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Abstract
Background: Variations in patient outcomes between providers have been described for emergency admissions, including
general surgery. The aim of this study was to investigate whether differences in modiﬁable hospital structures and processes
were associated with variance in mortality, amongst patients admitted for emergency colorectal laparotomy, peptic ulcer
surgery, appendicectomy, hernia repair and pancreatitis.
Methods: Adult emergency admissions in the English NHS were extracted from the Hospital Episode Statistics between April
2005 and March 2010. The association between mortality and structure and process measures including medical and nursing
stafﬁng levels, critical care and operating theatre availability, radiology utilization, teaching hospital status and weekend
admissions were investigated.
Results: There were 294 602 emergency admissions to 156 NHS Trusts (hospital systems) with a 30-day mortality of 4.2%. Trustlevel mortality rates for this cohort ranged from 1.6 to 8.0%. The lowest mortality rates were observed in Trusts with higher levels
of medical and nursing stafﬁng, and a greater number of operating theatres and critical care beds relative to provider size. Higher
mortality rates were seen in patients admitted to hospital at weekends [OR 1.11 (95% CI 1.06–1.17) P<0.0001], in Trusts with fewer
general surgical doctors [1.07 (1.01–1.13) P=0.019] and with lower nursing staff ratios [1.07 (1.01–1.13) P=0.024].
Conclusions: Signiﬁcant differences between Trusts were identiﬁed in stafﬁng and other infrastructure resources for patients
admitted with an emergency general surgical diagnosis. Associations between these factors and mortality rates suggest that
potentially modiﬁable factors exist that relate to patient outcomes, and warrant further investigation.
Key words: healthcare delivery; health resources; health services research; outcome

Patients undergoing emergency general surgery, especially those
undergoing intra-abdominal operations, are at high-risk of poor
postoperative outcomes.1 2 The variability in the quality of care
delivered and the outcomes from emergency admissions and operations is of growing concern.3 4 The Royal College of Surgeons of

England (RCS) has highlighted this variability and proposed a
care bundle which addresses many of the perceived deﬁciencies,
but also highlights the paucity of high quality data on the care of
the higher risk general surgical patient.5 The Enhanced PeriOperative Care for High-risk patients (EPOCH) study, currently
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Editor’s key points
• Levels of clinician seniority and stafﬁng, and other resources, are likely to impact on outcomes of care, particularly in the emergency setting.
• This study has identiﬁed variation in risk-adjusted mortality of emergency general surgical patients associated with
modiﬁable structures and process.
• Evidence-based structured pathways and appropriate resources are needed to improve perioperative surgical care.

Methods
The reporting of this study conforms to the STROBE statement.
Ethical approval for studies using Hospital Episode Statistics
(HES) database extracts by our unit has previously been sought
and we have conﬁrmation that it was not required (Wandsworth
Research Ethics Committee).

Emergency general surgery cohort
Patient and outcome data were obtained from the HES database
from 1st April 2005 to 31st March 2010. The HES data warehouse is
an administrative database that records the details of every patient
admission in England and holds patient-level data on patient characteristics, comorbidities, and social deprivation indices.
We extracted relevant data for all emergency admissions to
each Trust categorized into a number of predeﬁned clinical groups.
These patient groups covered a spectrum of emergency general
surgical procedures (appendicectomy, hernia repair, colorectal
laparotomy, peptic ulcer surgery) and acute pancreatitis. The outcomes of this cohort have been previously published along with

details of patient selection.10 The groups were analysed as an
amalgamated emergency general surgical dataset. Patient selection was based on the primary procedural code (Ofﬁce of Population, Census and Surveys-Version 4, OPCS-4), with the exception
of pancreatitis, where selection was based on primary diagnostic
code (International classiﬁcation of diseases-Tenth Revision,
ICD-10) as this condition is the most frequently managed nonoperative surgical condition (Supplementary data Appendix 1).

Outcomes: death
The primary outcome measure was 30-day mortality; 90-day
mortality was a secondary outcome measure; both were determined from the Ofﬁce of National Statistics (ONS) Registry linkage to HES records.
The confounding effect of inter-hospital transfer on mortality
rates was accounted for as patients can be tracked between providers within HES. Concurrent admissions were linked and the
ultimate outcome was assigned to the index hospital (superspells), which provides the most accurate reﬂection of death
rate. The outcome was attributed to the index hospital Trust, deﬁned as the Trust in which the operation was undertaken for patients who had surgery, with the exception of pancreatitis where
the initial hospital of admission was used.

Outcomes: complications and failure to rescue
To aid understanding of the underlying mechanisms by which
death rates vary across institutions a post hoc analysis of 30-day
complication and FTR rates was performed comparing trust mortality categories. Complications were considered binary outcomes. Both surgical complications and medical complications
were included using respectively OPCS-4 and ICD-10 codes (Supplementary data Appendix 2). Further details of the methodology
used have been published previously.12 FTR was deﬁned as the
number of deaths after a complication divided by the number
of patients with a complication.

Structure and process factors
Structure and process data were collated from the Department of
Health, Health and Social Care Information Centre (HSCIC) and
NHS England databases.13–15 The variables selected for inclusion
in the analysis encompassed aspects of stafﬁng, critical care and
operating theatre availability, radiology utilization, and teaching
status, including those in the NHS Trust Development Authority
accountability framework for NHS Trust boards and the World
Health Organization standardized surgical metrics.16 17 The variables included in the analysis consisted of total doctors, total
doctors in general surgery, consultant doctors in general surgery,
senior house ofﬁcers in general surgery, house ofﬁcers in general
surgery, total nurse stafﬁng, total critical care beds, operating
theatres, MRI usage, CT usage, total ultrasound, total ﬂuoroscopies, total senior house ofﬁcers and total house ofﬁcers, teaching
status and weekend vs weekday admission.
Where appropriate, numerical factors were scaled as either
per hospital bed or annual emergency general surgical admission
caseload (general surgical stafﬁng variables), in order that relative differences between Trusts could be ascertained. Numerical
variables were further categorized into tertiles for ease of interpretation. Hospitals were classiﬁed as teaching hospitals if they
had a direct and speciﬁc link with a member of the Medical
School Council in England. Analysis was performed at NHS
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underway in the UK, aims to assess the impact of implementation of a modiﬁcation of this perioperative care pathway, for
patients undergoing emergency laparotomy.
There are also national efforts underway in England and Wales
to audit general surgical emergency practice and link outcomes to
structures and processes of care. Conducted by the National Institute of Academic Anaesthesia’s Health Services Research Centre,
the National Emergency Laparotomy Audit (NELA) organizational
audit, identiﬁed inter-institutional variation in structure and process measures including critical care bed provision, availability of
imaging and interventional radiology, emergency theatre provision, and patterns of stafﬁng. An individual patient audit of all
adults undergoing emergency laparotomy in NHS Hospitals in
England and Wales commenced in December 2013 and the ﬁrst report will be published in the second half of 2015.
Variation in healthcare resource availability and utilization is
well established in the UK.6 In the USA, a number of structure and
process factors have been shown to affect patient outcomes,
across disparate specialities in individual hospitals.7 Although
our understanding remains incomplete, this observation does
suggest that structural and process factors may be relevant
at a provider level,8–10 including ‘failure-to-rescue’ (FTR).11 The
National Conﬁdential Enquiry into Patient Outcome and Death
(NCEPOD) and the RCS have highlighted staff numbers and seniority as particularly important in reducing variations in outcome.
The primary aim of this study was to identify whether modiﬁable structures and processes within NHS Trusts (hospital systems)
in England were associated with mortality in patients undergoing
emergency general surgery or admitted with pancreatitis.
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by year of discharge and by patient group.20 For comorbidities,
the previously validated Charlson score was used, which requires
data from previous hospital admissions. Consequently, HES data
from 1st April 2004 were included for risk-adjustment.21 Patient
factors formed ﬁrst-level predictors and a random hospital effect
the second level. The expected mortality for each patient was calculated from the sum of the product of the parameter estimates
from the logistic regression models with the relevant covariate
value. The parameter estimates used to calculate the expected
numbers of deaths at each hospital were obtained, only from
the data from other hospitals.
The difference between the expected and observed mortality
in each hospital was quantiﬁed and tested using standardized
funnel plots.22 A Poisson distribution modelled the expected divergence between observed and expected mortality. A statistically
signiﬁcant divergence was reported when it exceeded the 95%
CI of the Poisson distribution.

Trust level (i.e. potentially including more than one physical site)
and the term ‘Trust’ is used synonymously with ‘hospital’.

Statistical analysis
Analyses were done according to study protocol using methodology detailed in two recent publications.18 19 The analyses
were undertaken with SAS version 9.2 and 9.4 (SAS Institute,
USA) and R version 3.0.2 (R Foundation for Statistical Computing,
Austria).
The primary outcome measure was death within 30-days of
the index operation or admission (for pancreatitis). Death within
90 days was used as a secondary outcome. The risk standardization procedures and hierarchical modelling utilized is detailed
previously. 9 10
Adjustment was made for age, sex, comorbid conditions, social deprivation indices (based on residential address), stratifying

Diagnosis/procedure

Acute
pancreatitis

Observed to Expected Mortality Ratio

Number of patients/procedures 58 159
Mean patient age (yr)
56.1 (17–104)
Male proportion (%)
52.3
RCS Charlson co-morbidity score (%)
0
64.7
1
25.1
2
7.4
3
2.8
Social deprivation quintile (%)
1
27.0
2
21.7
3
19.1
4
17.3
5
15.1
30 day mortality rate (%)
5.2
90 day mortality rate (%)
7.1

Hernia
repair

Appendicectomy

Upper gastrointestinal
emergency laparotomy

Colorectal
emergency surgery

42 302
63.2 (17–106)
57.0

141 538
33.9 (17–101)
51.7

10 237
59.4 (17–102)
58.5

42 366
65.5 (17–102)
47.5

65.3
24.3
7.5
3.0

88.7
10.3
0.9
0.2

65.7
23.5
7.9
2.9

35.3
42.4
16.1
6.3

21.2
20.9
20.8
19.7
17.4
3.3
4.9

20.8
20.7
20.0
19.4
19.2
0.2
0.3

31.3
21.7
17.6
16.2
13.2
15.1
18.8

19.3
19.7
20.6
20.7
19.8
14.6
19.9
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Fig 1 Funnel plot of observed to expected mortality ratio by expected 30 day mortality. Blue and green lines represent the upper and lower approximate 95%
conﬁdence limits of the Poisson distribution. Pink cross (low mortality outlier trusts), green cross (expected mortality trusts) and blue cross (high mortality
outlier trusts).
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Table 1 Patient characteristics and crude day 30 and day 90 mortality outcomes for emergency general surgical patients in acute English
NHS trusts

0.023 (0.019–0.027)
P=0.014
0.027 (0.023–0.027)
P=0.005
0.038 (0.022–0.055)
0.022 (0.019–0.024)
P=0.002
0.022 (0.021–0.023)
P=0.0003
0.029 (0.022–0.036)
3.5
29.5
19.2
10.9

4.6
17.0
8.5

33.8

15.1
7.9

40.2

5.5

0.59 (0.56–0.62)
P=0.002
0.64 (0.61–0.67)
P=0.001
0.85 (0.65–1.05)

0.20 (0.18–0.21)
P=0.006
0.22 (0.21–0.23)
P=0.017
0.28 (0.22–0.35)

0.10 (0.09–0.11)
P=0.055
0.12 (0.11–0.12)
P=0.15
0.14 (0.11–0.17)

0.029 (0.025–0.033)
P=0.060
0.031 (0.029–0.033)
P=0.055
0.040 (0.032–0.048)

1.88 (1.80–1.97)
P=0.003
1.20 (1.91–2.02)
P=0.003
2.33 (2.04–2.62)

Critical Care Beds
per bed
Operating
theatres per bed
Consultant
doctors per
bed

Total doctors
general surgery
per admission

House ofﬁcers
general surgery
per admission

Nurses per
bed

Low mortality
outlier

Mortality
At 90 days, 12 trusts were high mortality outliers and 6 trusts were
low mortality outliers.

High mortality
outlier
Expected

Complication and failure to rescue
The patients in low mortality trusts had higher comorbidity indices and a correspondingly higher complication rate, however FTR
after a complication and overall death rate were lower (Table 2).

Total doctors
per bed

Mortality
There was signiﬁcant variation in risk-adjusted mortality between acute NHS trusts. At 30 days, 14 trusts were high mortality
and 9 trusts were low mortality outliers (Fig. 1). Low mortality
outlying trusts at 30 days had signiﬁcantly greater provision per
bed of doctors (0.85 vs 0.59 doctors per bed, P=0.002), consultant
doctors per bed (0.28 vs 0.20, P=0.006), nursing staff per bed
(2.33 vs 1.88, P=0.003), critical care beds per bed (0.038 vs 0.023,
P=0.014) and operating theatres per bed (0.029 vs 0.022, P=0.002)
than high mortality trusts. Low mortality outlying trusts at 30
days tended to have a greater number of general surgical doctors
(0.14 vs 0.10 doctors per admission, P=0.055) and possibly general
surgical house ofﬁcers (0.040 vs 0.029 doctors per admission,
P=0.06) per emergency admission than high mortality outliers
(Table 2).

Structures

Characteristics of low and high mortality outlying trusts

Day 30
death (%)

There was considerable variability in the provision of medical
and nurse stafﬁng per bed, critical care bed, standard care bed ratios, operating theatres, and utilization of radiological diagnostic
tests between Trusts. Measures of statistical dispersion are summarized in Supplementary data Appendix 3.

Failure to
rescue rate
day 30 (%)

Variability in structures and processes of care

Complication
rate (%)

The dataset comprised 294 602 patients admitted with general
surgical emergencies to 156 English NHS Trusts in the ﬁve-year
period. Patient characteristics and outcomes are summarized in
Table 1. The overall mortality was 4.2% at 30 days and 5.8% at 90
days. NHS Trust mortality rates following eligible procedures ranged from 1.6 to 8.0%.

Charlson
category
2 or 3 (%)

Results
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The unifactorial association of each structure and process factor
with mortality was assessed using a risk adjusted binary logistic
regression model. A stepwise selection procedure was done to
determine whether inclusion of each individual structure or process covariate, improved goodness-of-ﬁt. Factors with P<0.2 in
the unifactorial analysis were included in a risk adjusted multifactorial model and tested for signiﬁcance using a backward selection process using P<0.05. Weekend hospital admission,
deﬁned as admission on a Saturday or Sunday, was included in
the multifactorial model.

Outcomes

Association of structures and processes of care
with outcome

30-day
mortality
category

NHS Trusts were therefore categorized into low mortality outlier, expected mortality and high mortality outlier categories of
risk adjusted 30-day mortality. Differences in the characteristics
of high, expected and low mortality trusts were tested using
 and Tukey’s Range test. Proportions were compared
using the χ2 test.

Table 2 Differences in Charlson comorbidity category, outcomes and hospital structures between Trust with high, as expected and low 30-day mortality for emergency general surgical
admissions. Structural variables were scaled by overall hospital bed number, except general surgical stafﬁng which was scaled by general surgical emergency patients per annum. Values for
structural variables are the mean level of each factor with 95% CIs. For structural factors P-values indicate differences compared with the low mortality outlier Trusts. For Charlson category and
outcome variables statistically signiﬁcant differences between mortality categories was identiﬁed (all P<0.0001)
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Table 3 Hospital resources and association with 30-day mortality. The unifactorial model is a risk adjusted binary logistic regression analysis
where each structure and process factor is entered separately. Total ultrasound, total ﬂuoroscopies, total senior house ofﬁcer and total
house ofﬁcer stafﬁng had statistical signiﬁcance of P>0.2 and are not included in the table. The multifactorial model is a multivariable risk
adjusted binary logistic regression analysis, with a variable selection process in which structure or process factors with P<0.2 in the
unifactorial model were included
Resource and resource level (tertile)

Multifactorial
Odds Ratio (95% CI)

1.07 (1.00–1.15) P=0.045
1.08 (1.01–1.15) P=0.022
1

Goodness of ﬁt not improved by inclusion

1.07 (1.02–1.13) P=0.005
1.09 (1.04–1.14) P=0.0008
1

1.067 (1.010–1.126) P=0.019
1.069 (1.015–1.126) P=0.012
1

1.07 (1.02–1.12) P=0.009
1.04 (0.99–1.09) P=0.16
1

Goodness of ﬁt not improved by inclusion

1.06 (1.01–1.11) P=0.029
1.03 (0.98–1.08) P=0.24
1

Goodness of ﬁt not improved by inclusion

1.06 (1.00–1.11) P=0.035
0.99 (0.94–1.04) P=0.33
1

Goodness of ﬁt not improved by inclusion

1.07 (1.00–1.14) P=0.042
1.09 (1.03–1.15) P=0.005
1

1.070 (1.008–1.134) P=0.024
1.086 (1.029–1.148) P=0.003
1

1.08 (1.00–1.16) P=0.036
1.09 (1.02–1.16) P=0.013
1

Goodness of ﬁt not improved by inclusion

1.04 (0.98–1.11) P=0.19
1.03 (0.98–1.10) P=0.23
1

Goodness of ﬁt not improved by inclusion

1.04 (0.98–1.10) P=0.25
1.04 (0.98–1.10) P=0.19
1

Goodness of ﬁt not improved by inclusion

1.04 (0.98–1.10) P=0.20
0.99 (0.94–1.05) P=0.74
1

0.998 (0.942–1.058) P=0.95
0.934 (0.884–0.988) P=0.016
1

1.10 (1.01–1.19) P=0.023
1

Goodness of ﬁt not improved by inclusion

1.12 (1.07–1.18) P<0.0001
1

1.11 (1.06–1.17) P<0.0001
1

Low mortality outlying trusts at 90 days had signiﬁcantly
greater provision per bed of operating theatres per bed (0.028
vs 0.023, P=0.021) than high mortality trusts. Low mortality outlying trusts at 90 days tended to have a greater number of general surgical senior house ofﬁcers (0.022 vs 0.010 doctors per
admission, P=0.064) per emergency admission than high mortality outliers. No signiﬁcant differences were seen for other
structures or processes.

Logistic regression models
Mortality
The detailed results for 30-day mortality are shown in Table 3.
In the unifactorial analysis, a number of factors were associated
with 30-day mortality. These were the number of all doctors,
general surgical doctors, consultant general surgeons, senior
house ofﬁcers and house ofﬁcers in general surgery, and nurses
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Total doctor
Lowest
Middle
Highest
Total doctors general surgery
Lowest
Middle
Highest
Consultant doctors general surgery
Lowest
Middle
Highest
Senior house ofﬁcers general surgery
Lowest
Middle
Highest
House ofﬁcers general surgery
Lowest
Middle
Highest
Total nurse stafﬁng
Lowest
Middle
Highest
Total critical care beds
Lowest
Middle
Highest
Operating theatres
Lowest
Middle
Highest
MRI Usage
Lowest
Middle
Highest
CT Usage
Lowest
Middle
Highest
Teaching status
Non teaching
Teaching
Admission day
Weekend
Weekday

Unifactorial
Odds Ratio (95% CI)
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Tuesday Wednesday Thursday
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Sunday

Fig 2 Risk adjusted odds ratio for 30-day mortality by weekday of admission compared with weekend admission. All weekdays had signiﬁcantly lower mortality than
weekend admission. There were no signiﬁcant differences between weekdays.

per bed, and critical care bed provision, operating theatre provision, and teaching hospital status. Weekend admissions were
associated with higher mortality but there was no signiﬁcant difference between weekdays (Monday to Friday) (Fig. 2). In multifactorial analysis a greater number of general surgical doctors
and a greater number of nurses per bed were the only factors
that were associated with lower 30-day mortality rates. Weekend
admissions were associated with higher 30-day mortality rates.
The results of a subgroup analysis by category of operation/
diagnosis is included in Supplementary data Appendix 4–8.
Mortality
The detailed results for 90-day mortality are shown in Table 4. In
the unifactorial analysis, a number of factors were associated
with 90-day mortality. These were the number of all doctors, general surgical doctors, consultant general surgeons, senior house
ofﬁcers in general surgery, and nurses per bed, and critical care
bed provision, CT and ﬂuoroscopy usage, teaching hospital status, and weekend admissions. In multifactorial analysis a greater
number of general surgical consultants, ﬂuoroscopy usage, and
teaching hospital status were the only factors that were associated with lower 90-day mortality rates. Weekend admissions
were associated with higher 90-day mortality rates.

Discussion
The principle ﬁnding of this study was that variation in riskadjusted 30-day and 90-day mortality of emergency general surgical patients was associated with differences in a number of
modiﬁable structures and process. The variation in mortality
rates observed appeared to be related to the different ways in
which complications were identiﬁed and managed. Trusts with
the lowest mortality rates recorded higher complication rates
but fewer deaths after a complication. Trusts with the lowest
mortality were also found to have higher levels of doctor and
nurse stafﬁng, and more operating theatres and critical care
beds relative to hospital bed number.

Nursing stafﬁng levels have previously been shown to be
associate with FTR and mortality in hospitalized patients even
after adjusting for hospital size, teaching status and technological proﬁciency (ability to perform cardiac and transplant operations).23–25 The ﬁndings of our study show that the impact of
low nurse stafﬁng ratios persist even after adjustments for a
much broader range of variables than previous studies.
Historically, there has been a paucity of research focusing
on the impact of medical stafﬁng on mortality outcomes. Although variation in consultant surgical and anaesthetic involvement in emergency laparotomy has been highlighted by
the UK Emergency Laparotomy Network, our ﬁndings are the
ﬁrst to quantitatively demonstrate the importance of medical
stafﬁng and of a multi-disciplinary approach in the contemporary care of patients undergoing emergency general surgical
procedures. 26 Consistent with the literature on a wider group
of hospitalized patients, general surgical low mortality outliers
had relatively more total trust wide doctors, general surgical
doctors and consultant general surgical doctors. 27 Total general surgical stafﬁng persisted in the multifactorial model for
factors predicting 30-day mortality. The key role of senior clinician involvement has been demonstrated in the care of acute
medical patients.28
Whilst a higher mortality rate with weekend admission
(approximately 12% increased odds when compared with weekdays) is not novel, our ﬁndings are noteworthy because the association of weekend admission persisted despite the incorporation of
a broad range of structure and process variables.29
Unlike the results of Symons and colleagues,4 but consistent
with Almoudaris and colleagues,30 in our study low 30-day mortality outliers did not have signiﬁcantly different utilization of
imaging modalities. An association between ﬂuoroscopy usage
and mortality at 90 days was noted, with a greater use being associated with lower mortality rates.4 30 This may be a reﬂection of
the growing importance of interventional radiology in the management of general surgical emergencies, and the complications
after surgery.
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Table 4 Hospital resources and association with 90-day mortality. The unifactorial model is a risk adjusted binary logistic regression analysis
where each structure and process factor is entered separately. Total MRI and total senior house ofﬁcer, total house ofﬁcer stafﬁng and
general surgical house ofﬁcer stafﬁng had statistical signiﬁcance of P>0.2 and are not included in the table. The multifactorial model is a
multivariable risk adjusted binary logistic regression analysis with a variable selection process in which structure or process factors with
P<0.2 in the unifactorial model were included
Resource and resource level (tertile)

Multifactorial
Odds Ratio (95% CI)

1.06 [1.01–1.11] P=0.015
1.07 [1.02–1.12] P=0.009
1

Goodness of ﬁt not improved by inclusion

1.07 [1.02–1.12] P=0.008
1.06 [1.01–1.11] P=0.018
1

Goodness of ﬁt not improved by inclusion

1.08 [1.03–1.13] P=0.002
1.06 [1.02–1.11] P=0.009
1

1.06 [1.01–1.11] P=0.027
1.07 [1.02–1.12] P=0.009
1

1.06 [1.01–1.11] P=0.020
1.01 [0.97–1.06] P=0.58
1

Goodness of ﬁt not improved by inclusion

1.06 [1.01–1.12] P=0.021
1.07 [1.02–1.12] P=0.005
1

Goodness of ﬁt not improved by inclusion

1.04 [0.99–1.09] P=0.14
1.06 [1.01–1.11] P=0.012
1

Goodness of ﬁt not improved by inclusion

1.04 [0.99–1.09] P=0.11
1.04 [0.99–1.09] P=0.15
1

Goodness of ﬁt not improved by inclusion

1.00 [0.96–1.05] P=0.88
0.95 [0.90–0.99] P=0.018
1

0.99 [0.94–1.05] P=0.73
0.93 [0.89–0.98] P=0.032
1

1.01 [0.97–1.06] P=0.63
1.07 [1.02–1.12] P=0.004
1

1.00 [0.94–1.05] P=0.87
1.06 [1.01–1.12] P=0.022
1

0.98 [0.94–1.03] P=0.49
1.04 [0.99–1.09] P=0.15
1

Goodness of ﬁt not improved by inclusion

1.09 [1.04–1.15] P=0.0002
1

1.07 [1.02–1.13] P=0.009
1

1.08 [1.03–1.13] P=0.0007

1.08 [1.03–1.13] P=0.001
1

The need for structured pathways and access to appropriate resources is emphasized in the RCS and Department of Health
Report on the Perioperative Care of the Higher Risk General Surgical Patient.5 A modiﬁed version of this perioperative care pathway
is utilized in the EPOCH study, in patients undergoing emergency
laparotomy. Amongst other elements, the pathway stipulates consultant delivered decision-making, surgery and anaesthesia. Our
analysis suggests that patients with emergency general surgical
pathology, particularly those undergoing surgery, are best served

by providers that are well staffed by doctors and nurses and
have more critical care beds.
The National Emergency Laparotomy Audit aims to improve
care of the emergency laparotomy patient through collection of
high quality comparative data. Future observational studies,
national or international audits should collect data on departmental and hospital wide factors such as stafﬁng levels, junior
and senior specialist rotas and out of hour’s resource provision,
to further understand the associations noted in this study.
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