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ABSTRACT

Objectives Temporary doctors, known as locum doctors,
play an important role in the delivery of care in the
National Health Service (NHS); however, little is known
about the extent of locum use in NHS trusts. This study
aimed to quantify and describe locum use for all NHS
trusts in England in 2019-2021.

Setting Descriptive analyses of data on locum shifts from
all NHS trusts in England in 2019-2021. Weekly data were
available for the number of shifts filled by agency and
bank staff and the number of shifts requested by each
trust. Negative binomial models were used to investigate
the association between the proportion of medical staffing
provided by locums and NHS trust characteristics.
Results In 2019, on average 4.4% of total

medical staffing was provided by locums, but

this varied substantially across trusts (25th—75th
centile=2.2%—6.2%). Over time, on average two-thirds of
locum shifts were filled by locum agencies and a third by
trusts’ staff banks. On average, 11.3% of shifts requested
were left unfilled. In 2019-2021, the mean number of
weekly shifts per trust increased by 19% (175.2-208.6)
and the mean number of weekly unfilled shifts per trust
increased by 54% (32.7 to 50.4). Trusts rated by the Care
Quality Commission (CQC) as inadequate or requiring
improvement (incidence rate ratio=1.495; 95% Cl 1.191
t0 1.877), and smaller trusts had a higher use of locums.
Large variability was observed across regions for use of
locums, proportion of shifts filled by locum agencies and
unfilled shifts.

Conclusions There were large variations in the demand
for and use of locum doctors in NHS trusts. Trusts with
poor CQC ratings and smaller trusts appear to use locum
doctors more intensively compared with other trust types.
Unfilled shifts were at a 3-year high at the end of 2021
suggesting increased demand which may result from
growing workforce shortages in NHS trusts.

INTRODUCTION

In the UK, challenges in the recruitment
and retention of medical staff, including
doctors of all grades, consultants, registrars
and other doctors in training, in the National
Health Service (NHS) have resulted in signif-
icant staff shortages.'™ In 2018, 43% of NHS
consultant posts in general medicine which
were advertised were not filled and 40% of
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= National study covering every National Health
Service (NHS) trust in England.

= Data on locum doctors across NHS trusts have re-
cently become available for the first time and this
research study used this dataset.

= Outcomes investigated included measures of locum
use across trusts as well as outcomes pertaining
to how trusts recruit locum doctors and how well
trusts are able to fill their needs with locum doctors.

= The data lacks some important information such as
the types of medical specialties covered by locum
doctors which would provide an improved under-
standing of the work that locums do.

= Information on length of locum shifts would enable
us to capture more accurately the level of locum in-
tensity at the NHS trust level.

consultants and 63% of higher specialist
trainees said that rota gaps occurred on a
daily or weekly basis,” while recent surveys
of middle grade doctors reported that their
workload has become unsustainable under
current staffing levels.*

When faced with medical workforce short-
ages, NHS trusts can fill shifts using locum
doctors recruited through locum agencies,
third party organisations who contract health-
care professionals to work temporarily within
the NHS, or through internal staff banks.
Increases in NHS expenditure for agency
staff led to NHS Improvement introducing
a locum pay cap to curb agency expendi-
ture and a weekly system for gathering data
on locum usage by NHS trusts in 2016.° The
new set of rules for agency staff resulted in
a reduction in spending on locum agency
doctors from £3.6 billion in 2015/2016 to
£2.38 billion in 2019,/2020,” although many
hospital trusts have applied for extensions of
these price caps to fill their workforce gaps.*
Despite national information on expen-
diture, little is known about the extent of
locum doctors working across NHS trusts,
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in contrast to general practice where NHS Digital has
published workforce data since 2015.* To date, no study
has described the scale of locum usage in NHS trusts in
England.

The aim of this study was to use NHS Improvement
data to quantify and describe locum use, and its variation,
for all acute, ambulance, community and mental health
NHS trusts in England from January 2019 to December
2021. We describe the rate at which NHS trusts were able
to fill locum shifts and whether NHS trusts find their
locum workforce via their own NHS staff banks or via
locum agencies. We explore regional variations for these
measures and identify NHS trusts with the highest and
lowest locum usage in 2019, as this was the year before
the onset of the COVID-19 pandemic which was a period
of substantial disruptions in the delivery of NHS services.
Finally, we examine whether some NHS trust and popula-
tion characteristics explain variability in locum use at the
trust level in 2019.

METHODS

Patient and public involvement

This study conducted with the support of a patient and
public involvement forum, with whom the design, anal-
ysis and results were discussed.

Data

NHS trust temporary staff employment data

In England, NHS Improvement is responsible for setting
out rules which trusts are expected to follow on tempo-
rary staff expenditure. The rules have a strong focus on
providing support to trusts to reduce their expenditure
and to move towards a sustainable model of temporary
staffing. To fulfil this responsibility and support trusts,
NHS Improvement collects information from all NHS
trusts on their employment of temporary staff. These data
are not published and were secured for research through
a bespoke data-sharing agreement.

We analysed data on locum use for all NHS trusts in
England between January 2019 and December 2021.
Data record the weekly number of shifts that were filled
by bank or agency locums for each acute, ambulance,
community and mental health trust in England. A shift
is defined as the period between the doctor commencing
and finishing their work but the duration of shifts is not
collected. Bank staff are defined as staff who are usually
sourced in-house or from temporary staff banks such as
NHS Professionals, which is the largest of these banks
supplying temporary staff to NHS trusts.'” Agency staff
are defined as staff who are not on the payroll of the NHS
organisation offering employment and are sourced from
a third party agency.

NHS Improvement data record information on the
number of shifts filled by temporary staff in all staff groups
but we focus on the medical and dental staff group which
includes the aggregate number of shifts, filled by tempo-
rary doctors working in NHS trusts. The data capture a

snapshot of the weekly number of shifts done by doctors
within hospital and community health services (HCHS)
of the NHS, who are defined as all practising doctors
who are registered with the General Medical Council —
including general practitioners and dental staff—who are
employed substantively by trust, that is, are on a trust’s
payroll. Information on the total number of doctor
shifts that were filled by bank staff, the total number of
shifts filled by agency staff and the total number of shifts
requested by each trust in every reporting week, was
provided. A detailed table of all the variables in the NHS
Improvement data is provided in online supplemental
material.

NHS trust characteristics

We collected monthly data on all trusts’ substantive
employees represented as full-time equivalents (FTE) and
trust annual job turnover data for the medical and dental
staff group using the NHS Workforce Statistics database. "
Trust type information and trust overall inspection ratings
were obtained from the Care Quality Commission (CQC),
which rates NHS trusts as outstanding, good, requiring
improvement or inadequate.”” Trustlevel deprivation
was derived using hospital admissions data from NHS
Digital and aggregating inpatient postcode deprivation
for each trust.”” Trust-level vacancy rates were obtained in
the form of advertised FTE roles for medical and dental
staff, available from the NHS Vacancy Statistics from
NHS Digital."* These trust characteristics were linked to
temporary staffing data using unique trust identifiers and
are discussed in detail in online supplemental material.

Analyses

Outcome measures

Locum intensity

Our primary outcome measured locum intensity for each
NHS trust in every reporting week. To calculate locum
intensity, we combined bank and agency shifts to obtain
the total number of shifts reported at trust level in every
reporting week. We adjusted this weekly total by the size
of the permanent medical and dental workforce in each
trust, specifically, the total number of locum shifts was
divided by permanent doctor FTE, (ie, FTE of NHS and
community health hospital doctors, consultants, associate
specialists, specialty doctors, specialty registrars, founda-
tion doctors/postgraduate doctors) to give the locum
intensity. The annual mean locum intensity was calculated
over 12 months of data. A locum intensity of 0.25 indi-
cates that the trust filled 0.25 locum shifts per week per
FTE permanent doctor. We report locum intensity in this
way because we do not know the length of the reported
locum shifts and therefore cannot directly convert them
into FTE. If we assume that one FTE permanent doctor
typically works five shifts per week and that shift length
for permanent doctors and locum doctors is broadly
equivalent, then a locum intensity of 0.25 means that 5%
of medical staffing in that week was provided by locums.
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Box1 Worked example of outcome measure calculations

for Manchester University National Health Service (NHS)
Foundation trust in 2019

To obtain the mean locum intensity for Manchester University NHS
Foundation trust in 2019, we combined the number of bank and agency
shifts to calculate the total number of filled shifts out of the number of
shifts requested. For every reporting week in 2019, we divided the total
number of shifts by the monthly permanent doctor full-time equivalent
(FTE) reported the in that month. For example, in the week commencing
7January 2019, Manchester University NHS Foundation trust reported
205 agency shifts and 283 bank staff shifts. We divided the total num-
ber of shifts (ie, 488) by the reported permanent doctor FTE in January
(ie, 4378.8) to obtain a locum intensity value of 0.11, suggesting that
for every one full-time doctor the trust had 0.11 locum doctor shifts that
week. That would equate to 2.2% ((0.11/5)x100) of care provided by
locums in that week if we assume five shifts per FTE.

We calculated the proportion of shifts filled by agency staff by dividing
the total number of agency shifts by the total number of all shifts (agency
and bank) for each trust in every reporting week. For example, the pro-
portion of agency shifts for Manchester University NHS Foundation trust
in the week commencing 7 January 2019 was (205/488)x100=42%.
We also had information on the number of shifts that each trust request-
ed in every reporting week. For the same week, Manchester University
NHS Foundation trust requested 574 bank and agency shifts but failed
to fill 86 of these giving an unfilled rate of 15% ((86/574)x100).

We present a worked example of the algorithm that we
used in the calculation of each outcome in box 1.

Proportion of agency shifts

Our second outcome measured trusts’ reliance on agency
staff, which are more costly than bank staff. We divided
the number of agency shifts by the total number of filled
shifts for every trust in every reporting week. An annual
mean proportion of agency shifts was then calculated for
each trust over 12 months of data.

Proportion of unfilled shifts

Our third outcome measures shifts that the trust was
unable to fill. The total number of shifts requested by
each trust in every week was provided by NHS Improve-
ment. The number of filled shifts was subtracted from
the number of shifts requested to obtain the number
of unfilled shifts for each trust in each week. We calcu-
lated the proportion of unfilled shifts by dividing unfilled
shifts by shifts requested. An annual mean proportion of
unfilled shifts was calculated for each trust over 12 months
of data. Trusts occasionally reported a higher number of
shifts filled than requested. In these cases, we adjusted
the number of shifts requested to reflect the number of
total shifts filled in that week. These adjustments were
made 811 times out of 11450 (7.1%) trust-week observa-
tions in 2019.

Our analysis dataset contained information on locum
intensity, proportion of agency shifts, proportion of
unfilled shifts and trust characteristics for 229 acute,
mental health, ambulance and community health trusts
in 2019. Of these, three acute trusts and one ambulance

trust did not report data on monthly doctor FTE, and
one acute trust and seven ambulance trusts reported
zero weekly locum returns in every reporting week.
Eight ambulance, one acute, one mental health and one
community trust reported zero agency shifts in every
reporting week. We also explored variation in the three
outcomes over time, with 224 and 221 trusts reporting
bank and agency shift data to NHS Improvement, in 2020
and 2021, respectively.

Our first set of analyses was descriptive and we used
ordered bar charts to show the distribution of locum
intensity, proportion of agency shifts and proportion of
unfilled shifts for all trusts in 2019-2021. Violin plots
showed the geographical variation in each outcome across
regions. We used spatial maps to illustrate the distribution
of each outcome across all sustainability and transforma-
tion partnerships (STPs), local partnerships aiming to
improve health and quality of care in the areas they serve.
Analysis from 2019 to 2021 uncovered whether trusts
reported changes over time in locum intensity, propor-
tion of agency shifts and proportion of unfilled shifts, a
period including a majority of the COVID-19 pandemic
in England.

Our second set of analyses was inferential and employed
three mean-dispersion negative binomial regressions to
model locum intensity, proportion of agency shifts and
proportion of unfilled shifts in 2019. Each model used
robust standard errors with fixed-effects predictors for
region (as categorical, to account for between region vari-
ation) and outcome-specific offset to model the rate of
events for each outcome. Our dependent variables were:
the mean number of locum shifts (offset: natural loga-
rithm of mean permanent doctor FTE to model the rate
of locum shifts per permanent doctor FTE); the mean
number of agency shifts (offset: natural logarithm of the
mean total shifts to model the rate at which a shift is filled
by agency staff) and the mean number of unfilled shifts
(offset: natural logarithm of mean shifts requested to
model the rate at which a requested shift is left unfilled).
Offsets are used as each dependent variable is derived
from count data, where the value of the count is deter-
mined by the size of the workforce or exposure to locums.
Our choice of negative binomial models over standard
Poisson models was based on the presence of overdis-
persion in the three outcomes. We controlled for CQC
inspection rating, trust type (NHS general acute trusts,
NHS specialist trusts, mental health trusts and ambulance
trusts), trust size (quintiles of trust permanent doctor
FTE), turnover and vacancy rates and regional effects.
Marginal effects were also calculated for the statistically
significant coefficients, to estimate the absolute effects of
those predictors on shift coverages.

The final dataset consisted of 197 trusts out of 229 trusts
in 2019 with complete data for all covariates (8.6% of
data were missing). We performed a sensitivity regression
analysis excluding 25 ambulance and community trusts as
these trusts tend to employ very small numbers of doctors
relative to acute and mental health NHS trusts. The
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equivalent; NHS, National Health Service.

exclusion of ambulance and community trusts allowed us
to examine the effects of deprivation, which could only be
measured for acute and mental health NHS trusts. Stata
V.16.1 was used for the principal data cleaning, manage-
ment and analyses. We used the nbreg command with the
exposure option.

RESULTS

Overall locum use

In 2019, total unadjusted locum use for all trusts in
England was 2004485 shifts, of which 909029 (45.3%)
were bank shifts and 1095 455 (54.7%) were agency shifts.
Trusts requested 2316 302 shifts with a trust mean of 208
per week (SD=258.3). The completeness of the data was
good with 99% of all trusts reporting at least some locum
use in any week.

Locum intensity

Figure 1 plots the ranked mean locum intensity in 2019
for 219 NHS trusts in England showing significant varia-
tion in locum use across trusts. Mean locum intensity was
0.22 (SD=0.16) (median=0.195; 25th—75th centile=0.11-
0.31) in 2019, indicating 0.22 locum shifts per perma-
nent doctor FTE. Assuming five shifts per permanent
doctor FTE, the average trust level locum intensity of 0.22
locum shifts per permanent doctor FTE was equivalent to
4.4% (ie, (0.22/5)x100) (25th-75th centile=2.2%-6.2%)
of medical staffing provided by locums in 2019. Four
ambulance trusts, three acute trusts and three commu-
nity trust were not included in the descriptive analysis as
they reported very low or zero permanent doctor FTE,
and therefore, adjustments in their locum intensity could
not be performed. The ranked rates of locum intensity
in 2020 and 2021 are presented in online supplemental
figure 1. We report the 10 trusts with the highest and
lowest reported locum intensity in 2019 in online supple-
mental table 1.

Proportion of agency shifts

The proportion of locum shifts filled by locum agency
staff (rather than from staff banks) ranked from low to
high at the trust level is depicted in figure 1B. The use
of agency shifts varied substantially across trusts in 2019
with a mean of 66.1% (SD=28.5%; median=69%; 25th—
75th centile=43.5%-95.8%). Half of trusts (109) reported
100% of shifts filled by agency staff at some point in 2019,
of which 34 trusts reported that shifts were filled entirely
by agency staff in every week. Eight ambulance, one acute,
one mental health and one community trusts reported
zero agency shifts in every reporting week in 2019. We
present the ranked proportion of agency shifts for 2020
and 2021 in online supplemental figure 1.

Proportion of unfilled shifts

In figure 1C, trusts are ranked from low to high on their
proportion of unfilled shifts. Overall, trusts were able to
fill the majority of their requested shifts either via bank
or agency staff but we observed substantial variation. The
mean proportion of unfilled shifts was 11.3% (SD=11.9%;
Median=7.23%; 25th—75th centile=0.95%-18.1%). Seven
ambulance and one acute trust did not request any shifts
at any point in 2019. The ranked proportions of unfilled
shifts for 2020 and 2021 are presented in online supple-
mental figure 1.

Regional variation in locum use

In table 1, we present descriptive statistics on outcomes
and trust characteristics at the regional level for 2019.
Figure 2A—C shows regional variation in outcomes at
the trust level in 2019. At the regional level, median
locum intensity varied substantially from 0.13 (25th-
75th centile: 0.08-0.2) in the South West of England
to 0.26 (25th-75th centile: 0.15-0.35) in the Midlands
(table 1 and figure 2A). We also observed large varia-
tion in the proportion of agency shifts across regions.
Trusts in London filled the lowest proportion of shifts
using agency staff with a median of 44.8%, (25th-75th
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centile=26.6%-87.5%) while trusts in the East of England
filled the highest with a median of 78.1% (25th-75th
centile=37%-98.1%) (table 1 and figure 2B). Trusts in
the East of England filled requested shifts more success-
fully with unfilled shifts of 3.25% (25th-75th centile:
0%-13.1%) whereas trusts in London had unfilled shifts
of 11.6% (25th—75th centile: 0.71%—-22.8%) (table 1 and
figure 2). Regional variation for the three outcomes in
2020 and 2021 is presented in online supplemental tables
2 and 3 and figure 2.

We investigated spatial variation within and between
regions using spatial maps at the STP level (see online
supplemental figures 3-5). Substantial variability was
observed for all three outcome both within and between
regions. High levels of locum intensity were concentrated
in the Midlands, the North East & Yorkshire, and the
East of England. The South East and South West ranked
among the lowest in terms of locum intensity. High
proportions of agency shifts were observed in areas in
the Midlands, the East of England, and the South West.
London had by far the lowest proportion of agency shifts.
The proportion of unfilled shifts was high in areas in
London, the Midlands and the North West and low in the
East of England.

Results from regression analyses

The regression analyses results using the three different
outcomes are presented in table 2. The results are reported
as incidence rate ratios (IRRs) for the coefficients of interest,
followed by p values and standard errors in square brackets
and 95% CIs in brackets. IRRs are defined as the number
of exposed events (eg, number of locum shifts) divided by
the number of unexposed events (offset—eg, permanent
doctor FTE) in each time period and are essentially a ratio
of two incidence rates. An IRR with a value greater than 1
indicates that the incident rate is higher in an exposed
group compared with an unexposed group and the oppo-
site is true for an IRR value less than 1. We focused on
effect sizes rather than p values since statistical significance
is more likely and can be less meaningful in large datasets
such as the one we analysed." Sensitivity analyses where we
excluded ambulance and community trusts and examined
the effects of deprivation on our three outcomes were nearly
identical to the results from the main analyses. Deprivation
did not appear to have any discernible effect on any of the
three outcomes. The results from the sensitivity analyses are
provided in online supplemental table 4 and the absolute
differences in shift coverages for the statistically significant
coefficients are provided in online supplemental table 5.

Locum intensity

Results indicate that in 2019 trust size was a strong
predictor of locum intensity. Using quintile 1 (ie, small
trustsize) as the reference group, our results showed signif-
icant reductions in locum intensity for medium and very
large trusts with IRRs of 0.496 (95% CI 0.299 to 0.825) for
quintile 3, and 0.347 (95% CI 0.187 to 0.644) for quintile
5. As an example of interpretation, comparing quintile 1
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Figure 2 Regional variation in locum intensity, proportion of agency shifts and proportion of unfilled shifts, 2019*. (A) Regional
variation in locum intensity (bank+agency shifts combined) in 20191%. (B) Regional variation in the proportion of agency shifts
in 20198§. (C) Regional variation in the proportion of unfilled shifts in 20199]. *The thick blue line represents the interquartile
range (25th-75th centile) and the thin line represents the rest of the distribution with upper/lower adjacent values. The white

dot represents the median of the data. The distribution shape of the data is based on a kernel density estimation where wider
sections of the plot represent a higher chance that members of the population of interest will take on a given value and where
thinner section represent lower chance. TFigure includes data from 219 NHS trusts in 2019, adjusted for permanent doctor FTE.
ITen trusts were excluded from the analyses due to very small or zero denominators (ie, low permanent doctor FTE). §Figure
includes data from 229 NHS trusts in 2019. {|Figure includes data from 229 NHS trusts in 2019. FTE, full-time equivalent; NHS,

National Health Service.

and quintile 3 suggests a locum intensity 50.4% lower for
the medium size trusts. This was equivalent to 228.1 fewer
weekly locum shifts for medium size trusts. NHS specialist
trusts had a 71.5% lower locum intensity (IRR 0.285;
95% CI 0.174 to 0.468) than NHS general acute trusts
and this effect was equivalent to 152.8 fewer weekly locum
shifts for NHS specialist trusts. Ambulance service trusts
had 55 times higher locum intensity than NHS general
acute (IRR 55.43; 95% CI 20.56 to 149). However, this
resultis an artefact of the very low numbers of permanent
doctors employed by ambulance trusts and the very small
number of locum shifts filled when compared with other
trust types. CQC ratings were strongly associated with
higher locum intensity with trusts rated as inadequate or
required improvement having 49.5% (IRR 1.495; 95% CI
1.191 to 1.877) higher mean locum intensity or 84.5 more
weekly locum shifts than trusts rated good or outstanding.
Staff turnover rates had negligible effects on locum inten-
sity (IRR 1.015; 95% CI 1.009 to 1.021). Trusts in the
South West had 40.25% lower locum intensity than trusts
in London (IRR 0.575; 95% CI 0.361 to 0.915).

Proportion of agency shifts

NHS specialist trusts and mental health trusts had 51%
(IRR 1.510; 95%CI 1.086 to 2.100) and 57.6% (IRR
1.576; 95% CI 1.198 to 2.07) higher proportion of agency
shifts than NHS general acute trusts. These effects were
equivalent to 48.2 and 54.8 more weekly agency shifts
for NHS specialist and mental health trusts, respectively.
Ambulance service trusts had 96.7% lower proportion
of agency shifts (IRR 0.033; 95% CI 0.008 to 0.147) than
NHS general acute trusts. Trusts in the East of England
had the highest proportion of agency shifts compared
with trusts in London (IRR 1.525; 95% CI 1.167 to 1.993).

The effects of trust size on the proportion of agency shifts
were not statistically significant.

Proportion of unfilled shifts

NHS specialist trusts had 76.7% lower proportion of unfilled
shifts when compared with NHS general acute trusts and this
was equivalent to 23.77 fewer weekly unfilled shifts for NHS
specialist trusts. Trusts in the East of England had 59.80 lower
rates of unfilled shifts when compared with trusts in London
(IRR 0.402; (95% CI 0.182 to 0.890)).

Locum use during the GOVID-19 pandemic

Figure 3 shows the mean agency, bank, unfilled and total
shifts per week at the trust level in 2019 to 2021. Over
time, the trustlevel mean was 188.5 shifts per week
(SD=205.8), of which 95.2 (SD=108.6) were agency shifts
and 93.3 (SD=135.8) were bank staff shifts and the mean of
unfilled shifts across all trusts was 38.5 (SD=85.2). Prepan-
demic, we observed small variability in the mean number
of agency, bank and unfilled shifts. In March 2020, there
was a steep decline (approximately 18%) in agency and
bank shifts per trust as very few trusts reported locum use
between March and April. In the third quarter of 2020,
we observed an increase (approximately 15%) in agency
and bank shifts per trust. In 2021, there was a steep steady
increase in the mean number of unfilled shifts from 33.9
to 50.1 (47.8% increase) between May and June, which
was sustained throughout 2021 and reached a peak of
69.2 unfilled shifts per trust in December 2021.

DISCUSSION

Summary

This study provides evidence on the extent of locum use
and factors associated with locum use in NHS trusts in
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Table 2 Negative binomial regression analyses for the three outcomes in 2019, IRR*t

Trust level aggregate FTE
(reference group is quintile 1)

Locum intensity

Agency shifts

Unfilled shifts

Reference group

Reference group

Reference group

Quintile 2

Quintile 3

Quintile 4

Quintile 5

Trust type

(reference group is NHS general acute trust)
NHS specialist trust

Mental health trust

Ambulance service

Community service

CQC ratings

(reference group is trusts with good and outstanding
services)

Inadequate and requiring improvement
Trust level substantive doctor turnover rates
Trust level vacancy rates (FTE)

Region

(reference region is London)

South West

South East

Midlands

East of England

North West

North East and Yorkshire

Constant

*Model A included data on 220 trusts (observation) while models B and C included data on 214 trusts with robust standard errors.

0.784 (0.527 to 1.676),
<0.231 (0.159)

0.496 (0.299 to 0.825)",
<0.007 (0.129)

0.611 (0.349 to 1.072),
<0.086 (0.175)

0.347 (0.187 to 0.644)",
<0.001 (0.110)

Reference group

0.285 (0.174 to 0.468)",
<0.001 (0.072)

0.966 (0.628 to 1.486),
<0.875 (0.212)

55.43 (20.56 to 149)",
<0.001 (27.96)

1.443 (0.780 to 2.670),
<0.243 (0.453)

Reference group

1.495 (1.191 to 1.877),
<0.001 (0.173)

1.015 (1.009 to 1.021)",
<0.001 (0.002)

1.000 (0.999 to 1.001),
<0.530 (0.005)

Reference group

0.575 (0.361 to 0.915)%,
<0.019 (0.136)

0.701 (0.472 to 1.041),
<0.078 (0.141)

1.041 (0.714 to 1.520),
<0.832 (0.201)

0.813 (0.533 to 1.240),
<0.336 (0.175)

1.045 (0.705 to 1.550),
<0.826 (0.210)

0.754 (0.495 to 1.150),
<0.191 (0.162)

0.030 (0.152 to 0.601)",
<0.001 (0.105)

0.945 (0.734 to 1.218),
<0.662 (0.122)

0.937 (0.675 to 1.301),
<0.698 (0.157)

0.883 (0.617 to 1.264),
<0.497 (0.162)

0.796 (0.530 to 1.195),
<0.271(0.165)

Reference group

1.510 (1.086 to 2.100)",
<0.014 (0.254)

1.576 (1.198 to 2.073)",
<0.001 (0.220)

0.033 (0.008 to 0.147)*,
<0.001 (0.025)

0.962 (0.641 to 1.445),
<0.854 (0.199)

Reference group

1.044 (0.907 to 1.201),
<0.550 (0.075)

1.001 (0.997 to 1.003),
<0.589 (0.001)

0.999 (0.999 to 1.001),
<0.948 (0.001)

Reference group

1.447 (1.098 to 1.907)",
<0.009 (0.204)

1.349 (1.047 to 1.736)",
<0.021 (0.175)

1.425 (1.126 to 1.804)",
<0.003 (0.172)

1.525 (1.167 to 1.993)",
<0.002 (0.208)

1.327 (1.035 to 1.701)",
<0.026 (0.168)

1.449 (1.120 to 1.875)",
<0.005 (0.191)

0.436 (0.283 to 0.671)",
<0.001 (0.096)

0.936 (0.449 to 1.952),
<0.859 (0.351)

1.848 (0.735 to 4.645),
<0.192 (0.869)

1.878 (0.704 to 5.011),
<0.208 (0.940)

2.447 (0.826 to 7.251),
<0.106 (1.356)

Reference group

0.233 (0.091 to 0.598)",
<0.002 (0.112)

1.062 (0.508 to 2.221),
<0.873 (0.400)

3.894 (0.453 to 33.14),
<0.215 (4.272)

1.360 (0.471 to 3.930),
<0.570 (0.736)

Reference group

1.193 (0.789 to 1.804),
<0.402 (0.251)

0.995 (0.987 to 1.003),
<0.248 (0.004)

0.999 (0.997 to 1.001),
<0.585 (0.001)

Reference group

0.687 (0.316 to 1.493),
<0.343 (0.272)

0.524 (0.252 to 1.092),
<0.085 (0.196)

0.548 (0.276 to 1.086),
<0.085 (0.191)

0.402 (0.182 to 0.890),
<0.025 (0.163)

0.855 (0.412 to 1.773),
<0.673 (0.318)

0.575 (0.269 to 1.230),
<0.154 (0.223)

0.117 (0.038 to 0.357),
<0.001 (0.066)

tCoefficients can be interpreted as proportionate changes, for example, trusts in the North West had on average 4.5% higher locum intensity than trusts in London.
CQC, Care Quality Commission; FTE, full-time equivalent; IRR, incidence rate ratio; NHS, National Health Service.

England for the period 2019-2021. Our findings show
that on average 4.4% of medical staffing in NHS trusts in
2019 was provided by locum medical staffing. Trusts with
lower CQQC ratings, acute trusts and smaller trusts had
higher locum intensity. We observed moderate variability
in locum use across regions and greater variability in
the proportion of shifts filled by agency locums. During
2021, the proportion of shifts that were unfilled reached
a 3-year high. Our findings can help inform NHS organ-
isations about the extent of their locum use and provide

for the first time important information about the drivers
of locum use across NHS trusts. This can help with the
effective planning of the NHS workforce by providing a
better understanding of the make-up and spread of the
locum medical workforce in England to aid recruitment
in underperforming areas.

Strengths and limitations of the study
The main strength of this study is the national scope and
coverage of every NHS trust in England. For the first time,
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Figure 3 Variation in mean number of locum shifts over time, 2019—2021*1'. *Dots indicate the mean number of shifts across
trusts for each month in the period 2019-2021 and the vertical lines represent the upper and lower 95% confidence limits. TThe
number of trusts that reported data in 2019, 2020 and 2021 were 229, 224 and 221, respectively.

using routinely collected data on locum use, we quantified
the extent of locum use, sourced from agencies or banks,
across all NHS trusts for the period 2019-2021. We also
explored whether trusts were able to cover sufficiently for
staff shortages and identified drivers of locum use at the
trust level for the whole of England. We provide evidence
on the extent of locum use across NHS trusts during the
COVID-19 pandemic. Our analyses allowed us to control
for measured trust and population characteristics.
However, this study has some important limitations
which should be considered when interpreting the key
findings. First, the NHS Improvement data do not reveal
information on locum use by specialty and there may be
substantial variations across specialties which we could
notidentify. Second, although NHS Improvement collects
data on the number of locum shifts, it does not collect the
shift duration, locum FTE or the number of shifts filled
by permanent doctors which would allow a more straight-
forward comparison with permanent doctor FTE. There-
fore, we had to assume that shift lengths for permanent
and locum doctors were broadly equivalent in order to
estimate the proportion of medical staffing provided by
locum doctors. Should data on the number of shifts filled
by permanent doctors or data on locum FTE become
available, this limitation could be addressed. Third, there
may also exist variability in locum use between locums of
different types (eg, infrequent or long-term locums) or
durations apart from the agency/bank categories, which
has been observed in general practice.” Some locums may
be employed for several months'® often to cover a vacancy

which has not been filled, while others may cover short-
term absences such as illness for as little as one or two
shifts and we did not have that information. Fourth, the
dataset has no information on how well NHS trusts use
their locum workforce such as the provision of adequate
induction, training, supervision and feedback in accor-
dance with NHS trusts in England guidance. Prior work'”
suggests that locum performance is driven more by organ-
isational attributes such as these than by the characteris-
tics of the locum doctors themselves. Fifth, the data do
not contain any information on costs for locum doctors
and we were therefore unable to estimate the extra finan-
cial costs of using agency locum to fill shifts.

Interpretation of findings

The use of locum doctors is important because of the high
level of spending it entails and because of concerns about
the quality and safety of locum staffing arrangement.'®
Our study shows that the actual level of locum use, as a
proportion of overall medical staffing, is relatively low on
average, but varies considerably, with some trusts having
much higher use of locums and some trusts relying overly
on more expensive agency locums rather than using staff
banks.

Some of this variation may be explained by organisa-
tional characteristics. For instance, larger trusts may be
more able to cover workforce gaps within their own staff
without needing locums, and specialist/tertiary trusts
may find it easier to recruit and provide attractive work-
places compared with general acute trusts. Mental health
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trusts may face particular staffing shortages, which may
explain the high level of agency locum use.

Our results show significantly higher locum inten-
sity in trusts with worse CQC ratings (inadequate or
requires improvement). It may be that these trusts
find it harder to recruit and fill workforce gaps, but it
could also be hypothesised that sustained high levels
of locum use may impact quality and safety and hence
affect CQC ratings.

The introduction of the first UK lockdown brought
significant reductions in the numbers of both bank and
agency locum doctors employed across NHS trusts, due
to cancellations in elective care. However, shortly after,
trusts started employing more locums likely in an effort
to tackle excessive workload and increasing demand for
healthcare services during the pandemic. Furthermore,
in 2021, we observed an increase in the mean number of
shifts filled by bank compared with the previous years and
this was accompanied with a stable trend in agency shifts
and an increase in the number of unfilled shifts. This
suggests that trusts were meeting the increased demand
with bank staff, which is in line with the new agency rules
enacted by NHS Improvement in 2019 that aim to reduce
reliance on agency staff.'” Despite the increase in the
mean number of total shifts, trusts appeared to be less
able to fill the number of shifts they were requesting over
the second half of 2021. This may suggest a persisting high
workload for permanent doctors that trusts were unable
to address with the use of locum doctors over that period.
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Additional databases

NHS Workforce statistics database

NHS Digital collects monthly NHS Hospital and Community Health Service (HCHS) workforce statistics
(1) for staff in NHS trusts and Clinical Commissioning Groups (CCGs) in England. The data are recorded
within the Electronic Staff Record (ESR), which is a payroll and human resources system and contains
staff records NHS employed staff in England since 2008. Data are available as headcount and full-time
equivalents and for all months from September 2009 onwards and they represent an accurate
summary of the validated data extracted from the NHS ESR system. We downloaded monthly data
collections available from NHS Digital from December 2017 to December 2021. For each month and
each NHS trust, we calculated the average total FTE across all available doctor categories in the NHS
workforce database and matched the data to NHS improvement data for each trust in each month.
The database also included monthly NHS trust level turnover data which were used in the negative

binomial regression.

NHS Vacancy statistics

From NHS Digital, (2) we obtained trust level vacancy rates for the period January 2019 to December
2019. The series refers to vacancy FTE from providers which are available on a quarterly basis but
recorded on a monthly basis. This monthly rate is defined as the total number of unfilled posts
reported at the end of each respective reporting month. A vacancy is defined as a post that is unfilled
by permanent or fixed-term staff. Some vacant posts may be filled by agency or temporary staff, but
these posts are still considered to be vacancies. The number of vacancies is the difference between
the number of reported full-time equivalent (FTE) permanent or fixed-term staff in post and planned

workforce levels (i.e. the total funded or budgeted establishment on an FTE basis).

Health Regulators Ratings

Health regulators ratings were obtained from the Care Quality Commission (CQC). Each rating is based
on the assessment of the evidence against the key lines of enquiry in the assessment framework for
healthcare services and, for relevant non-specialist acute trusts, the use of resources assessment
framework. The trust level ratings refer to the trust’s overall quality, based on findings under five key
quality questions that CQC inspects (safe, effective, caring, responsive and well-led). Where
applicable, the CQC also awards a combined rating at the trust level, based on the findings of the five

trust-level quality ratings plus a use of resources rating. (3, 4) Each year the CQC inspects NHS trusts,
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and awards each of them one of four rating levels (‘outstanding’, ‘good’, ‘requires improvement’, or
‘inadequate’) in five domains (‘safe’, ‘effective’, ‘responsive’, ‘caring’, and ‘well led’), along with an
‘overall’ rating that summarised the domain ratings. From the CQC, we obtained published inspection
ratings and corresponding inspection dates for all 229 NHS trusts in 2019 that were inspected between
January 2019 and December 2019. Over the inspection cycle, some NHS trusts were re-inspected and
their ratings updated. Only the rating from the first inspection was used in this study, as subsequent
ratings were likely to have been influenced by the previous inspection process and outcomes. Data on

the most recent practice inspections are freely available online. (5)

English Indices of Deprivation

Area deprivation, as measured by the latest update of the Index of Multiple Deprivation (IMD)
(i.e.2019) was available at the 2011 Lower Super Output (LSOA) level. The IMD measures relative levels
of deprivation for all the 32,844 LSOAs in England on a continuous scale of deprivation where most of
the indicators are based on 2012 statistics. It is a combined score of deprivation based on a total of 37
separate indicators that have been grouped into seven domains, each of which reflects a different
aspect of deprivation experienced by individuals living in an area. The overall measure is calculated as
a weighted mean across seven domains: income, employment, education and skills, health and
disability, crime, barriers to housing and services, and living environment with different weights given
to each domain. The Index of Multiple Deprivation is assigned to every small area in England and ranks
them from 1 (most deprived area) to 32,844 (least deprived area). The IMD is widely used across
central government to focus programmes on the most deprived areas. (6) These area measures were
assigned to trust based on trusts’ location. Trusts in our analysis are allocated an IMD score based on

the mean IMD score of all admitted patients using data from Hospital Episode Statistics 2017. (7)

Spatial Maps

Digital vector boundaries for the 2019 STPs (Sustainability and Transformation Partnerships),
generalised to 20 metres and clipped to the coastline to reduce size and improve visualisation, were
obtained from the ONS open geography portal. (8) The vector boundaries were inputted in the Stata
shp2dta (9) command to calculate the centroid for each STP in the British National Grid format. These
were then converted from British National Grid easting and northing to longitude and latitude in

degrees. (10)
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Tables

STable 1: NHS Trusts with the highest and lowest locum intensity in England, 2019

Trusts with the highest
locum intensity in

Locum intensity*

Trusts with the lowest
locum intensity in

Locum intensity*

NHS Trust

Healthcare NHS Trust

England England
North East London NHS 0.795 Royal Papworth Hospital | 0.001
Foundation Trust NHS Foundation Trust
Bedfordshire Hospitals 0.768 Cambridgeshire 0.002
Foundation Trust Community Services
NHS Trust
Rotherham Doncaster 0.684 The Newcastle Upon 0.004
And South Humber NHS Tyne Hospitals NHS
Foundation Trust Foundation Trust
Oxford Health NHS 0.621 Moorfields Eye Hospital | 0.009
Foundation Trust NHS Foundation Trust
Dudley And Walsall 0.602 Alder Hey Children's NHS | 0.010
Mental Health Foundation Trust
Partnership NHS Trust
North Cumbria University | 0.595 North Tees And 0.014
Hospitals NHS Trust Hartlepool NHS
Foundation Trust
George Eliot Hospital NHS | 0.591 University Hospitals 0.014
Trust Bristol And Weston NHS
Foundation Trust
North Cumbria Integrated | 0.551 Sheffield Children's NHS | 0.022
Care NHS Foundation Foundation Trust
Trust
United Lincolnshire 0.548 Leeds Community 0.025
Hospitals NHS Trust Healthcare NHS Trust
Pennine Acute Hospitals 0.548 Imperial College 0.029

*Locum intensity is defined as the sum agency and bank locum shifts adjusted for the size of Trusts’ permanent doctor

workforce
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STable 2 - Descriptive statistics in 2020, by region*+

Locum
intensity *,

Median
(25th-75th
centile)
Proportion of
agency shifts
(%)

Median
(25th-75th
centile)
Proportion of
unfilled shifts
" (% of
requested
shifts),
Median
(25th-75th
centile)
Full-time
doctor FTE,
Median
(25th-75th
centile)

Trust types

NHS general
acute trusts
(n)

Acute - NHS
specialist
trusts (n)
Mental health
trusts (n)

Community
health (n)

Ambulance
service (n)

East of
England

0.21

(0.11 to
0.29)

62.2

(32 to 94.4)

4.87

(0 to 16)

628.7

(288.3 to
1,344.9)

London

0.17

(0.08 to
0.27)

42.1

(18.7 to
77.5)

12

(1.15to
21.7)

846

(379.3 to
2,102.7)

18

10

Midlands

0.23

(0.11 to
0.37)

74.1

(47.2to
95.1)

2.3

(0 to 14.4)

593.2

(233.2 to
1,347.8)

20

12

North East
& Yorkshire

0.16

(0.06 to
0.29)

63.5

(44.4 to 100)

4

(0 to 21.1)

715.6

(269 to
1,479.1)

21

North West

0.19

(0.10 to
0.34)

57.2

(36.1to
93.9)

6.7

(0 to 18.7)

603.2

(309.2 to
1,032.1)

20

South East

0.18

(0.06 to
0.28)

50

(24.3 to
94.7)

5.6

(0 to 18)

1,037.6

(293.9 to
1,392.8)

17

South West

0.11

(0.08 to
0.18)

67.4

(33 to 100)

5

(0 t0 20.9)

743.2

(240.9 to
1,249)

17
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STable 3 - Descriptive statistics in 2021, by region*+

Locum
intensity *,

Median
(25th-75th
centile)
Proportion of
agency shifts
(%)

Median
(25th-75th
centile)
Proportion of
unfilled shifts
" (% of
requested
shifts),
Median
(25th-75th
centile)
Full-time
doctor FTE,
Median
(25th-75th
centile)

Trust types

NHS general
acute trusts
(n)

Acute - NHS
specialist
trusts (n)
Mental health
trusts (n)

Community
health (n)

Ambulance
service (n)

East of
England

0.19

(0.09 to
0.28)

55.4

(31 to 87.7)

7.66

(0 to 17.9)

644.5

(34.6 to
1,222.1)

14

London

0.19

(0.09 to
0.31)

35.8

(18.5 to
68.5)

17

(6.9 to 27.1)

776.4

(50.6 to
1,685.4)

18

Midlands

0.29

(0.15 to
0.40)

70.1

(45.5 to
93.6)

3.7

(0t0 17.2)

344.3

(33.3to
1,222.5)

19

12

North East
& Yorkshire

0.18

(0.07 to
0.33)

60.3

(39.4 to 100)

9.6

(0 to 22.9)

654.1

(2.19 to
1,248.5)

23

10

North West

0.23

(0.13 to
0.39)

61.5

(33.9 to 88)

11.9

(0 to 27.7)

534.2

(218.1 to
1,047.1)

18

South East

0.22

(0.14 to
0.30)

39.6

(21.6 to
66.6)

13.1

(0 to 22)

438.4

(95.6to
1,332.6)

17

South West

0.12

(0.10 to
0.19)

55.4

(33.6 to 100)

8.8

(0 to 28.9)

636.7

(134.1to
1,354.7)

16
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STable 4: Negative binomial regression analyses for the three outcomes in 2019, sensitivity
analyses with acute and mental health trusts only, IRR a,b,c

Locum Intensity

Agency shifts

Unfilled shifts

Trust level
aggregate FTE

(reference group is

Reference group

Reference group

Reference group

quintile 1)

Quintile 2 0.499 (0.369 to 0.676), 1.044 (0.811 to 1.344), 2.189 (0.967 to 4.960)
<0.001 (0.077) <0.735(0.134) <0.060 (0.913) ’

Quintile 3 0.465 (0.321 to 0.676), 1.044 (0.760 to 1.434), 3.076 (1.179 to 8.023)
<0.001 (0.088) <0.787 (0.169) <0.022 (1508)

Quintile 4 0.486 (0.329 t0 0.716), 0.937 (0.671 to 1.311), 2.572 (0.937 to 7.063)
<0.001 (0.096) <0.708 (0.160) <0.067 (1.325) ’

Quintile 5 0.248 (0.157 to 0.390), 0.859 (0.574 to 1.287), 3.783 (1.237 to 11.572)
<0.001 (0.057) <0.462 (0.177) <0.020 (2.158) ’

Trust type Reference group Reference group Reference group

(reference group is
NHS non-specialist
trust)

NHS specialist trust

0.254 (0.176 to 0.366),
<0.001 (0.047)

1.600 (1.153 to 2.220),
<0.005 (0.268)

0.321(0.119 to 0.866),
<0.025 (0.162)

Mental health trust

0.991 (0.643 to 1.233),
<0.487
(0.147)

1.556 (1.180 to 2.052),
<0.002
(0.219)

1.015 (0.457 to 2.256),
<0.971 (0.414)

CQC ratings

(reference group is
trusts that provide
good and
outstanding
services)

Reference group

Reference group

Reference group

Inadequate and
requiring
improvement

1.626 (1.365 to 1.938),
<0.001 (0.145)

1.039 (0.899 to 1.201),
<0.601 (0.077)

1.329 (0.855 to 2.066),
<0.206 (0.299)

Index of multiple
deprivation
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(reference group is
quintile 1, where 1

is the most
deprived)
Quintile 2 1.072 (0.818 to 1.406), 1.077 (0.859 to 1.349), 0.585 (0.308 to 1.111)
<0.610 (0.148) <0.520 (0.124) <0.101(0.191)
Quintile 3 1.138 (0.855 to 1.514), 1.182 (0.936 to 1.494), 0.494 (0.248 to 0.986)
<0.375 (0.166) <0.159(0.141) <0.046 (0.174) '
Quintile 4 1.153 (0.855 to 1.554), 1.198 (0.933 t0 1.539), 0.948 (0.448 to 2.008)
<0.350 (0.175) <0.156 (0.153) <0.890 (0363)
Quintile 5 1.038 (0.741 to 1.455), 1.169 (0.882 to 1.550), 0.628 (0.286 to 1.381)
<0.827 (0.179) <0.278 (0.168) <0.247 (0.252) I
Region Reference group Reference group Reference group
(reference region
is London)
0.468 (0.328 t0 0.668), 1.595 (1.198 to 2.123), 1.258 (0.510 to 3.103)
South West <0.001 (0.085) <0.014 (0.233) <0.618 (0.580) ’
0.746 (0.531 to 1.048), 1.498 (1.136 to 1.975), 0.578 (0.262 to 1.273)
South East <0.092 (0.130) <0.006 (0.211) <0.174 (0.233) I
0.980 (0.718 to 1.337), 1.481 (1.149 to 1.908), 0.795 (0.371 to 1.700)
Midlands <0.896 (0.155) <0.001 (0.192) <0.553 (0.308) ’
0.815 (0.579 to 1.147), 1.632 (1.233 to 2.161), 0.419 (0.177 to 0.988)
East of England <0.240 (0.142) <0.001 (0.234) <0.047 (0.184) '
0.917 (0.646 to 1.301), 1.289 (0.964 to 1.724), 1.176 (0.508 to 2.724)
North West . : : ’

<0.627 (0.163)

<0.101 (0.191)

<0.704 (0.504)

North East and
Yorkshire

0.703 (0.491 to 1.005),
<0.053 (0.128)

1.450 (1.084 to 1.941),
<0.001 (0.215)

0.753 (0.299 to 1.901),
<0.549 (0.356)

constant

0.381 (0.221 to 0.656),
<0.001 (0.105)

0.339 (0.219 to 0.524),
<0.001 (0.075)

0.065 (0.017 to 0.247),
<0.001 (0.045)

a All models included data on 187 trusts (observations) with robust standard errors.
b 95% confidence intervals are in brackets; results are reported as incidence rate ratios (IRR) followed by P-values and
standard errors in parentheses.
¢ Coefficients can be interpreted as proportionate changes, for example, trusts in the North West had on average 8.3%
lower locum intensity than trusts in London.
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STable 5: Adjusted marginal effects for the three outcomes in 2019, acute and mental

health trusts, IRR a,b

Total shifts

| Agency shifts

Unfilled shifts

CQC rates

Good + outstanding

170.5 (130 to 211.1),
<0.001 [20.7]

,-":q:;r‘:zrgnent . 255 (197.1 to 312.9), ] ]
e <0.001 [29.6]

inadequate

Trust type

NHS non-specialist

213.8 (168.9 to 258.6),
<0.001 [22.9]

94.1 (86 to 102.3),
<0.001 [4.17]

31(22.6 t0 39.4),
<0.001 [4.31]

NHS specialist trust

61 (31.5 to 90.6),
<0.001 [15.1]

142.2 (98.3 to 186),
<0.001 [22.4]

7.23(0.53 to 14),
<0.001 [3.42]

Mental health trust

206.5 (122.7 to 290.3),
<0.001 [42.8]

148.3 (112.4 to 184.3),
<0.001 [18.3]

<0.001 [23.6]

Ambulance service | 11,829.7 (1,372.9 to 3.2 (-1.51t0 7.82], -
22,286.5), <0.001 <0.185 [2.4]
[5,335.2]
Community service | 308.4 (127.5to 489.3), | - -
<0.001 [92.3]
Trust size
Quintile 1 452.9 (201.3 to 704.6),
<0.001 [128.3] i i
Quintile 2 355.3 (196.8 to 513.8),
<0.001 [80.9] i i
Quintile 3 224.8 (150.9 to 298.7),
<0.001 [37.7] i i
Quintile 4 276.9 (193 to 360.8),
<0.001 [42.8] i i
Quintile 5 157.3 (111.2 to 203.5),

2 Model A included data on 220 trusts (observation) while models B and C included data on 214 trusts with robust standard

errors.

b Coefficients can be interpreted as absolute changes, for example, trusts that were rated as inadequate and requiring

improvement on average had 84.5 more weekly locum shifts than trusts that were rated as having good and outstanding

services.
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Figures

SFigure 1: Locum intensity, proportion of agency shifts and proportion of unfilled shifts in 2019, 2020 & 2021 - NHS Trust level

a)Mean locum intensity in 2019t*

i
w 8
L
g
3
2
g s
=
i
E
3 25
2 195
0 _...=|||||||||IIII||||||||||]"I"""mll‘mm“IIm |||m| "l

219 trusts ranked by locum intensity

t dash line indicates the median (0.195) locum intensity per week
per FTE across 219 NHS trusts in 2019.
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11 dash line indicates the median (69%) proportion of agency shifts
perweek across 229 NHS trusts in 2019.

g)Mean proportion of unfilled shifts in 2019¥
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229 trusts ranked by the proportion of unfilled shifts

¥ dash line indicates the median (7.23%) unfilled shift rate per week
across 229 NHS trusts in 2019.

b)Mean locum intensity in 20201*
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t 1 dash line indicates the median (0.170) locum intensity per week per
FTE across 216 NHS trusts in 2020.
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11 dash line indicates the median (62.9%) proportion of agency shifts
per week across 224 NHS trusts in 2020.
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¥ dash line indicates the median (8.12%) unfilled shift rate per week
across 224 NHS trusts in 2020.
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* dash line indicates the median (u=0.193) locum intensity per week
per FTE across 208 NHS trusts in 2021.

f)Mean proportion of agency shifts in 20211+
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220 trusts ranked by the proportion of agency shifts

t+ dash line indicates the median (u=55.7%) proportion of agency
shifts per week across 221 NHS trusts in 2021.
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¥ dash line indicates the median (u=12%) unfilled shift rate per week
across 221 NHS trusts in 2021.

*Ten, eight and thirteen trusts were excluded from the analyses of locum intensity due to very small or zerodenominators (i.e. low permanent doctor FTE) in 2019, 2020 and 2021, respectively.
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SFigure 2: Regional variation in locum intensity, proportion of agency shifts and proportion of unfilled shifts, 2019, 2020 & 2021 - NHS Trust level*
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d) Regional variation in locum intensity in 20201 **
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T Figure includes data from 216 NHS trusts in 2020
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g) Regional variation in locum intensity in 20211**
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T Figure includes data from 208 NHS trusts in 2021

h) Regional variation in the proportion of agency shifts in 20211+
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* The thick blue line represents the interquartile range (25th—75th centile) and the thin line represents the rest of the distribution with upper/lower adjacent values. The white dot represents the median of the
data.The distribution shape of the data is based on a kernel density estimation where wider sections of the plot represent a higher chance that members of the population of interest will take on a given value

and where thinner section represent lower chance.

** Ten, eight and thirteen trusts were excluded from the analyses of locum intensity due to very small or zerodenominators (i.e. low permanent doctor FTE) in 2019, 2020 and 2021, respectively.
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SFigure 3: Spatial map of locum intensity at the Sustainability and Transformation
Partnerships (STP) level, England 2019
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SFigure 4: Spatial map of agency shifts at the Sustainability and Transformation Partnerships
(STP) level, England 2019 (%)
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SFigure 5: Spatial map of unfilled shifts at the Sustainability and Transformation
Partnerships (STP) level, England 2019 (%)
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