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Abstract

Aims
This research was performed to assess if a reduced length of hospital stay was associated with increased re-attendances to, and re-admissions from, the Emergency Department (ED).
Methods
Inpatient discharge and ED attendance records over a ten-year period were sampled and collated.
Independent sample t-tests and regression were used to assess changes.
Results
The analyses found a statistically significant decrease in inpatient hospital length of stay (7.34 to 6.69
days) and a significant increase in ED re-attendance for recently discharged inpatients from 8.88%
(539/6065) to 10.98% (687/6255). However, the overall percentage of inpatients returning to a hospital bed within 30 days of discharge did not change significantly from 12.30% (746/6065) to 12.65%
(791/6255).
Conclusion
Results confirm that an increasing percentage of recently discharged inpatients are attending the ED.
This finding does not support the hypothesis that increased ED re-attendance of recently discharged
inpatients is due to reduced hospital stay because the overall re-admission rate for recently discharged
inpatients did not increase. Instead, further analysis revealed a significant change in the re-entry route
as the increase in ED attendances is mirrored by a decrease in hospital re-admission via other routes
(e.g. outpatient clinics). This change has increased the workload of an already overcrowded ED.

Introduction
Hospital, and specifically Emergency Department (ED), overcrowding has been an ongoing problem in
Ireland since it was declared a national emergency in 20061. There has been discussion as to whether
or not increased acute hospital bed numbers are required or if it is just a question of using the hospital
beds we have more efficiently. Decreasing the number of days that patients spend in a hospital bed
increases the number of bed days available for other patients to use the same clinical space. Reduction
in hospital length of stay is regarded as a marker of increased efficiency in the delivery of care2. This
collaborative research was performed to examine a potential association between a reduction in
length of hospital stay for inpatients in an academic teaching hospital and the number of reattendances of recently discharged patients to the ED. The research was initiated on foot of the
impression that the Emergency Medicine team had that the ED was getting busier as a result of
increasing attendances by patients who had recently been discharged from the hospital. The working
hypothesis was that reduced length of in hospital stay was associated with increased re-attendances
to the ED.
A number of studies have examined reduction in average length of stay (ALOS) of patients in hospital
wards2–7. McDermott and Stock concluded that lower levels of ALOS typically indicates better
operational performance, but they also recognized that the link between quality of care and ALOS is
less straightforward as it could lead to premature hospital discharges2. Capkun, Messner and
Rissbacher3 specifically examined the link between service specialisation and operational performance
in hospitals, using reduced ALOS as a proxy for improved operational performance, highlighting the
perceived industry position that reduced ALOS is a desirable efficiency target.
While ALOS reduction has been generally regarded as an operational improvement in hospitals, a
number of recent studies have begun to examine its broader implications. As noted by Andritsos and
Tang5, early discharge may be interpreted as a sign of efficiency if seen in isolation, this can be
misleading if a complication-induced re-admission follows, which in turn may lead to tension in the
discharge process8. One approach is to consider total length of stay (LOS)5, whereby additional
unplanned re-admission LOS is added to the original LOS if re-admission occurs within thirty days after
initial hospitalisation; this accounts for the effect of a hospital’s discharge policies and the
effectiveness of its provided care. It has been noted that re-admissions are expensive and often
unnecessary; indeed, re-admissions are typically more expensive than the original visit9. McAlister et
al. in Alberta, Canada, tested whether improving efficiency of hospital care (e.g. reduced LOS) would
worsen post-discharge outcomes10. The findings of their study were consistent with the previous
research of Kaboli et al.6, which found that reduced LOS did not lead to an increase in 30-day mortality
or re-admissions.
The study presented here was performed to see if the pressure to discharge patients is resulting in
increased re-attendance to EDs and re-admission to hospital for those patients discharged following a
hospital admission of longer than 24 hours in the preceding thirty days. This research also examined
if the increasing average patient age impacted on re-attendance and re-admission. The research was
carried out in the context of a sustained effort to reduce average length of stay in the hospital.

Methods
Ethics approval was obtained from the hospital Research Ethics Committee. The hospital in which the
research took place has over 680 beds and provides service to approximately 50,000 patient
attendances to the ED each year (see ten-year trend in Figure 1). This retrospective study was
performed by a team with expertise in process management and data analytics from Dublin City
University, Athlone Institute of Technology and the hospital management information services and
information technology department and the clinical research team in the ED of Beaumont Hospital,
Dublin, Ireland.

Figure 1: Total Annual ED attendances at the hospital from 2006 to 2015.

The following definitions, in line with those used in other studies9, were used to inform the study
design:
Re-attendance to the hospital is defined as an unscheduled return to the Hospital within 30 days of
discharge following an inpatient admission of greater than 24 hours and less than 30 days.
Re-attendance to the ED is defined as unscheduled re-attendance to the ED within 30 days of discharge
following an inpatient admission of greater than 24 hours and less than 30 days.
Re-admission is defined as unscheduled re-admission to hospital for inpatient care following a return
within 30 days of having been discharged following inpatient admission for in excess of 24 hours.
To avoid missing a seasonal impact, data was gathered relating to ED attendances from one month
each quarter (February, May, August and November) over ten years from the Accident & Emergency
Oracle Database and the Hospital In-patient Enquiry database. The A&E Oracle database is the ED
information system developed in house in the hospital where the research took place. It has been in
use for over twenty years. Hospital In-Patient Enquiry (HIPE) data is gathered from the in patient data
from the hospital information system. The data was entered into the Diver Solution which is a bespoke
software programme which allows merging of data across different databases.

Data was gathered on the age of patients, length of stay in hospital and patients attending the ED
within 30 days of hospital discharge following an inpatient admission. Statistical analysis was
performed using SPSS. Regression analysis was carried out to measure trends over the 10 years from
2006 through 2015 with time period as the independent variable. Independent sample t-tests were
carried out to compare the values of variables at the beginning and end of the timeframe.

Results
The initial anonymised dataset yielded 75,288 records. Patients with a length of stay of zero days (2708
patients) for whom admission overnight was not required and as such their care was likely day case or
ED delivered were excluded from the analysis. Patients with a length of stay of over 30 days (4200
patients) were regarded as likely to be experiencing delayed discharge as a result of requiring nursing
home or rehabilitative care or increased home support and were also excluded. Acute Medical Unit
patients (1776 records) who were frequently discharged with a view to further follow up were also
excluded. Patients under the age of 18 (3079 records) were excluded as Beaumont Hospital offers
limited provision of specialist paediatric and adolescent care. After applying this exclusion criteria,
63,525 patient records were retained for the study.
Both the regression analysis and independent sample t-tests showed that the average age of patients
increased significantly from 55.07 to 57.49 years. Over the same period, average length of stay in the
hospital showed a statistically significant reduction from 7.34 days to 6.69 days. Re-attendance rate
at the ED of patients within 30 days of discharge for the years 2006 and 2015 also saw a statistically
significant increase from 8.89% to 10.98%. However, the re-admission rate back into the main hospital
within 30 days of discharge showed no significant change increasing marginally from 12.30% to
12.65%. Regression analyses were rerun controlling for age, with all results holding. The results of the
Independent T-test are presented in Table 1.

Table 1: Independent t-test results.
2006

2015

t

p

Mean Age

55.07 years
(95% CI: 54.59-55.55)

57.49 years
7.07
(95% CI: 57.02-57.96)

<0.001

Mean Length of Stay

7.34 days
(95% CI: 7.18-7.50)

6.69 days
(95% CI: 6.53-6.85)

5.6

<0.001

Re-attendance Rate

8.88%
(539/6065)

10.98%
(687/6255)

3.89

<0.001

Re-admission rate

12.30%
(746/6065)

12.65%
(791/6255)

0.58

0.27

Initial exploration did show a moderate negative correlation between the changes in LOS and ED reattendance; however, further analysis was carried out to understand the context of the increase in ED
re-attendance. Patients who either re-attended the ED or were re-admitted to the main hospital
within 30 days were recorded as a composite inpatient return rate and were found to represent
approximately 16% of all inpatient discharges. Two cohorts of re-admitted patients were examined:
those who returned via the ED (labelled ‘A’) and those who returned via other routes (e.g. outpatient
and consultant clinics) (labelled ‘B’). Patients who re-attended the ED and were then discharged home
without admission were also noted (labelled ‘C’).
A structural change in the way discharged inpatients are re-admitted to hospital was evident (as
illustrated in Figure 2): the percentage of patients entering via other routes (B) has fallen by almost 2
percentage points (from approximately 7% to 5%), while re-admissions through the ED (A) have
increased by a similar amount. Note that the percentage of patients re-attending with an ED discharge
(C) and the percentage of patients being re-admitted (A+B) have remained relatively static over the
10-year period.

Figure 2: Graphical illustration of change in inpatient return to the hospital.

Trends in percentage of re-admissions via ED for four age related categories of patient (18-30, 31-50,
50-69, and 70+) were examined in the ten-year regression analysis. Interestingly, for patients in the
two younger age categories the percentage of re-admissions via ED had increased but not significantly
over the period (B=0.003, t=1.61, NS for the 18-30 year olds and B=0.002, t=1.25, NS for the 31-50
year olds), while for the older patients there was a statistically significant increase (B=0.371, t=5.73,
p<0.001 for the 51-70 year olds and B=0.552, t=6.16, p<0.001 for the >70 year olds).

Figure 3 presents re-admission rates by age and by pathway for the base years 2006 and 2015. The
results show that over the course of the ten-year period, ED has gone from the less likely, to the more
likely, return route to hospital for patients of all ages but the change is more pronounced for those
over fifty years of age (from 44.5% to 64.8% of re-admissions being via ED). This is substantial finding
given that 69% (unchanged from 2006 to 2015) of re-admitted patients are over 50 years old.

Figure 3: Percentage of re-admissions via ED and via other routes for patients under and over 50 years
old.

Discussion
Our research has shown that total re-admissions to the same hospital have essentially remained
unchanged despite decreasing inpatient length of stay. The total patient population who re-engaged
with the hospital through re-attendance and/or re-admission has remained remarkably constant with
a consistent annualised return rate of approximately 16%, with 12.5% being re-admitted to a hospital
bed and the remaining 3.5% being cared for and returned home directly from the ED. These metrics
are in line with international findings. The re-admission rate of 12.65% for 2015 compares well with
17% of Medicare patients in the US re-admitted to a hospital bed within 30 days of initial discharge9.
However, the results do demonstrate a modal shift in the way inpatients return to hospital: the rate
of patients returning via the ED has increased while the rate of patients returning via other routes has
decreased. It was also found that age has an impact on the return route: the older the patient the
more likely that the patient will return to the hospital via the ED rather than via alternate routes. Given
that older patients form the majority of re-admissions via the ED, and that the general population is
known to be aging11, the implications of this change are substantial. Limitations of our study include
that our findings are based on a sampling policy of selecting patient records for one month per quarter
but, as the sampling catered for seasonality and is over a ten-year period, it is believed that it is not
detrimental to the outcomes. It is recognised that the single site nature of the study may be a
limitation as the identified changes in patient flow may well be nation, or even hospital, specific.

It is inevitable that some patients will return following hospital admission and discharge. The data
analysis presented here has shown that an increasing percentage of those inpatients re-admit via the
ED within thirty days of hospital discharge thus making a busy ED even busier. The reasons behind this
change in re-admission route are not yet clear and will require further and broader investigation into
the healthcare supports available to discharged patients. However, the fact that overall re-admission
rates have remained remarkably consistent, even despite a reduction in hospital length of stay,
suggests that they can be planned for and should be monitored. Given the national crisis in ED
overcrowding, the apparent expectation that the ED can increasingly act as an admissions lounge for
returning inpatients needs to be considered in detail. This re-admission pathway change has the
potential to make EDs even busier and more crowded, thus detrimentally impacting the healthcare
experience of all ED attendees, and should be explicitly addressed.
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