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Abstract

Background The Acute Medical Admission Unit (AMAU) model of care has been associated with improved short- and medium-
term outcomes; whether these improvements are sustained remains unclear. We report on the 15-year outcomes of an AMAU in
our institution.

Methods All emergency medical admissions between 2002 and 2016 were examined and 30-day in-hospital mortality, admission
rates, readmission rates and length of stay (LOS) assessed. We used logistic and Poisson regression and margin statistics to
evaluate outcomes.

Results There were 96,305 admissions in 50,612 patients. By admission, the 30-day in-hospital mortality averaged 5.6% (95%
CI 5.4 to 5.7%); there was a relative risk reduction (RRR) of 33.9% between 2002 and 2016, from 7.0 to 4.6% (p =0.001),
number need to treat (NNT) 41.9. By unique patient the 30-day in-hospital mortality averaged 10.5% (95% CI 10.3 t010.8%);
there was a RRR of 61.7% between 2002 and 2016, from 15.1 to 5.8% (p =0.001), NNT 10.7. The median LOS was 5.0 days
(IQR 2.1, 9.8) and was unaltered over time. Deprivation status strongly influenced the admission rate/1000 population increasing
from Q1 7.7 (95% CI 7.6 to 7.8) to Q5 37.8 (95% CI 37.6 to 38.0); this showed a slight trend to increase over time. Total
readmissions increased as a function of time; early readmissions (< 4 weeks) remained constant 10.5% (95% CI1 9.6 to 11.3).
Conclusion The 30-day in-hospital mortality showed a linear trend to reduce over the 15 years following the institution of an
AMAU; other key parameters were unaltered.
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Introduction

Acute Medicine is that part of hospital medicine concermned
with the immediate and early specialist management of adult
patients suffering from a wide range of medical conditions
requiring urgent or emergency care [1]. The continued rise
in demand for emergency care together with spiralling
healthcare costs has led to increased investigation into
identifying service effectiveness [2, 3]. Demographic changes
combined with the complex medical needs of an ageing pop-
ulation necessitate investment in acute care delivery; increased
life expectancy has been coupled with an increased time spent
living with chronic disabling conditions [4]. Consequently, the
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complexity and costs of acute healthcare delivery can be an-
ticipated to increase. Clinical services are therefore under
scrutiny in an attempt to achieve greater healthcare cost-
efficiency and ultimately to try to reduce healthcare costs [5].

The process of care delivery influences patient outcomes—
formerly, it was not uncommon for patients to be admitted and
dispersed widely around the hospital with little regard for
coordination of investigations or therapy. A body of evidence
subsequently emerged indicating that the consequences of the
inefficiencies described resulted in longer hospital stays [6]
and an increase in direct patient risk such as medical error,
complications and avoidable death [7]. Thus, Acute Medicine
developed in the UK as a result of changes in the demographic
and clinical environment. Specifically, the recognition that the
admission of acutely unwell medical patients represented the
major source of work for most hospitals coupled with the
drive to improve clinical governance standards was important.
Improved outcomes have occurred with reforms such as care
delivery via an acute medical admission unit (AMAU) [8, 9],
other structural reforms [10, 11] and the presence of senior
consultant interventions [12—14].
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The AMAU was the natural development of this process,
and as such, it represented as much a philosophy of care as
being a physical entity. It propelled a significant growth in a
new discipline of acute medicine in the UK as evidenced by a
63% increase in the number of consultants in acute medicine
between 2002 and 2007, whilst also highlighting that 92% of
hospitals were admitting sick medical patients to an AMAU
[15]. AMAUSs were also established in Australia and Ireland,
and the hospitalist movement has been gaining in popularity in
North America [16]. The unifying feature being the recognition
that traditional models of hospital care were not patient centred
delivered poor outcomes and offered bad value for money, in
conjunction with the recognition that standardising aspects of
medical management of many conditions can improve out-
comes [17, 18]. In this paper, we report 15-year outcomes
following the introduction of an AMAU to our institution.

Materials and methods
Background

St. James’s Hospital Dublin serves as a secondary care centre
for emergency admissions in a catchment area with a popula-
tion of 270,000 adults. All emergency medical admissions are
admitted from the Emergency Department to an AMAU
opened in 2003, the operation and outcome of which have
been described elsewhere [9, 8, 19].

Data collection

An anonymous patient database was employed, collating
core information of clinical episodes from the Patient
Administration System (PAS), the national hospital in-patient
enquiry (HIPE) scheme, the patient electronic record, the
Emergency Department and laboratory systems. HIPE is a na-
tional database of coded discharge summaries from acute pub-
lic hospitals in Ireland [20, 21]. The International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-9-
CM) has been used for both diagnosis and procedure coding
from 1990 to 2005 with ICD-10-CM used since then. Data
included parameters such as the unique hospital number, ad-
mitting consultant, date of birth, sex, area of residence, princi-
pal and up to nine additional secondary diagnoses, principal
and up to nine additional secondary procedures and admission
and discharge dates. Additional information cross-linked and
automatically uploaded to the database includes physiological,
haematologic and biochemical parameters.

Deprivation index

Irish census returns reports are based on electoral divisions,
the smallest administrative areas for which population
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statistics are reported. Using principle components analysis
(PCA), a weighted combination of four indicators was de-
rived, relating to unemployment, social class, type of hous-
ing tenure and car ownership, as described by the SAHRU
investigators [22]. The methodology has previously been
described in greater detail [23]; the deprivation index scores
were ranked from low (least deprived) to high (most de-
prived) and divided into quintiles according to their ranked
raw scores. We utilised the registered address on our patient
administration system to allocate each address to a division-
al area, with a corresponding matched SAHRU deprivation
index raw score and quintile rank. This attribute data were
joined to the small area polygon geometries based upon
their relative geographic positions, using the ArcGS
Geographic Information System software implementation
of the point-in-polygon algorithm [24].

From the 2006 census returns information, the total popu-
lation within each unit area and a range of local area statistics
were available. The incidence rate for emergency medical ad-
missions for our catchment area was calculated by summing
admissions for each electoral division over 15 years and cal-
culating an average for each (numerator) and dividing by the
total population within each area (divisor). The quintiles of
deprivation were based on the national calculation rather than
the local catchment population. There are a total of 74 elec-
toral divisions in the catchment area with a total population of
210,443 persons. The median population per electoral divi-
sion was 2845 (IQR 2020, 3399). The electoral divisions in
our catchment area have a high proportion of deprivation,
ranked nationally as quintile I (n=13), quintile III (n=75),
quintile IV (n =4) and quintile V (n = 49), but by chance, there
are none rated as quintile IL

Statistical methods

Descriptive statistics were calculated for background demo-
graphic data, using means/standard deviations (SD), medians/
interquartile ranges (IQR) or percentages, as appropriate.
Comparisons between categorical variables were made using
chi-squared tests. Analyses were performed on either per ad-
mission or per patient basis. For the latter, one admission only
per patient was permissible; the last admission was used if the
patient had more than one admission. The ‘medical’ length of
stay (LOS) was estimated using a ‘trimmed’ data set; a short-
age of nursing home beds and resources means that 50% of all
acute bed utilisation is attributable to just 11% of episodes.
Patients remaining in hospital awaiting long-term care were
excluded from LOS analyses.

We derived and applied an acute illness severity score
[25, 26], predicting 30-day in-hospital mortality from param-
eters recorded in the Emergency Department [27-29]. We
adjusted for previously demonstrated outcome predictors the
Charlson comorbidity index [30], chronic disabling disease
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score [31] and blood culture status (a surrogate for sepsis)
[32].

We employed a logistic model with robust estimate to al-
low for clustering; the correlation matrix thereby reflected the
average dependence among the specified correlated observa-
tions. We used the margins command in Stata to estimate and
interpret adjusted predictions for interactions of key predic-
tors, whilst controlling for other variables, using computations
of average marginal effects. Margins are statistics calculated
from predictions of a previously fitted model at fixed values of
some covariates and averaging or otherwise over the remain-
ing covariates. Computed are the levels of margins for differ-
ent covariate values or the differences in levels of margins if
covariate values are changed (marginal effects). For a contin-
uous covariate, margins compute the first derivative of the
response with respect to the covariate. For a discrete covariate,
margins compute the effect of a discrete change of the covar-
iate (discrete change effects).

For hospital admission rates, we employed a truncated
Poisson regression model, including predictive outcome cate-
gorical variables in the model as a series of indicator variables.
The dependent variable of the admission rate is restricted to
certain values; the predictor variables are therefore regressed
against admission rates using the truncated Poisson model. We
used robust standard errors for the parameter estimates, as
recommended by Cameron and Trivedi [33]. Using the trun-
cated Poisson regression model, we can interpret the coeffi-
cients in terms of incidence rate ratios (IRR). In the multivar-
iable model (logistic or Poisson), we adjusted univariate esti-
mates of effect, using the previously described outcome pre-
dictor variables.

Adjusted odds ratios (OR) and 95% confidence intervals
(CI) or IRRs were calculated for those predictors that signifi-
cantly entered the model. Statistical significance at p <0.05
was assumed throughout. Stata v.13.1 (Stata Corporation,
College Station, TX) statistical software was used for analysis.

Results
Patient demographics

A total of 96,305 admissions in 50,612 patients over the
15-year study period were included. These represented all
emergency medical admissions, including patients admit-
ted directly into the intensive care unit or high dependency
unit. The proportion of males was 48.7%. The median
(IQR) length of stay (LOS) was 5.2 (2.0, 13.1) days. The
median (IQR) age was 62.1 (40.3, 78.4) years, with the
upper 10% boundary at 86.1 years. Of the total, 70,543
admissions in 33,343 patients were resident within the
catchment area and used for admission rate incidence
calculations.

Admission characteristics related to illness severity

The data in Table 1 contrasts the demographics of the emer-
gency admissions based on the calculated acute illness sever-
ity score. Those with high illness severity were more likely to
be female, 51.8 vs 48.3% (p <0.001), and to be older, mean
age 69.7 years (95% CI 54.1 to 80.1) vs 35.0 years (95% CI
26.5 to 45.8) (p<0.001). They had higher Charlson comor-
bidity indices and chronic disabling disease scores. They were
also more likely to die, 5.7 vs 0.2% (p < 0.001), or to have an
extended hospital stay, mean LOS 5.8 days (95% CI 2.5 to
10.9) vs 3.2 days (95% CI 1.4 t0 6.2) (p <0.001).

Impact on mortality and hospital length of stay

By admission, the 30-day in-hospital mortality over the
15-year period averaged 5.6% (95% CI 5.4 to 5.7%); there
was a relative risk reduction (RRR) of 33.9% between 2002
and 2016, from 7.0 to 4.6% (p = 0.001), with a number needed
to treat (NNT) of 41.9 (Fig. 1). Considering the 2002—-2006,
2007-2011 and 20122016 timeframes, the respective 30-day
in-hospital mortality rates were 6.4% (95% CI 6.2 to 6.7%),
5.3% (95% CI 5.1 to 5.6%) and 4.9% (95% CI1 4.7 to 5.2%)
(Scheffe multiple comparison overall p < 0.001, last two time
comparisons p = 0.07).

By patient, the 30-day in-hospital mortality averaged
10.5% (95% CI 10.3 to 10.8%); there was a RRR of 61.7%
between 2002 and 2016, from 15.1 to 5.8% (p=0.001), NNT
10.7 (Fig. 2). Considering the time periods of 2002-2006,
2007-2011 and 2012-2016, the respective mortalities were
13.7% (95% CI1 13.1 to 14.2%), 11.0% (95% CI 10.5 to
11.5%) and 8.1% (95% CI 7.7 to 8.4%) (p <0.001 for each
comparison).

The median LOS was 5.0 days (IQR 2.1, 9.8); the median
LOS for the three time periods was 5.1 (IQR 2.1, 9.8), 5.0
(IQR 2.0,9.7) and 5.1 (IQR 2.2, 9.8).

Multivariable model with adjustment for risk
categories

In the full multivariable model, we included adjustment for
acute illness severity score, Charlson comorbidity index,
chronic disabling disease score, sepsis status, a weekend ad-
mission and the effects of time. Each of these was indepen-
dently predictive of the risk of 30-day in-hospital mortality
(Table 2). By patient, there was a significant reduction in the
mortality rate over time—OR 0.95 (95% C1 0.95, 0.96); mor-
tality declined from 14.8% (95% CI 14.1 to 15.4) to 9.3%
(95% CI 8.9 t0 9.8). By admission, there was also a significant
reduction in mortality over time OR 0.98 (95% C10.97, 0.98);
mortality declined from 6.7% (95% CI 6.4 to 7.0) to 5.0%
(95% C1 4.8 to 5.3).
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Table 1 Emergency admissions

(2002-2016): demographics of Factor Level Low risk High risk p value
emergency medical admission by
acute illness severity 18,163 68,421
Gender Male 9387 (51.7%) 32,946 (48.2%) <0.001
Female 8776 (48.3%) 35,475 (51.8%)
Outcome Alive 18,123 (99.8%) 64,492 (94.3%) <0.001
Died 40 (0.2%) 3929 (5.7%)
Age, median (IQR) 35.0 (26.5, 45.8) 69.7 (54.1, 80.1) <0.001
Length of stay (days) 32(14,6.2) 5.8(2.5,10.9) <0.001
Admission rate® 28.5(16.2,36.3) 38.5(32.2,43.6) <0.001
Acute illness severity 1 2513 (13.8%) 0 (0.0%) <0.001
2 5830 (32.1%) 0 (0.0%)
3 9820 (54.1%) 0 (0.0%)
4 0 (0.0%) 13,219 (21.9%)
5 0 (0.0%) 15,474 (25.6%)
6 0 (0.0%) 31,674 (52.5%)
Charlson index 0 12,350 (72.3%) 24,783 (39.0%) <0.001
1 3566 (20.9%) 18,619 (29.3%)
2 1169 (6.8%) 20,210 (31.8%)
Disabling disease 0 4198 (23.1%) 5436 (7.9%) <0.001
1 7260 (40.0%) 14,615 (21.4%)
2 4969 (27.4%) 20,382 (29.8%)
3 1475 (8.1%) 16,647 (24.3%)
4 261 (1.4%) 11,341 (16.6%)
Sepsis group 1 14,533 (80.0%) 51,862 (75.8%) <0.001
2 3283 (18.1%) 14,009 (20.5%)
3 347 (1.9%) 2550 (3.7%)
MDC respiratory No 15,360 (84.6%) 49,244 (72.0%) <0.001
Yes 2803 (15.4%) 19,177 (28.0%)
MDC cardiovascular No 15,923 (87.7%) 56,302 (82.3%) <0.001
Yes 2240 (12.3%) 12,119 (17.7%)
MDC neurology 13,580 (74.8%) 58,910 (86.1%) <0.001

4583 (25.2%)

9511 (13.9%)

LOS length of stay, MDC major disease category, /QR interquartile range

# Calculated for patients resident in catchment area

Admission rate incidence, age profile and social
factors

We calculated the admission incidence rates (/1000 popula-
tion) for the three time periods; 2002—-2006, 2007-2011 and
2012-2016. The predicted probabilities for each were derived
from the zero truncated regression multiple variable model,
adjusted for age profile and deprivation index. Between
2002 and 2011, there was little evidence in any change in
the admission rate incidence. The admission incidence
increased as a function of the social deprivation from 6.9 to
36.2/1000 between 2002 and 2006 and from 6.9 to 38.1/1000
between 2007 and 2011. For the period 2012-2016, the
admission rate incidence were for Q1 10.2 (95% CI 10.0 to
10.3), Q3 19.8 (95% CI1 19.7 to 20.0), Q4 27.6 (95% CI 27.5
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to 27.7) and Q5 38.6 (95% CI 38.5 to 38.6) (Fig. 2). These
admission rates were somewhat increased compared with the
earlier 5-year periods at lesser degrees of deprivation
(p<0.001). However as the respective frequency distribution
of admissions, related to a deprivation index of 1, 3, 4 and 5,
was 5.2, 4.7, 4.8 and 85.3%, the small differences in admis-
sion rate incidences would not be expected to have materially
influenced the total number of hospital emergency medical
admissions over the 15-year study period.

Readmissions and time
The total number of readmissions between 2002 and 2016 was

examined and predicted probabilities derived from the trun-
cated Poisson regression model, adjusted for acute illness
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Fig. 1 Thirty-day in-hospital
mortality by admission episode
and by patient from the
multivariable logistic regression
model
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severity score, Charlson comorbidity index, chronic disabling
disease score and a weekday or weekend admission. All these
were significant predictors of a readmission. The number of
readmissions increased over time from 2.9 (95% CI 2.8 t0 2.9)
after 1 year to 18.1 (95% CI 17.1 to 19.1) by 15 years (Fig.
3a). However, early readmissions within 4 weeks were un-
changed over time, averaging 10.5% (95% CI 9.6 to 11.3)
(Fig. 3b).

Fig. 2 Admission incidence rates
(/1000 population) for time
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Discussion

There has been much debate about the value of reform of acute
care delivery when implemented via an AMAU [8, 9]. As
previously stated, the AMAU represents as much a philoso-
phy of care as a physical entity. Over the 15 years following
the implementation of an AMAU at our institution, there was
a relative risk reduction of 33.9% in 30-day in-hospital
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Table 2 Logistic regression
model to predict 30-day in-
hospital mortality

Predictor Odds ratio Standard z p value 95% Confidence
error interval
Acute illness severity score 3.63 0.14 33.0 <0.001 336103.92
Charlson comorbidity index 1.52 0.04 17.7 <0.001 1.45to 1.59
Chronic disabling disease score 1.18 0.02 9.1 <0.001 1.14t0 1.22
Blood culture status 2.08 0.05 29.2 <0.001 1.981t02.19
Weekend admission 1.16 0.05 3.8 <0.001 1.07 to 1.26
Year effect 0.95 0.004 -11.0 <0.001 0.95 to 0.96

mortality by admission from 7.0 to 4.6% and when calculated
per patient of 61.7% from 15.1 to 5.8%. As is evident from the
graphical depiction of mortality over time, mortality essential-
ly declined as a linear function. This mortality reduction must
not be emphasised representing the crude annual mortality
rates, but rather that adjusted for major outcome predictors
such as acute illness severity score [25], Charlson comorbidity
index [30], chronic disabling disease score [31], blood culture
status [32] and the ‘weekend effect’. Therefore, the fall in
mortality was not due to a change in admission policy or lower
risk categories, but rather represented the outcome figure ad-
justed for major risk factors [25].

The AMAU model has theoretical advantages in terms of
system organisation and delivery at a number of levels. The
concentration of acute medical admissions in a single location
within a large hospital facilitates urgent medical care in the
critical initial hours and days following an emergency admis-
sion. In the design of our AMAU, we had several strategic
objectives. Accessibility for staff and patient flow were

Fig. 3 Readmission rates over the
15-year study period. Overall
readmissions derived from the

. 20
zero truncated regression model
(a). Early readmissions (within
4 weeks) from the multivariable
logistic regression model (b)
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important design considerations. As the bulk of patients were
to be admitted from the Emergency Department (rather than
general practice referrals), the AMAU needed to be proximate
to the Emergency Department. Diagnostic imaging was likely
to be necessary for the majority of patients, and a small num-
ber (4-5%) would require transfer to the intensive care unit.
We wished senior staff (60—70 separate consultant teams) to
prioritise requests from the AMAU,; therefore, it had to be in a
central location. All of these requirements were fulfilled in
that the AMAU area chosen was located equidistant between
the Emergency Department and the hospital main entrance,
along the hospital ground floor corridor. It was on the opposite
side of the corridor to the ground floor Diagnostic Imaging
Department, with the intensive care units and the high depen-
dency units almost overhead on the first floor.

These factors were under the control of the design team.
However, the increased future capacity of the AMAU in terms
of bed numbers required was not adequately envisaged at the
time of development. The average emergency 24-h ‘take’ was
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less than 20 patients in 2002; patients could not remain in the
AMAU longer than 5 days (an explicit design limit), but there
was an aspirational LOS target of 3 days for the majority.
Therefore, the two 30-bedded central general medical wards
that were to be reconfigured into the AMAU were thought
sufficient or even to provide an excess of the capacity re-
quired. Of course, the hospital capacity constraints were not
perhaps adequately considered or taken into account when
making these determinations. Ireland has 3.1 acute hospital
beds versus a European average of 5.3/1000; for a population
of 4.7 million, this implies a deficit of acute capacity just over
10,000 beds. An Irish Department of Health strategy docu-
ment (the Codd report) recognised the immediate need in
2001 for 1500 new beds with 6000 further beds before 2006
[34]. At that time, 23 hospitals were found to have occupancy
levels of greater than the functionally ideal occupancy rate of
85% with an average occupancy level of 95%. In effect, this
meant that movements into the AMAU and transfer out were
always going to be problematic with a negative impact on
outcomes [35]. It could be argued that the AMAU capacity
in any event is an academic number in relationship to system-
atic capacity constraints. However, patients could not always
be admitted to the AMAU, and those admitted to outlying
wards due to space constraints appeared to have worse out-
comes [9].

We have previously reported that more experienced physi-
cians (more than 20-year experience) achieved better mortal-
ity outcomes over the AMAU operation period [14]. The latter
phenomenon is of interest because the only time constant of
the medical team over the entire period was the presence of the
consultant. The system was a consultant directed rather than a
consultant-delivered service. For most of the time, treatment
was delivered by a team consisting of an intern (< 1-year ex-
perience), senior house officer (< 3-year experience) and a
senior registrar (5—10-year experience) with a supervising
consultant (at least 15-year experience prior to consultant ap-
pointment). The patients admitted might be discussed with the
consultant when admitted, if urgent, but ordinarily, the con-
sultant review of each emergency would occur initially on the
‘post-take” ward round (8 a.m. onwards on the morning after
the 24-h take period). The medical staff typically would work
a 40-h week plus the ‘on-call’ element. This was typically
from 9 a.m. on the day of the take until perhaps 12 a.m. the
following day—a 30-h on-call period would not be deemed
unusual, often with limited sleep. However, the fact that teams
of more experienced consultants experienced better outcomes
suggest that the mentoring process resulted in superior perfor-
mance [36]. The implementation of the AMAU model in our
country has, broadly speaking, resulted in an increasing pro-
portion of the acute medical take being cared for by consultant
physicians with less years of experience; the younger newly
appointed AMAU consultants have taken over a significant
proportion of the care of acutely admitted medical patients.

The data would suggest that this may not be the optimum
approach to patient care and that there is still an important role
for more experienced physicians within the department. The
EU established the European Working Time Directive
(EWTD) in 2003 to avoid the exploitation of employees, with
a limit on the number of working hours, 4-week paid annual
leave and mandatory rest periods in every 24-h shift. In 2004,
junior doctors came under the EWTD remit and their working
week was limited to 58 h, and further reduced to 48 h in 2009.
The rostering system for the AMAU altered in 2014 as a direct
result of this process; we found no evidence of a detrimental
impact on training or patient outcomes to date despite the
implied reduction in training time and experiential learning
[37, 38].

A number of previous studies have reported on outcomes
following the introduction of either an AMAU or a similar
initiative. Our group has previously reported improvements
in outcomes consistent with the trend seen here at both 5
and 10 years following the introduction of our AMAU [8,
39]. It would be natural to assume that the substantial initial
improvements achieved after the introduction of the AMAU
may have plateaued as experience and competency in acute
medicine progressed; however, even after 15 years, a thresh-
old level does not appear to have been reached and better
outcomes continue to be achieved. A study from Liverpool
reported a similar significant reduction in mortality following
the introduction of an AMAU, but this appeared to be con-
fined to the subgroup of younger patients [40]. A number of
other studies assessing AMAU performance have reported
positive effects on outcome metrics such as readmission rates
and duration of hospital stay but in contrast have found only
no or minor effects on mortality [41-43]. Some of these dif-
ferences may be related to study power although the potential
importance of the characteristics of the individual AMAUSs
cannot be out ruled.

As with any study and methodology, there are limitations to
our work. There have been improvements in mortality over
time in the population as a whole. The extent and significance
of these are difficult to estimate, and therefore, there is some
difficulty in disentangling the proportion of the improvements
in mortality we have observed following the introduction of
the AMAU from those which would have occurred regardless
of this reform. There are no studies estimating the reductions
in inpatient mortality over a similar time period in Ireland. The
Global Burden of Disease Study 2015 estimated that male and
female life expectancy in Ireland increased by 1.6 and
2.5 years respectively over the 10-year period to 2015 [44].
Of course, it is difficult to draw comparisons between such
disparate data; however, the overall reductions in population
mortality do not appear to be as dramatic as those which we
have reported over a similar time period. In addition, we have
previously shown that patients admitted to other wards in our
institution when the AMAU capacity was exceeded have a
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significantly worse outcome [9]. Therefore, whilst there
undoubtably have been general improvements in mortality
over the 15 years of the study, a significant degree of the
mortality improvements are likely to be attributable to the
implementation of the AMAU model. Finally, whilst this
study covers all admissions under general medicine, our hos-
pital has a number of other admitting services including car-
diology and surgical specialties. The results we report here
therefore are limited by the patient cohort available and may
not be applicable to other services and diseases.

In conclusion, our study demonstrates sustained benefits in
mortality over the 15-year period following the introduction of
an AMAU. This demonstrates the potential improvements
achievable through systems reform in the provision of acute
medical care.

Compliance with ethical standards

Ethical approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institu-
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Informed consent This study utilised routinely collected anonymous
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