62

Acute Medicine 2018; 17(2): 62-67

Original Articles

Saskia Merel Rombach
Gabriella Balke-Budai
Joost Galen, van

Rene Bekker

Suzanne E
Smit-Bruineberg

Tessa H Biesheuvel

Mark HH Kramer

Prabath WB Nanayakkara

VU University Medical
Center, Amsterdam, The
Netherlands

Correspondence:

Saskia Merel Rombach
VU University Medical
Center, De Boelelaan 1117,
1081 HV Amsterdam,
Netherlands

Email: s.rombach@
eramusmc.nl

Results on the patient flow of
implementing an Acute Medical Unit

SM Rombach, G Balke-Budai, J van Galen, R Bekker, SE Smit-Bruineberg,
TH Biesheuvel, MHH Kramer & PWB Nanayakkara

Abstract

Background: There is an increased influx of patients needing admission. Introducing an acute medical unit (AMU) may
increase the admission capacity without increasing the total number of beds.

Methods: Data collected during the first four years after implementation of an AMU in an academic tertiary care center
in Amsterdam were analyzed.

Results: A 24 bed unit was realized. The total number of admissions increased in the first year with 977 (16%), with an
additional 4.1% increase after 2 years with stabilization thereafter. The length of stay decreased, the absolute number

of refusals declined, the number of readmissions remained unchanged.
Conclusion: The introduction of an AMU resulted in a higher number of admissions.

Key points
number of beds.
number of readmissions remained unchanged

(elderly) care facilities outside the hospital is needed.

¢ Introduction of an acute medical unit (AMU) can increase the total number of admissions without increasing the total
* By introducing an AMU and optimizing patient flow, the length of stay decreased, the number of refusals declined and the

* To guarantee enough AMU admission capacity an optimal outflow from the AMU to the other hospital wards and other

Introduction

Acute healthcare chain in the western countries
has been increasingly under pressure in the last
few decades due to an increasing number of acute
admissions."? This increase can be explained by the
population aging in western countries.** Elderly
people are more dependent on the health care system
and require more health resources.” In addition, these
patients present themselves with a higher severity of
illness because they often have multiple comorbidities
and polypharmacy. Moreover, older patients tend to
have atypical clinical presentations leading to more
diagnostics and the number of elderly patients in the
emergency department (ED) is increasing.” A relative
shortage of hospital beds in combination with a high
percentage of beds not being used efficiently have
also contributed to ED congestion.” Therefore, the
introduction of novel ways to improve the efficiency
of the whole acute care chain is needed. Acute Medical
Units (AMUE ) have been created, mainly in the UK,
Ireland and Australia, to accommodate this increasing
acute patient flow from the Emergency Department
to inpatient hospital wards.*

The AMU is as much a philosophy as it is a
physical entity.! The AMU is a short-term stay
department, usually with a maximum length of stay
of 72 hours for all acute medical patients." The goals
are to provide quick and efficient multi-disciplinary
care by specialized teams to ensure rapid diagnosis

and treatment. At the AMU, patients may either
be discharged home or transferred to a specialty
department, depending on their medical condition.®

The objectives of an AMU have been previously
defined* and acknowledged.! These include rapid
and comprehensive multidisciplinary assessment
with intensive senior supervision of acutely ill
medical patients, standardizing management of
acutely ill patients, rapid turnaround in pathology,
radiology and other assessments, improved access to
geriatric assessments, specialized nurses and other
clinical management resources, reduction of waiting
times in the ER, elimination of boarding patients
in departments of other specialties, optimizing bed
management, facilitating research and reduction of
staff fatigue.

Implementations of AMUSs in the UK and Ireland,
led to a reduction of the length of stay and increased
discharge rates,”®%101L1213 decreased waiting times
for patient transfer from emergency departments,®!!
without increase of the percentage of unplanned
readmissions.”’ Some even reported a decrease of
readmissions.”’? An improvement in patient and
staff satisfaction has been reported.”™* Furthermore
some studies report that the introduction of an Acute
Medical Unit was associated with a decrease in all
cause hospital mortality.”'"> However, long-term
data on the success of AMUSs in European countries
such as the Netherlands are lacking.
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This study shows the results of the implementation
of an AMU in the VU University Medical Center
(VUMC), Amsterdam, the Netherlands. In 2012 the
floor was reorganized to introduce a 24 bed AMU
with the aim of increasing the number of emergency
admissions and decreasing the number of refusals
because of lack of admission capacity, while the total
number of beds in the hospital remained the same.
The number of refusals, the number of admissions, the
hospital length of stay, as well as the readmission rate
within 3 and 30 days was calculated after introduction
of the acute medical unit and compared to the year
before the introduction of the AMU. The 4 year
follow-up data were analyzed, to evaluate the long-
term outcome of the implementation of an AMU.

Methods

Patients eligible for admission at the AMU

Patients (at least 18 years of age ) that were admitted
through the Emergency Department could be
admitted at the AMU, with exception of patients
that needed admissions at one of the special care
departments, including the intensive care, medium
care, the coronary care unit, the stroke unit, the
maternity ward and psychiatric ward. The total
amount of beds in the hospital was not expanded,
meaning that the beds as well as the staff needed
for the AMU was provided after reorganizing the
participating departments.

AMU concept

The AMU concept in the VUMC was created based
on the previously defined objectives of an AMU.M
The specialties general internal medicine, geriatrics,
nephrology, hematology, oncology, gastroenterology,
general surgery, surgical oncology, vascular surgery,
orthopedics, urology and neurology were allowed
to admit patients to the AMU. Doctors from each
admitting specialty were responsible for the daily
medical care of their patients and performed the daily
ward rounds and were available on call 24 X 7. To
stimulate rapid and multidisciplinary assessment of
acutely ill medical patients a daily morning 15 minute
standing-session was introduced with participation
of the specialists, junior doctors and nurses of all
participating departments, physical therapists, geriatric
nurses and home-care nurses. All patients are briefly
mentioned and the treatment plan is discussed as
well as the expected day of discharge during this daily
session. If a consultation from another specialist/
specialty was needed, this was organized during and
performed immediately after the session. Radiology
and other required tests after admission were planned
and performed as soon as possible with the aim of
speeding up the decision making process. In addition,
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along with the junior doctors a consultant was always
present during the daily ward rounds. To prevent delay
in discharge, patients can be discharged 24 hours a day.

Data collection

After introduction of the acute medical unit, the
number of admissions, the length of hospital stay as
well as the number of refusals due to lack of beds as
well as the number of readmissions within 3 and 30
days after discharge were collected.

Data were reported up to 2016, 4 years after
opening of the AMU in December of 2012. Of
note, in February 2015 (9th of February up to
19th of February) the AMU was closed because of
renovation. Extra beds were opened at other hospital
departments. In September 2015 all departments of
the VUMC were closed for two weeks (September
8% until 23%"), due to flooding of the hospital caused
by a water leakage. Therefore, data for 2015 were
reported with and without extrapolation using a
linear model.

For adequate comparison, the median length
of stay in the years before opening of the AMU
(2011-2012) was calculated for patients with similar
patient characteristics as those admitted at the AMU:
admission through the ED, patients from 18 years and
older, needing admission at a normal care department.
For the total length of stay, from year 2013 to 2016,
only those patients admitted to the AMU were
included.

Readmissions were defined as follows: Unplanned
and planned readmissions through ED, to the acute
medical unit or other clinical areas, were aged above
18 years, and readmitted to the hospital following a
previous hospital admission to any clinical specialty for
a minimum of one night in the previous 3 and 30 days.

Statistical analysis

All data are reported as absolute numbers and
their percentages. The length of stay is expressed
by the median and interquartile range (IQR). For
comparison of length of stay, Wilcoxon rank sum
test in R was used. A P-value <0.05 was considered
statistically significant. The expected number of
presentations and admissions (in 2015) was calculated
using linear regression.

Results

Number of admissions, length of stay, occupancy
rate, the number of refusals and readmissions after
introduction of the AMU

The number of admissions
In December 2012, the AMU was opened. It was
equipped with 24 beds. In 2013, the total number of

admissions from the emergency department increased
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AMU was introduced in December 2012.

ED=emergency department. NA= not applicable, exp =expected

Table 1. Number of ED presentations, number of admissions, length of stay, occupancy rate and the number of refusals per calendar year. The
31405 30508 28652 29396 26981(28057) 28959
6548 6635 7437 7787 7737 (8046) 8480
5900 6151 7128 7381 7119 (7403) 7446
NA NA 4072 3812 3315 3106
648 484 309 406 618 1034
3.5 3.8 29 3.1 3.5 3.3
(1.4-7.3) (1.7-7.7) (1.2-7.5) (1.3-7.4) (1.5-7.5) (1.7-6.9)
NA NA 1.2 1.3 1.5 1.6
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Figure 1. Number of admissions from the emergency department, year 2011-2016.

(from 6151 to 7128) with 977 (16%) (table 1, figure
1). The second year, the number increased (from 7128
to 7381) with 253 (3.5%). The third year following
introduction the number of admissions stabilized to
7119. Extrapolating the data by a linear model would
indicate the number of admissions in 2015 would
have increased (from 7381 to 7403) with 22 (0.39%).
While the absolute number of ED presentations
needing admission, increased over the years (table 1,
figure 2),the absolute number of admissions at the
AMU decreased over the years (table 1).

The length of stay

The median length of hospital stay of patients on
normal care departments in 2012 was 3.8 days. After
introducing AMU, the length of stay decreased from
3.8 (IQR 1.7-7.7) to 2.9 (IQR 1.2-7.5) days (p<
0.001), and remained stable between 2013 and 2016.

On the contrary, the length of stay at the AMU
increased gradually over the years, with an increase
of 0.2 days between 2014 and 2015 (p<0.001) (table
1, figure 3).

The occupancy rate

The average occupancy of the beds in the first year
after opening of the AMU (2013) was 78%, 76% in
2014, 809 in 2015, and 7496 in 2016. The occupancy
rate decreased in most departments in the hospital
(data not shown).

The number of refusals

After opening of the AMU, the absolute number of
refusals dropped from 484 to 309 the following year.
The following years the absolute number of refusals
increased again due to increase in number of ED
presentations needing admission (table 1).
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Figure 2. Number of patients, presenting at the emergency department, requiring admission, year 2011-2016.
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Figure 3. Length of stay at the acute medical department.

The number of readmissions
The number of readmissions after admissions at the
AMU was 1% within 3 days after discharge and
between 10-13% within 30 days after discharge
(table 2).

The total number of hospital readmissions within
3 days after discharge was 290 for normal care patients
before introduction of the AMU and remained around
2% atter the introduction of the AMU, the following 4
years. The total number of readmissions in the hospital
for normal care patients within 30 days was 16% betore
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introduction of the AMU and remained between 16-
17% the years after introduction of the AMU.

The year following introduction of the AMU
(2013), the number of patients discharged, after 48 and
72 hours was: 71% and 89% respectively. Three years
after introduction of the AMU (2015) the number of
patient discharged within 48 hours was 67% and 72
hours 82%. In the third year after introduction of the
AMU 18% of admissions exceeded the recommended
length of stay of 72 hours at the AMU, 2% stayed
more than one week.
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Table 2. Readmissions, after 3 days and after 30 days

1960 1825 1628 1537
NA NA 21 (1%) 21 (1%) 19 (1%) 13 (1%)
NA NA 251 (13%) | 208 (11 %) | 170 (10%) | 204 (13%)
14084 14065 14468 14882 14027 13617
230 (2%) | 223 (2%) |310(2%) | 307 (2%) | 241(2%) | 259 (2%)
2267 (16%) | 2213 (16%) | 2371 (16%) | 2506 (17%) | 2180 (16%) | 2166 (16%)

Discussion
We demonstrate that reorganising the floor and

introducing an AMU without increasing the total
number of beds in the hospital led to a 16% increase
in total admissions from the emergency department,
without an increase in the number of readmissions
within 3 and 30 days, during the following 4 years.
Increasing the number of admissions, without
expanding the number of beds, can be accomplished
by shortening the length of stay and increasing the bed
occupancy rate. Increasing the efficiency of the use
of existing beds with involvement of the experienced
supervisors in the daily care leading to speeding up of
the decision making process, diagnostics, treatmentand
discharge of the admitted patients has in our opinion
led to this persistent increase in acute admissions.
In addition, introducing a daily meeting with all
specialists taking care of the patients in the AMU
improves the care for patients who require a multi-
disciplinary approach not only in the AMU but also
in the other wards. In addition, other disciplines, such
as physiotherapists, dieticians and specialized nurses
organizing care at home are involved earlier during a
patient’s admission. Elderly patients, especially those
with multiple co-morbidities, who contribute to a
large extent to the increase of the number of acute
admissions,'® and may benefit from this approach.
However, while the number of patients that were
admitted through the emergency departmentincreased
over the years (table 1), the number of admitted
patients at the AMU slowly decreased (table 1). While
the total length of the hospital stay for patients passing
the AMU remained stable, the time patients spent at
the AMU gradually increased. This was mainly due to
lack of beds in the other units increasing the time spent
at the AMU, sometimes exceeding the recommended
time of 72 hours. This could be explained by several
factors. Every unit had to contribute 1-3 of their beds
to the AMU leading to less available beds in these
units. Another factor of stagnation in these units can be
attributed to the fact that, some of these departments
still worked in a traditional way. At the same time most
patients who were transferred to other units were sicker

and needed intensive and sometimes long-term care
leading to more stagnation in the unit. Therefore, the
bed occupancy of some departments such as neurology
decreased. In addition, increase in patients with multi-
resistant bacteria needing isolation at admission also
led to a reduction in the use of the existing capacity.

Furthermore the quality of care at the AMU
should be evaluated continuously. An initiative
to maintain high quality care in the AMUs was
introduced a few years ago: the Society for Acute
Medicine’s  benchmarking audit. Previous audits
already signalled compliance with the clinical quality
indicators could be improved in some AMUS . 71819 To
improve the care atan AMU it is also important to take
the patient’s experience in consideration.?’ Analysis
of unplanned readmissions at our AMU revealed
coordination of care is the weakest link.*'

Overall, 4 years after introduction a consistent
picture is appearing and the number of admissions
to the AMU has stabilised to around 3200 yearly
admissions. During the first year more admissions
were realised to the AMU. However, in the last few
years there has been marked increase in the elderly
patients presenting to the ED s in Amsterdam region
and beyond. This not only attected the VUMC but
other Dutch hospitals in the region as well. Recently
an alarming report was sent to the minister, members
of the parliament, published in a national newspaper
(NRC)* reporting that the ED in the Amsterdam
region had to close down temporarily about 2000 times
in 2015 due to lack of capacity. This is mainly due to
increase in the number of elderly patients. It is known
that elderly patients spend longer at the ED because
of the atypical presentations of their disease conditions
and their comorbidity which may make even a simple
problem complex to treat.?2+2

In addition, these patients need admission to the
hospital more often than younger patients. At the
same time due to governmental policy changes such
as of closure to nursing homes, patients tend to stay
longer at home with their diseases resulting in increase
in the severity and complexity of the problems leading
to more admissions and longer hospital length of stay.
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More nursing homes for instance, can help decrease
the length of hospital stay for elderly patients, who
now stay in the hospital after they recovered from their
acute illness but still need additional care.

In spite of these developments we still managed to
admit more patients from the ED to the hospital and
the median length of stay was reduced to 5.6 days in
2016. Besides introducing an AMU and introducing
15 minutes standing session at the AMU we also
introduced another standing session for the nurse-
managers to stimulate optimal use of beds in the whole
hospital. In addition, some other departments also
integrated the principles of the AMU in their own
care processes. Alongside the AMU this may have also
contributed to this increase in admissions.

This study has limitations. Whether the increase
in number of admission can solely be attributed to
the introduction of the AMU could be questioned.
As mentioned earlier, during the introduction of the
AMU the health care workers in other units were
educated about the advantages of key concepts of
the AMU. This indeed led to integration of these
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concepts in some other units which probably led to
more efficiency and more admissions. In addition,
we also introduced a short (15 minute) daily standing
session at the beginning of the evening shift at the ED
in which all the junior and senior doctors on duty took
part which probably also led to an improvement in the
patient flow.

In conclusion, an introduction of AMUSs could be
beneficial in improving the current strain on the acute

healthcare system.?

In addition, introducing concepts
of an AMU in other departments and introducing
unique and new concepts such as standing sessions with
the aim of stimulating multidisciplinary teamwork
may also improve patient flow. However to guarantee
enough AMU admission capacity an optimal outflow
from the AMU to the other hospital wards and other

(elderly) care facilities outside the hospital are needed.
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