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ABSTRACT

Objectives To determine the need for recovery (NFR)
among emergency physicians and to identify demographic
and occupational characteristics associated with higher
NFR scores.

Design Cross-sectional electronic survey.

Setting Emergency departments (EDs) (n=112) in the UK
and Ireland.

Participants Emergency physicians, defined as any
registered physician working principally within the ED,
responding between June and July 2019.

Main outcome measure NFR Scale, an 11-item self-
administered questionnaire that assesses how work
demands affect intershift recovery.

Results The median NFR Score for all 4247 eligible,
consented participants with a valid NFR Score was 70.0
(95% Cl: 65.5 to 74.5), with an IQR of 45.5-90.0. A

linear regression model indicated statistically significant
associations between gender, health conditions, type of
ED, clinical grade, access to annual and study leave, and
time spent working out-of-hours. Groups including male
physicians, consultants, general practitioners (GPs) within
the ED, those working in paediatric EDs and those with no
long-term health condition or disability had a lower NFR
Score. After adjusting for these characteristics, the NFR
Score increased by 3.7 (95% Cl: 0.3 to 7.1) and 6.43 (95%
Cl: 2.0 to 10.8) for those with difficulty accessing annual
and study leave, respectively. Increased percentage of
out-of-hours work increased NFR Score almost linearly:
26%—50% out-of-hours work=5.7 (95% Cl: 3.1 to 8.4);
51%—75% out-of-hours work=10.3 (95% Cl: 7.6 to 13.0);
76%—100% out-of-hours work=14.5 (95% Cl: 11.0 to
17.9).

Conclusion Higher NFR scores were observed

among emergency physicians than reported in any
other profession or population to date. While out-of-
hours working is unavoidable, the linear relationship
observed suggests that any reduction may result in NFR
improvement. Evidence-based strategies to improve
well-being such as proportional out-of-hours working
and improved access to annual and study leave should
be carefully considered and implemented where
feasible.
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Strengths and limitations of this study

» This is the first study evaluating the Need for
Recovery (NFR) Scale within a large healthcare
population.

» The inclusion of responses from over half of all UK
emergency departments indicates the results are
likely to be generalisable.

» The high volume of responses, with over half of
study sites exceeding 70% participant response
rates, indicates that the NFR Scale is an acceptable
measurement tool for physicians.

» The study is limited by the single point of time
measurement; therefore, seasonal bias cannot be
excluded and further assessment of test—retest reli-
ability is desirable.

» The use of self-administered dichotomous question-
naires is acknowledged to limit wider insights into
physician recovery and well-being.

INTRODUCTION

Recruitment and retention challenges in
acute care pose a significant and ongoing
threat to effective healthcare provision. The
need to maintain a healthy and sustain-
able workforce is vital to safeguard future
services." Physician well-being is a key influ-
ence on retention, with low job satisfaction
and high levels of stress directly leading to
concern over job sustainability.”™ Globally,
high rates of physician burnout are increas-
ingly recognised, along with the consequent
negative impact on delivery of high-quality
patient care.”™"

The Need for Recovery (NFR) Scale
measures the subjective perception of the
need to recuperate from the physical and
mental demands of a working day, and is a suit-
able tool with which to assess the early symp-
toms of fatigue in shift workers."" '* Within
unscheduled care settings such as emer-
gency medicine (EM), shift work is often of
high intensity, and additional factors such as
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department crowding, pressured resources and inability
to control patient volume may also influence NFR. Where
fatigue does occur and cannot be sufficiently recovered
between shifts, the effect is cumulative and may lead to
increased occupational stress and impaired long-term
health."” '

Burnout inventories are increasingly used as an attempt
to measure physician well-being.'> Although they provide
valuable insight into well-being, they are not without
issue. Limitations include variability in burnout defi-
nitions, time required for completion, ease of comple-
tion, respondent survey fatigue and difficulty translating
results into intervention.'®® Additionally, these methods
quantify established burnout; once this has occurred the
human and financial resource impact is already immense,
with associated workforce depletion and negligible miti-
gation strategies.'” *’ The identification of those clinicians
at risk of burnout, at an early timepoint when interven-
tions may be effective, presents a critical challenge.

Increasing NFR is associated with the likelihood
of progression to occupational burnout and health
complaints, with negative effects cumulative over time
in several validation studies."' '* Increased NFR may,
therefore, precede the onset of sustained occupational
burnout, and offer advantages over other burnout inven-
tories as a simple quantifiable metric obtained through a
rapid, standalone and repeatable 11-item questionnaire.
A single-centre study assessing the utility of the NFR in an
emergency department (ED) population reported a high
response rate (80%) and completion time of less than
10 min while gaining insight into shift patterns, work—
life balance and well-being.”’ This might suggest that
the method of questioning used in the NFR Scale and
emphasis on recovery as opposed to more emotive ques-
tioning could be beneficial in improving response rates
and reducing respondent fatigue in repeat usage. As such,
NFR may provide a valuable option for regular evaluating
of staff well-being and identifying opportunity for early
intervention in busy EDs. Staff well-being is the fourth
highest EM research priority identified by the James Lind
Alliance Priority Setting Partnership, involving patients,
carers and physicians.*

We, therefore, aimed to determine the NFR among
emergency physicians in EDs in the UK and Ireland, and
identify demographic and occupational characteristics
associated with higher NFR scores that might allow for
early targeted intervention to improve physicians’ well-
being and reduce burnout.

METHODS

This cross-sectional electronic survey study targeted a
representative sample of emergency physicians working
across the UK and Ireland, and was performed and
reported in line with the Checklist for Reporting Results
of Internet E-Surveys.” The study was registered at
the International Standard Randomised Control Trial

Number (ISRCTN) registry (https://doi.org/10.1186/
ISRCTN21869845).

Settings and participants

An initial sample of 100 EDs was deemed necessary
to ensure inclusion of greater than 50% of type 1 EDs,
defined as ‘an EM consultant-led 24-hour service with full
resuscitation facilities’, in England.** The study was coor-
dinated via the UK Trainee Emergency Research Network
(TERN) and delivered in collaboration with Paediatric
Emergency Research in the UK and Ireland (PERUKI)
and Ireland TERN.” ** Signposting to the survey and
enrolment of participants was led by site principal inves-
tigators (PIs), who were provided with standardised study
documentation. Local and national promotion of the
study was conducted at professional meetings, through
social media, national newsletters and using the Clinical
Research Network infrastructure.

Physicians of any grade who were registered with
either the UK General Medical Council or Irish Medical
Council, and who were employed within a participating
ED, were invited to participate. For the purposes of this
study, the term emergency physician is defined as all
doctors working within the ED. This included; doctors
specialising in EM, with specialty training comprising at
least 6 years of postgraduate training for full qualifica-
tion to achieve the grade of EM consultant, and non-EM
specialists undertaking rotations in the ED as part of
their professional training, including those in the first
and second year of postgraduate training and physicians
undertaking training in General Practice, Anaesthesia
and Acute Medicine who commonly complete a 4-6
month ED rotation (online supplemental material 1).
Physicians who did not hold a permanent contract with
a participating hospital (such as those working ad-hoc
locum shifts), those on leave during the study period, and
those in a non-clinical role were excluded.

Survey development

The NFR Scale consists of 11 items each requiring a
dichotomous ‘yes’ or ‘no’ response, originally developed
as a subscale of the Dutch Questionnaire on the Expe-
rience and Evaluation of Work (online supplemental
material 2, p. 10).*” Indicators of fatigue such as reduced
motivation for activities and concentration at the end of
a working day are assessed to measure the effect of work
demands experienced. A ‘yes’ response to an item, with
the exception of question four which is reversed, signals
an unfavourable situation. The total sum of the unfavour-
able responses is multiplied by 100 and divided by the
total number of scale items, 11, producing an overall score
between 0 and 100, with a higher score denoting a greater
NFR and increased short-term work-related fatigue. The
NFR Scale has previously been demonstrated to have an
overall Cronbach’s alpha of 0.88, a measure of internal
consistency and questionnaire reliability, with a range
of 0.81-0.92 in subgroup analyses of the same validation
study.” Following a minor amendment to one question to
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increase applicability to the study population (from ‘after
the evening meal, I generally feel in good shape’ to ‘after
my breaks, I feel fresh to continue my work’), feasibility
work in a single UK centre demonstrated a Cronbach’s
alpha of 0.79, and found that the NFR Scale was accept-
able and user friendly.”'

A patient and public involvement consultation was
conducted at the UK Emergency Medicine Trainee Asso-
ciation Conference (Cardiff, December 2018), using a
semistructured question guide for mixed focus groups to
review a proposed participant survey. A key element of
this consultation explored the use of a burnout inventory
within the proposed study; concerns relating to respon-
dent fatigue, length of survey and assessment of questions
using a Likert Scale indicated that such an inventory was
not universally acceptable to emergency physicians. Based
on this consultation, the final participant survey included
the 11-item NFR Scale used in the feasibility work and
44-items collecting the participants’ demographic, occu-
pational and perceived well-being characteristics (online
supplemental material 2). Questions relating to ‘out-
of-hours’ work were defined as work outside of normal
working office hours (09:00 until 17:00, Monday to
Friday).

A separate site-specific survey was developed de novo
with expert input from experienced emergency physi-
cians, consisting of 39 items identified from the litera-
ture and/or consensus of the study team, which explored
departmental, rota pattern and staffing characteristics
likely to provide context for analysis and interpretation
of individual survey results (online supplemental material
3). Only one site-specific survey was required per partici-
pating centre and was completed by the site PI.

Survey distribution, monitoring and recruitment

All participants were provided with an information sheet,
and consented to participation prior to completing the
survey; this was voluntary, anonymous and no incen-
tives were given. Respondents were able to review and
change their answers prior to final submission of the
survey. Branching logic was used for responses to certain
questions. Data were collected during a 6-week period
from 3 June 2019. During this period, advertisement
of the survey and weekly reminders were sent out via
site PIs. The participant and site-specific surveys were
open surveys accessed through a link and hosted on a
research-specific electronic survey platform, Research
Electronic Data Capture platform (University of Bristol),
which complies with European General Data Protection
Regulations.* *

Prior to study commencement, site PIs provided a best
estimate of eligible participants which accounted for
local physician absence due to sickness, leave and factors
such as sabbaticals and professional secondments. This
denominator was used to give a best estimate of the per-
site survey response rate, with a stated aim of achieving a
70% response rate.

Statistical analysis

Statistical analysis was undertaken using STATA V.14.”!
Participants were only included in any of the reported
analyses if they were from 1 of the 112 registered sites and
provided a response for at least 8 of the 11 items of the
NFR Scale as per imputation guidelines. Imputation was
performed by replacing missing items with the mean of
all completed item responses.”

As one item in the NFR Scale was amended due to
applicability to the study population, the internal consis-
tency of the NFR Scale for all participants with a valid
NFR Score was calculated by Cronbach’s alpha.

To describe the study sample, the frequency and
percentage of participants by site, demographic and
occupational characteristics are reported. As the distribu-
tion of the NFR Score in this study was negatively skewed,
summary statistics of the median NFR Score are reported
with corresponding bootstrapped 95% CIs from 1000
replications (providing there are at least eight observa-
tions to allow for sufficient number of sample combina-
tions), and IQR of all eligible participants. Box plots were
used as visual aids to identify covariates that may have a
statistically significant association with the NFR Score and
the nature of the relationship.

Table 1 Characteristics of sites registered to take part in
the survey study

N (%)
Site characteristics Total=112
Country
England 89 (79.5)
Wales 3(2.7)
Northern Ireland 3(2.7)
Scotland 12 (10.7)
Ireland 5(4.4)
ED annual attendance
<50 000 11 (9.8)
50 001-100 000 46 (41.1)
>100 000 42 (37.5)
Missing 13 (11.6)
Specialist designation
Trauma unit* 55 (49.1)
Major trauma centre (MTC)T 25 (22.3)
Stroke centre 42 (37.5)
PCI centre 30 (26.8)

*In the UK National Health Service, a hospital that provides care
for all except the most severe major trauma patients. May provide
initial stabilisation of severely injured patients prior to transfer to an
MTC.

TA specialist (tertiary) centre responsible for care of the most
severely injured patients.

ED, emergency department; PCI, percutaneous coronary
intervention.
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Figure 1

Prefer not to say

Box plots of Need for Recovery (NFR) Score by participant demographic characteristics, excluding any participants

who did not respond to the question (ie, missing). Plot (A) age group in years; (B) gender; (C) clinical grade; (D) any long-term
health condition or disability. ST1-ST2, specialist training year 1-2 (this included physicians training in anaesthetics, emergency
medicine (EM), acute medicine and general practice); SASG, EM staff grade, associate specialist and specialty grade physician;
GP, general practitioner working within the emergency department (ED).

To facilitate comparisons with the previous published
literature and given the large number of participants, we
fitted Gaussian, mixed effects, linear regression models
to NFR Score, where site was included as a random
effect to account for potentially unknown differences
between EDs. To identify statistically significant associa-
tions between the NFR Score and observed covariates, the
forward model selection procedure was implemented;
inclusion in the model was based on the goodness of fit
test at the 5% level of significance, using only participants
with complete NFR Score and covariate data. The final
model was estimated using participants with complete
data for the included covariates and NFR Score, with the
coefficient estimate calculated by adjusting for all covari-
ates reported in the model. Quantile regression was used
to confirm the direction and significance of the identified
associations under non-parametric assumptions.

RESULTS
Characteristics of the 112 participating sites are presented
in table 1.

Of 5107 unique visits to the online survey, 4365 of these
were registered at 1 of the 112 sites and provided consent,
with 4247 completing at least 8 items of the NFR Scale.
Cronbach’s alpha for all participants with a valid NFR
Score was 0.80. The median NFR Score across all eligible
participants was 70.0 (95% CI: 65.5 to 74.5), with an IQR
of 45.5-90.0. Figures 1 and 2 and tables 2 and 3 present a

selection of participant’s NFR Score by demographic and
occupational characteristics, with additional characteris-
tics presented in the online supplemental material 4.
Only 7.5% of the participants were aged over 50 years,
and the majority were aged between 26 and 30 years
(28.6%). NFR Score appeared to decrease with age, such
that those in age groups 20-35 years all had a median
score of 72.7, age groups 36-55 had a median score of
63.6, and those over 55 years had a median score of 54.5
(figure 1A). There was a reasonable balance between
males and females, with just over 1% who did not submit a
response (missing), preferred not to say or other. Females
had a higher median NFR Score of 72.7 (95% CI: 70.5 to
75.0) compared with males 63.6 (95% CI: 60.8 to 66.5)
(figure 1B). Within clinical grade, consultants accounted
for over a quarter of the participants who (with GPs)
had the lowest median NFR Score of 54.5 (consultants
95% CI: 53.6 to 55.5) compared with 72.7 in all other
grades (figure 1C). The majority of participants had no
long-term health conditions or disability (88.6%), with a
lower NFR Score of 63.6 (95% CI: 60.2 to 67.1) compared
with those who did report a long-term health condition
or disability 72.7 (95% CIL: 66.2 to 79.2) (figure 1D).
Most participants worked full time (83.5%), but overall,
the NFR Score did not decrease as contract proportion
decreased (table 2). Over half (54.6%) had been working
in their current ED for 1 year or less and generally had
higher NFR scores compared with those present for over
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who does not respond to the question (ie, missing). Plot (A) ability to obtain study leave when requested; (B) ability to obtain
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(ED) only.

1 year. Less than 35% of participants declared significant
caring responsibilities outside of work, but those who do
had a lower median NFR Score (63.6, 95% CI: 62.8 to
64.5) than those who did not (72.7, 95% CI: 68.5 to 77.0).

Most of the participants agreed or strongly agreed
they were able to obtain study or annual leave when
requested (68% and >73%, respectively). As the ability to
obtain study and annual leave on request increased, the
NFR Score decreased from 81.8 (95% CI: 81.4 to 82.2)
to 54.5 (95% CI: 49.4 to 59.7) for study leave and 81.8
(95% CI: 76.4 to 87.2) to 60.0 (95% CI: 51.8 to 68.2) for
annual leave (figure 2A,B). There was evidence that the
NFR Score increased as the proportion of time working
out-of-hours increased, from 54.5 (95% CI: 47.8 to 61.3)
to 81.8 (95% CI: 75.4 to 88.3) (figure 2C). Over 75% of
participants spent the majority of their time in adult EM
with a median NFR Score of 72.7 for mixed or adult only,
which was higher when compared with paediatrics only
63.6 (95% CI: 55.2 to 72.1) (figure 2D). Most participants
worked 1 in 2 weekends (36%) with a median NFR Score
of 72.7, which decreased to 54.5 for those who did not
work any weekend shifts (see table 3). Over 50% reported
working five to eight consecutive clinical shifts and had
a median NFR Score of 72.7, compared with those who
worked less than five who had a median NFR Score of
<63.6.

The summary statistics of the final regression model are
presented in table 4.

This model was based on 3979 participants with
complete data for all the included covariates. Quantile

regression confirmed the direction and significance of
the associations remained the same (online supplemental
material 5). Each covariate was adjusted for all other
statistically significant associations. The results from this
model indicated there were statistically significant asso-
ciations between gender, health conditions, type of ED
(adult or paediatric), clinical grade, access to annual
and study leave, and time spent working out-of-hours.
The model suggested that males, GPs or consultants,
those working in paediatrics and those with no long-term
health condition or disability had the lowest NFR Score.
The greatest increase in NFR Score was associated with
those who reported more than a 75% proportion of out-
of-hours work (14.45: 95% CI: 10.97 to 17.92). If partici-
pants strongly agreed they were able to obtain study leave
on request this reduced their NFR Score by 6.5 (95% CI:
3.56 to 9.43) and annual leave could reduce their NFR
Score 4.89 (95% CI: 1.72 to 8.06).

DISCUSSION

Emergency physicians in the UK and Ireland have a
higher NFR Score than has been reported in any previ-
ously studied population.' 357 Three modifiable occu-
pational factors were significantly associated with higher
NFR scores (poor access to annual leave and study leave,
and proportion of out-of-hours work), and four further
non-modifiable demographic factors were associated with
a decreased NFR Score. These were the senior grade of
EM consultant, male gender, absence of long-term health
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Table 2 Summary statistics of NFR Score by participant’s characteristics

NFR Score
Participant characteristics N (%) Median (95% CI) [LQ-UQ]
All participants 4247 (100) 70.0 (62.0 to 78.0) 45.5-90.0
Length of time worked in current ED (months)
0-3 740 (17.5) 72.7 (71.7 to 73.8) 45.5-90.9
>3-6 848 (20.0) 72.7 (712.7 to 72.7) 54.5-90.9
>6-12 729 (17.2) 72.7 (64.7 to 80.7) 45.5-90.9
>12-24 370 (8.7) 63.6 (58.8 to 68.4) 45.5-90.9
>24-60 583 (13.8) 63.6 (62.2 to 65.1) 36.4-81.8
>60-120 497 (11.7) 63.6 (56.7 to 70.5) 36.4-81.8
>120 473 (11.2) 54.5 (46.6 to 62.5) 36.4-81.8
Missing 7(0.2) 18.2 (NA)* 9.1-54.5
Type of contract
100% 3445 (83.5) 72.7 (67.1to 78.4) 45.5-90.9
90% 72 (1.7) 63.6 (54.0 to 73.3) 36.4-81.8
80% 200 (4.8) 63.6 (61.4 to 65.8) 45.5-81.8
70% 116 (2.8) 72.7 (63.6 to 81.9) 50.0-81.8
60% 142 (3.4) 63.6 (54.4 to0 72.9) 45.5-90.9
50% 85 (2.1) 63.6 (53.5 to 73.7) 36.4-81.8
<50% 66 (1.6) 50.0 (35.7 to 64.3) 27.3-81.8
Missing 121 (2.9) 72.7 (67.8t0 77.7) 54.5-90.9
Significant caring responsibilities outside of work
No 2616 (63.6) 72.7 (68.5 to 77.0) 45.5-90.9
Yes 1427 (34.7) 63.6 (62.8 to 64.5) 36.4-81.8
Prefer not to say 73 (1.8) 81.8 (71.0 t0 92.7) 54.5-90.9
Missing 131 (3.2) 72.7 (68.2 to 77.3) 54.5-90.9

Frequency and percentage, median Need for Recovery (NFR) Score with 95% bootstrapped Cls and the IQR of participants within each

category.
*Insufficient observations for Bootstrapped 95% Cls based.
ED, emergency department; LQ, lower quartile; UQ, upper quartile.

condition or disability, and working in a paediatric only
ED.

The NFR median Score of 70 found in this study
compares unfavourably with multiple occupational groups
and baseline population data from a large Dutch valida-
tion study,”” where the highest frequency of responses
were observed at the lower end of the scale. Previous
measurement in shift workers (including hospital nurses)
showed significantly lower NFR scores,13 3 as did studies
of heavy goods vehicle drivers and merchant seafarers, all
with average NFR scores in the range 36-44.%°%% Our find-
ings are, however, congruent with our own feasibility work
completed in a single-centre UK ED, reporting a median
NFR Score of 81.8 in all staff groups.”’ The impact of
rising patient numbers and overcrowding on UK and
Ireland EDs is commonly reported,38 % but our findings
are the first to illustrate the impact of high work demand
on physicians’ need to recuperate from work and the
modifiable factors which can mitigate this fatigue.

The three modifiable occupational factors represent
areas of autonomy and control, correlating well with
previous work establishing these as core drivers to mini-
mise physician workplace stress and ensure well-being.>***!
Prioritising change in these domains may result in NFR
Score reduction and reduce negative effects on health
and well-being, including occupational burnout. While
out-of-hours working is inherent and unavoidable in EM,
the linear relationship we observed suggests that any
reduction may result in direct improvements in NFR, and
evidence-based strategies such as proportional control of
out-of-hours working, annualised rota patterns and/or
provision of rest facilities should, therefore, be consid-
ered urgently.“"44

As NFR does not change with seniority prior to consul-
tant level, this indicates that factors that could be postu-
lated to influence work stress in postgraduate training,
such as increased responsibility, management roles and
experience, appear to have a limited influence on NFR.

6

Cottey L, et al. BMJ Open 2020;10:041485. doi:10.1136/bmjopen-2020-041485

"yBuAdoo Aq paloalold 1sanb Aq 0Z0z ‘9 JaquisAoN uo /wod g uadolwagy:dny woly papeojumoqd 0Z0zZ JSqWBAON g U0 S8HT0-0202-uadolwg/osTT 0T Se paysignd 1siiy :uado NG


http://bmjopen.bmj.com/

Table 3 Summary statistics of NFR Score by occupational characteristics

NFR Score
Occupational characteristics N (%) Median (95% CI)* [LQ-UQ]
All participants 4247 (100) 70.0 (62.0 to 78.0) 45.5-90.0
Scheduled weekend work frequency
1in2 1479 (36.0) 72.7 (72.3t0 73.2) 54.5-90.9
1in3 865 (21.1) 72.7 (68.1to 77.4) 45.5-90.9
1in4 542 (13.2) 63.6 (57.1 t0 70.2) 45.5-81.8
1in5 310 (7.5) 54.5 (48.4 to 60.7) 36.4-81.8
1in6 485 (11.8) 54.5 (49.8 to 59.3) 27.3-81.8
<1in6 307 (7.5) 63.6 (55.2 to 72.1) 36.4-81.8
None 121 (2.9) 54.5 (45.7 to 63.4) 27.3-81.8
Missing 138 (3.4) 72.7 (65.9 to 79.6) 45.5-90.9
Maximum number of consecutive clinical shifts scheduled to work
1 52 (1.3) 63.6 (45.1 to 82.2) 27.3-90.9
2 190 (4.6) 54.5 (47.6 to 61.5) 27.3-72.7
3 465 (11.3) 63.6 (60.3 to 67.0) 36.4-81.8
4 783 (19) 63.6 (63.0 to 64.3) 45.5-81.8
5 827 (20.1) 72.7 (66.2 to 79.3) 45.5-81.8
6 389 (9.5) 72.7 (67.3 t0 78.2) 45.5-90.0
7 855 (20.8) 72.7 (70.8 to 74.6) 45.5-90.9
8 554 (13.5) 72.7 (66.5 to 78.9) 54.5-90.9
Missing 132 (3.2) 72.7 (67.9 to 77.6) 54.5-90.9

Frequency and percentage, median Need for Recovery (NFR) Score with 95% bootstrapped Cls and the IQR of participants within each

category.

*Bootstrapped 95% Cls based on 1000 replications on a minimum of 8 observations.

LQ, lower quartile; UQ, upper quartile.

It is, therefore, possible that the reduction in NFR seen
in those at consultant level supports the hypothesis that
broader perceptions of job autonomy and control, may
be explicitly linked to well-being in healthcare.” ** This
correlates with our finding that poor access to study and
annual leave increases NFR, likely to be more accessible at
a senior level. Further areas merit exploration including
the link to out-of-hours working, influence of night and
day shift proportions and possible qualitative enquiry of
personal experience and clinical performance.

The relationship observed between gender and NFR
is likely to be overly simplistic requiring further evalua-
tion. Presumed confounding variables affecting this issue
(such as a primary carer role and domestic responsibil-
ities) have been previously reported to be unrelated or
protective against maladaptive fatigue and are supported
with findings from this study.*

Awareness of the four demographic factors identified
could be important at a departmental planning level
and increase advocacy for colleagues at greatest risk of
impaired well-being.

The main strength of our study is inclusion of
responses from over half of all UK EDs, enhancing
generalisability of our findings.** The high volume of

responses indicates the NFR Scale as an 11-item survey,
is an acceptable measure for physicians, with over half
of sites exceeding 70% response rates. A key weakness
is the single-point-of-time measurement, as seasonal
bias may have affected NFR scores. Furthermore, we
acknowledge the disadvantages of self-administered
dichotomous questionnaires which may limit the rich-
ness of insights.**” Open-ended questions may be desir-
able in future survey iterations.

The straightforward construction and interpretation,
ease of administration and completion confers advan-
tages of the NFR Scale over more complex well-being
inventories allowing for quick assessment of a workforce
NFR, especially in a busy clinical environment. Where
identified to be high and interventions initiated such as
a rota change, the NFR Scale can be easily repeated to
confirm or refute the impact, and may identify further
areas resulting in continual improvement while mini-
mising survey respondent fatigue.

Future areas of work will include analysis of the NFR
findings in relationship to well-being and burnout. Any
future work should also include other ED staff groups
and physician groups to gain a broader picture across the
multiprofessional team.
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Table 4 Summary of final Gaussian, mixed effects, linear
regression model fitted to the Need for Recovery (NFR)
Score, including the adjusted coefficient estimate (Adj. Coef.
Est.) with corresponding 95% CI and p value

Adj. Coef. Est. (95% CI)* P valuet

Constant 59.51 (55.53 to 63.49) <0.001
(baseline NFR Score)
Gender (baseline=male)

Female 3.40 (1.80 to 4.99) <0.001

Other/prefer not to say —-0.46 (-9.07 to 8.15) 0.916
Any long-term health conditions or disabilities (baseline=no)

Yes 8.52 (5.67 to 11.36) <0.001

Prefer not to say 6.24 (1.52 to 10.95) 0.01
ED paediatrics only (baseline=no)

Yes —-7.08 (-10.4 to -3.77) <0.001
Clinical grade (baseline=foundation)

ST1-ST2 —0.08 (-2.67 to 2.51) 0.953

>ST2 1.32 (-1.37 t0 4.01) 0.336

SASG -1.13 (-4.27 t0 2.02) 0.482

GP —-8.26 (-15.09 to —1.44) 0.018

Consultant -5.30 (-8.07 to —2.53) <0.001
| have been able to request and take study when | wanted
(baseline=neutral)

Strongly disagree 4.23 (-0.26 to 8.71) 0.065

Disagree 3.72 (0.29 to 7.15) 0.034

Agree —-1.32 (-3.60 to 0.96) 0.257

Strongly agree —-6.50 (-9.43 to -3.56) <0.001

| have been able to request and take annual when | wanted
(baseline=neutral)

Strongly disagree 6.43 (2.03 to 10.83) 0.004
Disagree 1.13 (-2.34 to 4.61) 0.523
Agree -2.84 (-5.54 to -0.14) 0.039
Strongly agree —4.89 (-8.06 to —-1.72) 0.002
Proportion of time spent working out-of-hours (baseline=0%-25%)
26%-50% 5.74 (3.13 to 8.35) <0.001
51%-75% 10.32 (7.60 to 13.03) <0.001
76%-100% 14.45 (10.97 to 17.92) <0.001

*Each coefficient estimate is adjusted for all other covariates in the
model.

TNull hypothesis: Adj. Coef. Est.=0 (ie, is there statistically significant
evidence this category differs from the baseline category).

ED, emergency department; GP, General Practitioner working within
the ED; SASG, emergency medicine staff grade, associate specialist
and speciality grade physician; ST1-ST2, specialist training year

1-2 (this included physicians training in anaesthetics, emergency
medicine, acute medicine and general practice).

In conclusion, this study provides a robust estimate
of the NFR for emergency physicians in the UK and
Ireland, which is higher than any occupation reported
to date. Several potentially modifiable occupational char-
acteristics were associated with higher NFR, and future
work to assess the impact of modifying these factors will
inform strategies to reduce NFR. In time, this may lead to

improved long-term physician well-being and enhanced
staff retention.
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