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Abstract
Introduction Readmission to hospital after elective or non elective treatment is often used as a measure of the quality of care as
patient experience is improved by keeping visits to hospital to a minimum. The aim was to determine the reasons for
readmission and identify what measures can be applied to reduce it.Methods All emergency surgical admissions for one year
(April 2009 to March 2010) were included in the study. Of a total number of 6305 surgical admissions, 1712 were excluded
(1655 admitted electively and 57 readmitted elsewhere) leaving 6148 for analysis.Results The uncorrected readmission rate
was 15.4% (954/6205) whereas the true readmission rate was 8% (494/6148). The duration of initial admission or whether
patients had diagnostic or therapeutic intervention did not significantly influence readmission. The overall readmission rate for
biliary tract disorders was 6.85% but for those undergoing emergency cholecystectomy, the rate was 2.4%. The readmission
rate after appendicectomy was 6.7% (25/373). Conclusions Readmission following emergency appendicectomy and
cholecystectomy compare favourably with UK national statistics. Measures should be adopted to increase the proportion of
acute patients undergoing emergency cholecystectomy. This study reiterates the need for a clear definition of and detailed
categorisation of readmissions to allow accurate comparisons in the future.

INTRODUCTION

PATIENTS & METHODS

Analyses have shown that 5-7% of patients discharged from
NHS hospitals are readmitted as an emergency within 28
days [1]. Readmission to hospital after elective or nonelective treatment is often used as a measure of the quality of
care as patient experience is improved by keeping visits to
hospital to a minimum [2]. Readmission carries with it
associated risks and discomfort for patients and has cost
implications to the National Health Service. When
readmission happens within 28 days of discharge, it is
regarded as part of the original treatment spell and
consequently not paid for separately [3]. Given the link to
payment, it becomes important to ascertain the true
incidence of readmission for various conditions, particularly
the common ones. Dr Foster, UK's leading provider of
comparative information on health and social care services
[4] raised concern that our institution was an outlier
regarding readmission following emergency surgical care
prompting this study. The aim was to determine the reasons
for readmission and identify what measures can be applied
to reduce it.

All emergency surgical admissions for one year (April 2009
to March 2010) were included in the study. Dr Foster’s list
of 954 readmitted cases was amalgamated with 6906 from
the hospital database of non-elective admissions during the
same period who had no readmission spells. The diagnostic
category, type of diagnostic or therapeutic intervention,
duration of stay during the index/initial admission, migration
between hospital consultants or specialty groups and
readmission to hospital within 28 days of discharge were all
recorded. The reason for readmission was also recorded.
Patients readmitted to other hospitals or electively for a
planned procedure were excluded from analysis.
Of a total number of 6906 surgical admissions, 1655 were
excluded as they were admitted electively leaving 5251 for
analysis while of 954 readmissions from Dr Foster’s list, 57
who were readmitted elsewhere were excluded. The total
number of cases analysed was therefore 6148. True
readmission was defined as admission within 28 days with
the same condition or due to a complication of procedure
performed during the index admission. Readmissions with a
new surgical problem or to a different specialty with an
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unrelated problem were considered false readmissions.
Readmissions to other hospitals were excluded as it was not
possible to determine whether they were true or false
readmissions. Statistical analysis of the influence of various
factors on readmission were performed using chi-square
analysis or Student t test with a p-value <0.05 taken as
significant. Comparison was also made with the UK
Department of Health (DOH) data.

statistically significant differences in the distribution of
readmission according to diagnostic or therapeutic
intervention (Yates’ x2 = 0.704; P = 0.401) (Table 3). The
readmission rate after appendicectomy was 6.7% (25/373).
There were no statistically significant differences in the
distribution of readmission according to surgical
2
intervention (Yates’ x = 0.001; P = 0.974) (Table 4).

RESULTS

Table 1: Length of initial admission (days)

Figure 1

Of the 6205 non elective admissions, 954 were readmitted
within 28 days giving an uncorrected readmission rate of
15.4%. Fifty-seven of these were to other hospitals and were
therefore excluded leaving 897 for analysis. There were 494
true readmissions including 434 patients with the same
condition, 51 with complications of surgery and 9
miscellaneous conditions giving a true readmission rate of
8% (494/6148).
The duration of initial admission was not significantly
different between those readmitted and those not readmitted
within 28 days (t = 0.5881; p = 0.5565, Table 1). Seven
percent (412/5897) of patients whose initial admission was
under the care of the same consultant were readmitted
whereas 32.7% (82/251) of patients discharged from the care
of a different consultant were readmitted (Yates’ x2 =
211.439; df = 1; p < 0.0001).
Forty percent (2430/6148) had either a diagnostic or
therapeutic procedure performed during their first admission.
The true readmission rates according to whether a procedure
was performed and not performed were 7.2% (175/2430)
and 8.8% (319/3718), respectively. Diagnostic/therapeutic
intervention during initial admission significantly reduced
2
the rate of readmission (Yates’ x = 3.593; df = 1; p =
0.054). Seventy-six percent (377/494) of true readmissions
occurred within 2 weeks. The mean±SEM time from
discharge to readmission was 9.1±0.35 days (median 6 days)
for true readmission compared to 10.5±0.38 days (median 9
days) for false readmissions (t = 2.7049; p = 0.007)
The top ten categories relate to the original emergency
admission of 6148 patients and the true readmission (second
admission) of 494 patients. This indicates that abdominal
pain, post-operative complications, pancreatico-biliary
problems are common reasons for readmission (Table 2).
The overall readmission rate for biliary tract disorders was
6.85% (27/394) but for those undergoing emergency
cholecystectomy, the rate was 2.4% (2/83). There were no
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Figure 2

Table 2: Common categorical classification of true
readmissions
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Figure 3

Figure 5

Table 3: Biliary tract disorders

Table 5: Comparison of readmission figures

Figure 4

Table 4: Appendiceal conditions

DISCUSSION
Readmission following surgical care appears to be
increasing. DOH statistics (Table 5) show an increasing
trend of emergency readmissions – for patients <70 years,
emergency readmission for general abdominal disorders
increased from 9.2% during 2003/4 to 10.7% during 2006/7
[5]. The Poole Hospital NHS audit data reported that the
readmission rate for General Surgery was 10.5%, 2.8%
higher than the expected figure. Three other local peer
hospitals demonstrated higher readmission rates than
expected [6]. Increased number of readmissions in recent
years could be due to referral to the hospital (especially out
of hours) by cover doctors rather than patient’s own GPs.
Some have suggested that the length of hospital stay during
the initial admission directly influences readmission rates
[7]. In our study, however, the duration of initial admission
did not appear to influence the readmission rate (p = 0.5565)
inferring that overzealous discharges may not be a major
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factor responsible for readmissions. The key factors
predicting readmission to hospital include age, gender,
previous admission and clinical condition [8]. Khan and coworkers [9] found that increasing age was a risk factor for
readmission.
It is not clear why patients transferred to or discharged by
another consultant were more likely to be readmitted (P =
0.05) in our series. It is speculated that this may be due to
the need for further diagnostic or therapeutic intervention as
such patients might have either unconfirmed diagnosis or
require further diagnostic or therapeutic intervention as part
of their management.
Our study shows that readmission following emergency
appendicectomy and cholecystectomy compare favourably
with DOH statistics (Table 5). The readmission rate after
appendicectomy in this study is similar to the rate of 6.07%
for 461 patients undergoing open appendicectomy between
2007 and 2009 in Pakistan [10]. However, other studies
report a lower readmission rate of 4.6% [11,12]. Pokala and
co-workers demonstrated a higher readmission rate for
complicated appendicitis treated by laparoscopic surgery
compared to open surgery - 11.6% (5/41) versus 4.9%
(3/61), respectively [13]. Measures should be adopted to
increase the proportion of acute patients undergoing
emergency cholecystectomy. A “hot” gallbladder service has
been instituted in our institution to enable patients with
biliary colic, cholecystitis or mild acute pancreatitis to
undergo timely cholecystectomy. A number of surgeons
have volunteered to provide this service and through the
slots in the dedicated emergency theatre or additional slots
which may be present at short notice from lists finishing
early, such patients would undergo their definitive
procedures.
This analysis has important limitations as it did not include
information on patients’ social circumstances. We were not
able to analyse the effect of patients’ ages and the accuracy
of clinical coding could not be verified in all the cases. It
was also not possible to assess the effect of recent measures
in the hospital to reduce follow-up on readmission rates.
Increasingly patients are advised upon discharge to contact
their general practitioners if they had any concerns.
Discharge letters often do not contain adequate information
of what to do in the event of continuing symptoms or
complication and so patients by default return to hospital. It
was not possible to analyse the reasons for transfer to other
consultants/specialities due to the retrospective nature of the
study.
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To reduce readmission rates, a clear care plan for each
patient on discharge is mandatory and adequate resources
must be made available in the community to enable general
practitioners to manage most problems not requiring
secondary care input. This study reiterates the need for a
clear definition and detailed categorisation of readmissions.
Patients who attend the Surgical Assessment Unit and are
attended to without being admitted overnight in hospital
should not be regarded as readmissions but as “ward
attenders”. It is possible that some readmissions with a
different diagnostic category may be due to failure to make
the right diagnosis during the initial admission. It is difficult
to determine how many readmissions are linked to the
original treatment and caution must be exercised in
regarding readmission rates as a measure of quality of care.
In this study we have distinguished between “true” and
“false” readmissions in a retrospective manner but to allow
accurate comparisons in the future it is important to have a
DOH-defined classification system. The broad categories of
such a system should include:

CONCLUSION
An overall true readmission rate of 8% following non
elective surgical admissions in this series is within
reasonable limits and is less than the computed DOH rate of
11.9% for general abdominal disorders. This is especially so
taking into account that elective and day-case surgical cases
usually associated with low readmission rates have been
excluded. It is possible to reduce this rate even more by
increasing the proportion of gallbladder patients undergoing
their definitive operation during the initial admission. This
obviously has implications for other services like radiology
that need to provide timely diagnostic imaging.
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