

Low retention or decreasing retention levels over 
time and high turnover rates are major issues for NHS 
primary care. High GP turnover is a concern for several 
reasons: it may be associated with practices experiencing 
recurring problems with recruitment and retention10; 
it may affect the ability to deliver primary care services4 
and undermine continuity of care which in turn may 
affect the quality of patient care. For instance, healthcare 
received from multiple GPs can lead to conflicting ther-
apeutic treatments and fragmented care.11 Conversely, 
the benefits of continuity of care have been documented 
in studies which linked greater continuity of care with 
higher patient satisfaction,12 reduction in costs of care,13 
reduced risk of hospitalisation and lower mortality.14 
Differential turnover across practices and regions could 
also lead to a maldistribution of GPs, exacerbating 
retention problems10 and health inequalities. It is also 
important to highlight that there is a large cost associated 
with GP turnover,15 estimated to be two to three times the 
doctor’s annual salary.16 These costs include direct costs 
(separation costs, recruitment, induction and temporary 
replacement costs),17 but also indirect or long- term costs 
such as overwork by other staff plus the ‘costs’ in terms 
of quality of care. For instance, lower quality of care may 
lead to fewer patients seeking early diagnosis/treatments 
with long- term costs for the NHS as a whole. Finally, GP 
turnover costs are likely to increase in the future due to 
the GP shortages which are linked but not necessarily are 
a consequence of turnover.

Despite existing concerns about retention and turnover 
levels in England, studies quantifying movements of the 
GP workforce are scarce with the most recent reporting 
data from the early 90s.10 Recently, Buchan et al in their 

report conclude that further research is required partic-
ularly to investigate actual turnover as opposed to inten-
tions to leave.6 18

In England, detailed administrative data about the 
primary care workforce are collected and include practice- 
related characteristics as well as historical data on when a 
GP joins and leaves a practice. Compared with surveys, 
administrative data have the advantage that everyone is 
included rather than only the respondents and it is based 
on actual behaviour rather than intentions. However, 
these data have rarely been used to quantify actual GP 
turnover rates.

In this study, we used national data from NHS Digital, 
NHS Prescribing and the NHS Organisation Data Service 
(ODS) to explore GP turnover rates over time and region-
ally, as well as to identify practice- level factors associated 
with them.

METHODS
The overall aim of the study was to explore turnover rates 
of GPs and look at trends in turnover in different regions 
over time in England between 2007 and 2019. In partic-
ular, the study aimed to: quantify rates of GP turnover in 
England, their trends over time, their differences across 
regions and the predictors of GP turnover.

Definition of GP turnover rates
With the aim of quantifying trends of GPs leaving general 
practices, turnover was defined as the number of GPs who 
leave a practice divided by the average of the number of 
GPs at the start and the number of GPs at the end of the 
year. This rate definition is similar to that used in previous 
studies on GPs turnover10 17 and the current definition 
used by the NHS.19

 

 Turnover rate = N GPs leaving a practice in a year
Average number of GPs in a year × 100  

Where
Average number of GPs in a year=(GPs in a practice at 

the start of the year +GPs in a practice at the end of the 
year)/2;

GPs in a practice at the end of the year=Number of 
GPs at start of the year +Number of joiners–Number of 
leavers.

Furthermore, with the aim of having a comprehen-
sive picture on the movement of GPs, two additional 
measures were calculated: joiners’ and retention rates, 
which describe (i) the proportion of GPs who join 
a practice during the year and (ii) the proportion of 
GPs who stay in a practice for the entire year, respec-
tively. Therefore, while retention indicates the ability 
of a practice to retain its staff, a high rate of joiners 
is likely to generate a high rate of turnover due to the 
association of low tenure with likelihood to quit. Rates 
and statistical analyses of turnover are presented in the 
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main paper, whereas retention and joiners’ rates are 
described and reported in online supplemental tables 
1 and 2.

Data sources
GP workforce dataset
General practices are required to provide data about staff 
working at NHS practices or other primary care organ-
isations in England. NHS Digital, previously the Health 
and Social Care Information Centre, regularly publishes 
workforce datasets which include information on indi-
vidual GPs and practice- level characteristics since 1995. 
These datasets are publicly available on the NHS Digital 
website.20 This study used the annual datasets (September 
releases) between 2007 and 2020 and the files containing 
practice- level data containing all the information relative 
to a practice.

Membership of practices
GPs in England are issued a code when they start 
prescribing, the GPs Primary General National Code 
(GNC), which is associated with their main prescribing 
cost centre and is issued by the NHS Prescription Services 
(NHS RxS). These codes are published by the NHS ODS 
on behalf of the NHS RxS. In particular, information 
about individual prescribing code of GPs (GNC) and the 
date a GP has joined and left a practice, are included in 
the General Medical Practitioners data and the General 
Medical Practices, GPs- by- general practice data (GP 
membership- epracmem), respectively. In these data, each 
GP has an entry for every main prescribing cost centre 
(GP practice) where they have worked. Dates of when a 
GP joins and leaves a GP practice enables the calculation 
of GP turnover across a specified time window. These 
datasets include information only on those GPs who can 
prescribe, that is, GP partners and salaried GPs. These 
data are published free of charge and capture infor-
mation on GP membership to each practice from 1974 
and are updated weekly on the NHS Technology Refer-
ence data Update Distribution21 website. Data on GP 
membership of practices were extracted on the second 
week of November 2020. Online supplemental figure 1 
summarises the data process.

Study design and study population
Practice- level GP workforce data were linked to the GPs- 
by- GPs practice data (GP membership- epracmem) using 
the practice code and each year included practices that 
were common in both data sources. The practice- level GP 
workforce files were used to identify practice characteris-
tics and the GPs- by- GPs practice data (GP membership- 
epracmem) to calculate turnover rates combined for GP 
partners and salaried GPs given that these are the only 
GPs able to prescribe and whose information is included 
in the datasets. Joiners’ and retention rates are described 
and reported in online supplemental tables 1 and 2, 
respectively.

Statistical analyses
Only practices with at least 750 registered patients were 
included in the analyses. Smaller practices were omitted 
(714, 8.1%, practices during the entire study window) as 
they could have been reducing patient numbers in prepa-
ration for closure which itself would affect GP turnover; 
or they could be newly formed practices which might 
have exhibited different recruiting behaviours. Finally, 
practices with no GPs left at the end of the year in ques-
tion (because they were closing in the following years) 
were excluded from the analyses (2006, 22.8% practices 
during the entire time window). A table with the distri-
bution of these practices and their turnover rates are 
provided in online supplemental table 3.

GP turnover rate over time and by NHS regions
Using the GPs- by- GPs practice data (GP membership- 
epracmem), turnover rates were calculated for each 
practice and for every year in the study window (2007–
2019). To summarise GP movement, the following 
analyses were performed. First, summary statistics 
including mean (SD), 25th, 50th, 75th percentiles 
were calculated and violin plots produced. Violin 
plots are similar to box plots (including the median 
as a marker and a box indicating the IQR), but 
overlaid with the distribution of the data for better 
visualisation. Second, the proportion of practices 
with low, medium, high and very high turnover rate 
(equal to 0%, between 0% and <10%, between 10% 
and <40% and ≥40%, respectively) were computed for 
every year. Although arbitrary, these thresholds were 
chosen to understand better the extent of turnover 
and whether there was a high proportion of practices 
with extreme values. Third, the proportion of prac-
tices with persistent high turnover (>10%) across 2, 
3, 4 and 5 years window was calculated with the intent 
to explore whether practice turnover might have indi-
cated a temporary situation (2 or 3 years persistent 
high turnover) or a continuing problem (4 or 5 years 
persistent high turnover). Finally, turnover rates were 
produced at regional level using the most recent clas-
sification of NHS region and rates compared between 
2007 and 2019.

Predictors of GP turnover rates
To identify factors influencing turnover, count data 
models were fitted to estimate incidence rate ratios 
(IRR) and 95% CIs of turnover rates. Specifically, a 
negative binomial distribution model was employed, 
this is the most appropriate model in the presence 
of overdispersion of the data. To explore the hypoth-
esis that social deprivation of people living in the 
area where a practice was located is likely to increase 
turnover, the variables included in the primary model 
were average levels of deprivation where the practice 
was located (Index of Multiple Deprivation, IMD, 
2015) categorised in quintiles and year in the study 
window. There was a small proportion of missing data 
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for IMD (0.08%) in the main analysis and type of 
contract (0.30%) in the sensitivity analyses. For these 
variables, an extra category was included to indicate a 
missing value.

Multiple sensitivity analyses were performed to test 
the robustness of the results. (i) Restricting the anal-
ysis to practices active for the entire time- window to 
check whether opening or closing practices affected 
turnover rates. (ii) Excluding from the analysis prac-
tices that had an Alternative Provider Medical Service 
(APMS) contract rather than those having a General 
Medical Service or Personal Medical Service contract. 
This allowed us to explore whether turnover rates 
were affected by the type of contract of a practice. 
(iii) Fitting a random effect model with NHS region 
as random effect to understand whether regional vari-
ability influenced turnover rates. (iv) Restricting the 
analysis to 2015–2019 given that more information was 
available for this time- window and it was possible to 
include additional variables in the model other than 
practice- area social deprivation (IMD 2015) and year. 
These variables were full- time- equivalent (FTE) per 
1000 patients ratio and proportion of salaried GPs in 
the practice, which were included to explore whether 
GPs workload and practice network structure (with 
salaried GPs more likely to leave) were associated with 
levels of turnover.

Patients and public involvement
Patients and public involvement (PPI) members were 
involved in the project. They did not contribute to the 
research question or study design, but provided feed-
back on the study findings. In particular, a forum group 
was organised with five PPI members. They agreed 
that GPs leaving a practice had a negative influence 
on patients’ quality and continuity of care. They high-
lighted the following points regarding the potential 
disruption of their relationship with their GP: lack of 

communication and feeling apprehensive when they 
had to meet a new or different GP. Overall a personal 
relationship with the GP was very important, although 
often practices did not meet patients’ expectations.

RESULTS
GP turnover rates and their trends over time and by NHS 
region
After merging the GP workforce data with the GPs- 
by- GPs practice data (GP membership- epracmem), 
the number of practices included in the analyses 
decreased during the study window, from 8085 prac-
tices in 2007 to 6598 in 2019 (table 1). Online supple-
mental figure 1 summarises the data process.

Overall, half of the practices had zero turnover rate 
within each year of analysis. Over time, turnover rates 
increased during the study window; in particular, in 
2009, the 75th percentile corresponded to an 11% 
rate and this had increased to 14% in 2019. However, 
the increase was not linear as the peak occurred in 
2013–2014 when the 75th percentile of turnover 
corresponded to 18%. Summary statistics for turnover 
rates over time are reported in table 1 and by violin 
plots in online supplemental figure 2.

Between 2007 and 2019 the proportion of practices 
with low turnover (equal to 0%, meaning that no GP 
left the practice that year) decreased from 79% (in 
2007) to 61% (in 2019), whereas the proportion of 
practices with medium turnover rates (below 10%) 
slightly increased from 1% in 2007 to 5% in 2009. 
Overall, 14% of the practices had high turnover 
(corresponding to 10%–40%) in 2007 a share that 
increased to 27% in 2019. Approximately 8% of the 
practices showed very high turnover (above 40%) 
during the entire time window (figure 1, table 2).

Table 1 General practitioner turnover rates between 2007 and 2019

Year N practices Mean SD Median IQR 25th percentile 75th percentile

2007 8085 6.9 18.0 0.0 0.0 0.0 0.0

2008 8053 7.5 18.2 0.0 0.0 0.0 0.0

2009 8077 9.2 20.3 0.0 11.1 0.0 11.1

2010 8058 9.4 20.0 0.0 11.8 0.0 11.8

2011 8009 10.5 20.8 0.0 15.4 0.0 15.4

2012 7924 10.8 20.2 0.0 16.7 0.0 16.7

2013 7809 11.6 19.3 0.0 18.2 0.0 18.2

2014 7629 12.0 19.9 0.0 18.2 0.0 18.2

2015 7404 9.4 17.4 0.0 14.5 0.0 14.5

2016 7211 9.4 18.0 0.0 14.3 0.0 14.3

2017 6963 9.6 17.2 0.0 15.4 0.0 15.4

2018 6757 10.3 17.0 0.0 16.7 0.0 16.7

2019 6598 9.1 16.0 0.0 14.3 0.0 14.3
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Turnover rates showed great variation across 
regions. When regional turnover rates were compared 
at the beginning and end of the study window, all the 
NHS regions had an increase in turnover rates (2007 
vs 2019) (figure 2). NHS England Midlands and East 
(West Midlands) had the largest increase in turnover 
rate (on average 6%), from 6% in 2007 to 12% in 2019; 
whereas NHS England Lancashire and South Cumbria 
had nearly no increase in turnover (on average 0%) 
(figure 2). For all the regions, trends of turnover were 
not always consistently increasing but demonstrated 
peaks around 2013–2014.

Finally, when examining persistent high turnover 
over time (>10%), findings revealed that, between 
2007 and 2013, there had been a steady increase in the 

proportion of practices with persistent high turnover 
either for 2–3 consecutive years (temporary situation) 
or for 4–5 consecutive years (continuing problem). 
Practices with high turnover over 2 years, for example, 
increased from 6.0% in 2007 to 17.6% in 2013, before 
decreasing to 14.4% in 2018 (figure 3, online supple-
mental table 4).

Predictors of GPs turnover
The statistical analyses investigating predictors of GPs 
turnover revealed that area- deprivation of a prac-
tice and year were associated with turnover rate. In 
particular, practices in the most deprived locations 
had a greater risk of higher turnover compared with 

Figure 1 Proportion of practices with low, medium, high 
and very high turnover over time. The proportion of practices 
on y- axis has not been multiplied by 100.

Table 2 Proportion of practices with low, medium, high and very high turnover rates over time

Year N practices

N practices 
with low 
turnover

Practices 
with low 
turnover 
(%)

N practices 
with 
medium 
turnover

Practices 
with 
medium 
turnover 
(%)

N practices 
with high 
turnover

Practices 
with high 
turnover 
(%)

N practices 
with very 
high 
turnover

Practices 
with very 
high 
turnover 
(%)

2007 8075 6419 79.5 71 0.9 1104 13.7 481 5.96

2008 8053 6208 77.1 95 1.2 1201 14.9 549 6.82

2009 8077 5850 72.4 117 1.4 1448 17.9 662 8.20

2010 8056 5817 72.2 107 1.3 1453 18.0 679 8.43

2011 8008 5538 69.2 90 1.1 1588 19.8 792 9.89

2012 7924 5218 65.9 127 1.6 1858 23.4 721 9.10

2013 7808 4713 60.4 192 2.5 2171 27.8 732 9.38

2014 7629 4482 58.7 199 2.6 2200 28.8 748 9.80

2015 7404 4809 65.0 217 2.9 1863 25.2 515 6.96

2016 7211 4647 64.4 256 3.6 1811 25.1 497 6.89

2017 6963 4359 62.6 257 3.7 1884 27.1 463 6.65

2018 6757 3975 58.8 310 4.6 2016 29.8 456 6.75

2019 6597 4049 61.4 355 5.4 1808 27.4 385 5.84

Figure 2 Comparison of general practitioners turnover 
rate according to National Health Service (NHS) region 2007 
versus 2019. The proportion of practices on y- axis has not 
been multiplied by 100.
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practices in the least deprived areas (IRR 1.09; 95% CI 
1.06 to 1.13); and every year in the study window was 
associated with an increasing turnover rate compared 
with 2007 (table 3), with 2013 and 2014 associated 
with the highest turnover rates compared with 2007 
(IRR 1.67; 95% CI 1.59 to 1.77 and IRR 1.74; 95% CI 
1.64 to 1.83) (table 3 and figure 4).

Sensitivity analyses
Results from sensitivity analyses confirmed the main find-
ings. This was the case when the analysis was restricted 
to practices active for the entire time window; or when 
practices with APMS contract were excluded; or when a 
random effect model for NHS region was fitted (table 4). 
When the time- window included only practices between 
2015 and 2019 and additional variables were included in 
the statistical model, area- practice deprivation (IRR 1.08; 
95% CI 1.02 to 1.13, practices located in most deprived 
areas vs least deprived areas), proportion of salaried GPs 
(IRR 1.69; 95% CI 1.59 to 1.79), and year 2018 compared 
with 2015 (IRR 1.12; 95% CI 1.07 to 1.18) were all signifi-
cantly associated with higher turnover; whereas lower 
workload, as expressed by the FTE per 1000 patients 
ratio, was associated with lower turnover rate (IRR 0.84; 
95% CI 0.78 to 0.90) (table 5).

DISCUSSION
Main findings
For the first time, rather than intention to leave, this study 
describes levels of GPs turnover over a 12- year window 
(2007–2019) and its variation by geographical regions 
in English primary care. In addition, it also reports on 
practice- area social deprivation and practice staffing rela-
tive to patient lists that were associated with higher or 
lower levels of GPs turnover, respectively.

In the backdrop of a trend towards fewer and larger 
general practices,22 our findings revealed that turnover 
rates increased over the study period, although overall 
changes were small. Interestingly, turnover rates were 
the highest during 2013–2014. Over time, the proportion 
of practices with high turnover increased by 13% and 
those with very high turnover remained at the same level 
(around 8%). The majority of NHS regions experienced 
a rise in turnover between 2007 and 2019, which was 
greater in some regions than others. For instance, NHS 

Figure 3 Proportion of practices with persistent high 
turnover rates (≥10%) over 2, 3, 4 and 5- year window. The 
proportion of practices on y- axis has not been multiplied by 
100.

Table 3 Predictors of general practitioner turnover rates 
(primary analysis)

IRR (95% CI) P value

IMD

1 (least deprived) Reference

2 1.01 (0.98 to 1.05) 0.368

3 1.08 (1.04 to 1.11) 0.000

4 1.09 (1.06 to 1.13) 0.000

5 (most deprived) 1.12 (1.08 to 1.16) 0.000

2007 Reference

2008 1.08 (1.02 to 1.15) 0.011

2009 1.33 (1.26 to 1.41) 0.000

2010 1.37 (1.29 to 1.45) 0.000

2011 1.54 (1.46 to 1.63) 0.000

2012 1.56 (1.48 to 1.65) 0.000

2013 1.67 (1.59 to 1.77) 0.000

2014 1.74 (1.64 to 1.83) 0.000

2015 1.33 (1.26 to 1.41) 0.000

2016 1.34 (1.26 to 1.41) 0.000

2017 1.39 (1.31 to 1.47) 0.000

2018 1.49 (1.41 to 1.58) 0.000

2019 1.31 (1.24 to 1.39) 0.000

IMD, Index of Multiple Deprivation; IRR, incidence rate ratios.

Figure 4 Predicted probabilities of general practitioner 
turnover according to quantiles of social deprivation (Index of 
Multiple Deprivation (IMD), 2015) and year. The proportion of 
practices on y- axis has not been multiplied by 100.
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England West Midlands was the region worst affected. 
Results also showed that, over time, there was a rising 
number of practices with persistent high turnover for 
at least five consecutive years, indicative of a continuing 
problem for these practices. However, this was not associ-
ated with practice- level deprivation (results not shown). 
Finally, there was a significant association between prac-
tice area social deprivation and levels of turnover rates. 
Specifically, practices located in the most deprived areas 
were associated with the likelihood of higher GP turnover 
compared with practices located in the least deprived 
areas.

Strengths and limitations of the study
The study has several strengths. First, it quantified and 
described GPs’ actual turnover rather than ‘intentions 
to leave’ usually reported in existing studies.2 23 Second, 
it used two national administrative datasets, regularly 
updated and monitored by NHS Digital and the RxS/
NHS ODS, which have the advantage of including 
everyone rather than only respondents to a survey, there-
fore they might be less prone to bias. Third, the study 
provided rates for a 12- year window and across regions 
of England. Fourth, the approach employed to calculate 

Table 4 Sensitivity analyses

Practice active for the entire time- 
window

Excluding practices with APMS 
contract

Random- effect model with NHS 
region as random effect

IRR (95% CI) P value IRR (95% CI) P value IRR (95% CI) P value

IMD

1 (least 
deprived)

Reference

2 1.01 (0.98 to 1.05) 0.386 1.02 (0.99 to 1.05) 0.254 1.02 (0.95 to 1.09) 0.583

3 1.07 (1.04 to 1.11) 0.000 1.07 (1.04 to 1.11) 0.000 1.07 (1.01 to 1.15) 0.031

4 1.08 (1.05 to 1.12) 0.000 1.09 (1.06 to 1.13) 0.000 1.09 (1.02 to 1.17) 0.007

5 (most 
deprived)

1.09 (1.06 to 1.13) 0.000 1.11 (1.08 to 1.15) 0.000 1.10 (1.03 to 1.18) 0.004

2007 Reference

2008 1.06 (0.99 to 1.12) 0.080 1.08 (1.01 to 1.14) 0.015 1.09 (0.97 to 1.22) 0.140

2009 1.31 (1.23 to 1.39) 0.000 1.33 (1.26 to 1.41) 0.000 1.34 (1.20 to 1.50) 0.000

2010 1.35 (1.27 to 1.43) 0.000 1.35 (1.28 to 1.43) 0.000 1.36 (1.22 to 1.52) 0.000

2011 1.53 (1.44 to 1.62) 0.000 1.52 (1.44 to 1.61) 0.000 1.53 (1.37 to 1.70) 0.000

2012 1.56 (1.47 to 1.65) 0.000 1.55 (1.46 to 1.64) 0.000 1.57 (1.41 to 1.74) 0.000

2013 1.65 (1.56 to 1.75) 0.000 1.65 (1.57 to 1.75) 0.000 1.68 (1.51 to 1.86) 0.000

2014 1.70 (1.61 to 1.80) 0.000 1.73 (1.63 to 1.82) 0.000 1.74 (1.56 to 1.93) 0.000

2015 1.31 (1.23 to 1.39) 0.000 1.31 (1.24 to 1.39) 0.000 1.37 (1.22 to 1.53) 0.000

2016 1.31 (1.24 to 1.39) 0.000 1.31 (1.24 to 1.39) 0.000 1.37 (1.22 to 1.53) 0.000

2017 1.40 (1.32 to 1.48) 0.000 1.39 (1.31 to 1.47) 0.000 1.40 (1.25 to 1.57) 0.000

2018 1.53 (1.44 to 1.61) 0.000 1.49 (1.41 to 1.57) 0.000 1.49 (1.34 to 1.67) 0.000

2019 1.33 (1.26 to 1.41) 0.000 1.31 (1.23 to 1.38) 0.000 1.33 (1.18 to 1.49) 0.000

Predictors of general practitioner turnover rates: (i) restricting the analysis to practices active for the entire time- window; (ii) excluding 
practices with APMS contract; (iii) random- effect model with NHS region as random effect.
APMS, Alternative Provider Medical Service; IMD, Index of Multiple Deprivation; IRR, incidence rate ratios; NHS, National Health Service.

Table 5 Sensitivity analyses

IRR (95% CI) P value

IMD

1 (least deprived) Reference

2 1.05 (1.00 to 1.10) 0.063

3 1.06 (1.01 to 1.12) 0.012

4 1.06 (1.01 to 1.12) 0.013

5 (most deprived) 1.08 (1.02 to 1.13) 0.004

Proportion of salaried GPs 1.69 (1.59 to 1.79) 0.000

FTE per 1000 patients ratio 0.84 (0.78 to 0.90) 0.000

2015 Reference

2016 0.99 (0.95 to 1.05) 0.845

2017 1.03 (0.98 to 1.09) 0.215

2018 1.12 (1.07 to 1.18) 0.000

2019 0.98 (0.93 to 1.03) 0.504

Predictors of GPs turnover restricting the time- window to 2015–
2019 and adding ‘proportion of salaried GPs’ and ‘FTE per 1000 
patients ratio’ to the model.
FTE, full- time- equivalent; GP, general practitioner; IMD, Index of 
Multiple Deprivation; IRR, incidence rate ratios.
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turnover rates, used the exact dates when a GP joined and 
left a practice, therefore more accurate than using aggre-
gate data.10 Fifth, it presented methodological advances 
in combining multiple data sources containing informa-
tion about the primary care workforce and historical data 
of individual GPs’ characteristics.

Limitations of the study need to be acknowledged as 
well. Despite the fact the workforce data provide a wealth 
of information on practices characteristics, the main 
analyses performed in the study included only basic vari-
ables (such as practice area social deprivation and year). 
This was due to NHS Digital employing a revised meth-
odology to calculate some variables (such as GPs’ FTE) 
from 2015, therefore these data are not comparable with 
previous years. In addition, it was not possible to have 
detailed information on individual GP demographics 
(age and gender) and their employment model from the 
GP workforce datasets, therefore all the rates presented 
are combined for GP partners and salaried GPs. CIs for 
the proportions are not reported since the sample is large 
and there is very little uncertainty around the estimates. 
Hence, these would add complexity but little to no new 
information. Finally, it was not possible to distinguish 
between those GPs who moved to a different practice, 
retired or left primary care completely. Nevertheless, 
joiners’ and retention rates have also been provided 
(online supplemental material) to give a comprehensive 
description of the GPs workforce behaviour of joining, 
staying or leaving a practice.

Comparison with other studies
Studies examining GP turnover rates in England are 
scarce and relate to the early 90s.10 24 Compared with 
Taylor and Leese,10 turnover rates are slightly higher 
in our study, but this can be attributed to the different 
time- window analysed or to differences in the method-
ology used, such as combining multiple data sources, 
using the exact date a GP has joined or left a practice 
and including all types of working patterns rather than 
those GPs practicing full time only.10 Similar to their 
findings is the variation of turnover by region and its 
association with social deprivation.10 Increasing turnover 
and regional variation have also been found across NHS 
Trusts in England for other healthcare professionals.25 
Our findings also need to be evaluated in the context 
of rates of intentions to leave direct patient care within 
5 years, as reported in national GP surveys.2 We cannot 
directly compare the rates we report and those from the 
surveys, since we cannot quantify those who leave direct 
patient care, only practice turnover, and we measure that 
annually, not over 5 years. However, there was discrep-
ancy in trends, with ‘intention to leave’ rates increasing 
from 19.4% in 2005 to 39% in 2017, and we would have 
expected a much larger increase in turnover if the inten-
tions reported were fully followed through. Alternatively, 
perhaps there is an imminent large increase in turnover 
expected by 2022.

Interpretation of findings and implication for practice
Findings from our study have revealed that there was an 
increase in GP turnover over the last decade. This trend 
may be partially explained by the rising number of GPs 
intending to leave their profession or having a career 
break,2 23 although there was a discrepancy in rates as 
previously described. Burnout is considered a key factor 
contributing to this intention,26 known to be driven by 
increasing workload through patients with complex 
needs,27 although the link to turnover is tenuous.28 Other 
factors relevant to turnover include: lack of or reduced 
job satisfaction,8 23 dissatisfaction with the ‘amount of 
responsibility given’,2 ‘physical working conditions’2 and 
time spent on ‘unimportant tasks’.8 The reasons behind 
the peak of turnover in 2013–2014 are unclear; this coin-
cides with the introduction of the APMS contract, but we 
could not confirm causality.

Existing literature highlights that GPs often find 
managing patients in areas of socioeconomic depriva-
tion a challenge due to the higher prevalence of multi-
morbidity and the associated healthcare needs.29–31 The 
higher turnover rates observed in more deprived areas 
might also be related to differences in the distribution of 
GP or other healthcare professional workforce, though it 
is difficult to determine whether these differences are the 
cause or consequence of higher GP turnover.

Regional variations in turnover might be due to different 
levels of social deprivation across the regions and varying 
health services’ pressures. Whereas, the persistent high 
turnover experience by a number of practices, indica-
tive of a continuing and unresolved problem within the 
practice or area rather than temporary situation, might 
be associated with practices experiencing problems with 
recruitment and retention for specific reasons.10 There 
is also variation in the characteristics of the GPs across 
regions, with some regions being served by older or over-
seas qualified GPs, who may be more mobile.32

High or increasing GP turnover is a concern for the 
entire healthcare system, especially considering existing 
difficulties in replacing retiring GPs.32 Recently, the 
ReGROUP project concluded that policies and strate-
gies to address the existing healthcare workforce crisis in 
primary care and maximise retention of GPs should facil-
itate sustainable GP workload and contractual require-
ments, as well as the need for personal and professional 
support; in addition to target areas which influence job 
satisfaction and work- life balance.33

CONCLUSIONS
We observed a small overall increase in GP turnover in 
the last decade across the whole of England, supporting 
previous local investigations and national surveys—
although that increase was not linear, with a turnover 
peak in 2013–2014, coinciding with the introduction of 
the APMS contract. Greater attention to GP turnover is 
needed, particularly in the most severely deprived areas, 
to address the complex health needs of the population 
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living in these areas and avoid the exacerbation of health 
inequalities. Moreover, there is a large cost associated 
with GP turnover and practices with very high persistent 
turnover need to be further investigated. Finally, targeted 
policies and strategies need to be developed and tested to 
diminish its occurrence.
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