
Abstract
In Japan, transporting elderly patients to emergency depart-

ments has recently posed serious problems, including a longer
average time from patients’ initial emergency calls to their arrival
at hospitals. To manage emergency departments more efficiently,
many hospitals in the United States and some other developed
countries, including Japan, introduced emergency department
observation units (EDOU). However, because the usefulness of
EDOUs in managing elderly patients remains uncertain, we anal-
ysed data of patients admitted to a Japanese university hospital’s
EDOU to gauge its efficacy. We followed 1,426 patients admitted
to the hospital’s EDOU from 1 January 2011 to 31 December 2014.
The average age of patients who stayed in the EDOU increased,
whereas the average length of time that they spent there decreased.
Although the percentage of patients older than 65 years increased
slightly, from 36.42% (2011–2012) to 37.73% (2013–2014), the
proportion of those patients between the two periods did not sig-
nificantly change (P = .61). Moreover, their average length of stay
was 2.16 ± 0.91 days, whereas patients younger than 65 years
stayed for significantly less time (1.92 ± 0.82 days). By condition,

approximately 36% of patients older than 65 years presented with
non-neurosurgical trauma, approximately 59% presented with
other forms of trauma, but proportions of both categories of trauma
were significantly smaller in patients younger than 65 years (non-
neurosurgical trauma, 23%; all trauma, 47%). Most elderly
patients with limb trauma prepped for surgery were transferred to
other hospitals after a few days. Results suggest that the EDOU at
the university hospital has served to as a buffer for regional emer-
gency medical systems in Japan, especially given the continued
ageing of the Japanese population.

Introduction
In Japan, delays in emergency transport to hospitals due to hos-

pitals’ refusal to accept patients seeking emergency care have
become a serious problem, especially in Tokyo. In 2012 the aver-
age time from patients’ initial emergency calls to their arrival at
hospitals was 38.7 minutes nationwide, whereas in Tokyo
Prefecture it was 54.9 minutes – the longest in Japan.1 Transport
times to hospitals have moreover increased with each passing year.
Among their reasons to refuse patients seeking emergency care,
hospitals not only in Japan but also in developed and developing
countries often cite overcrowding in their emergency
departments.2-4

Japan’s emergency system
In Japan, emergency departments nationwide are grouped into

three categories. Primary emergency medical institutions, totalling
1,376 in number, treat patients with mild conditions and walk-in
patients. By contrast, and by far the most common, secondary
emergency medical institutions, totalling 3,865, treat patients with
mild or moderate conditions that might require hospitalisation.
Last, totalling 270, Japan’s relatively few tertiary emergency med-
ical institutions treat or resuscitate seriously ill patients, including
ones who have suffered from multiple trauma or cardiopulmonary
arrest.1 Although data about the number of patients transported to
the three kinds of institution are unavailable, data about patients’
severity show that 50.4% of cases were mild, 38.9% were moder-
ate and only 9.1% were severe.1 In Japan, when a person is injured
or suffering from disease, he or she or someone nearby calls 119,
the emergency telephone line managed by local fire departments.
Staff members of the emergency line, all of whom work for local
fire departments, gather information about the person’s situation
and contact the fire station closest to the scene. Emergency medi-
cal response is immediately activated, and the paramedic team
travels to the scene by ambulance. Upon meeting the person seek-
ing care, the team gathers his or her biological information or
acknowledges his or her injury and determines the triage level,
according to which the person, now a patient, is transferred to a
primary, secondary or tertiary emergency medical institution.

As of late 2012, 4,965 paramedic teams were on call in Japan.1
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Each team consists of firefighters working for emergency medical
services and emergency medical technicians, which in 2012
formed the teams in proportions of 61.68% and 38.32%, respec-
tively.1 Although nearly all (95.9%) paramedic teams that year
consisted of emergency medical technicians, 4.1% did not.1 In gen-
eral, paramedic teams are specially trained to transfer patients to
hospitals, though fire laws limit what the teams’ emergency medi-
cal technicians delivering treatment can do for patients. Some
operations can be performed under the direction of doctors (e.g.
securing the airway, respiratory support, fixation for trauma, sugar
administration for hypoglycaemia, rapid infusion for shock and
epinephrine administration and defibrillation for cardiopulmonary
arrest).1

Although typically required to accept all patients, emergency
medical institutions in Japan, especially tertiary ones, cannot
always accept patients, even if they are in critical condition. Some
institutions simply lack the facilities to treat seriously ill patients,
while others cannot accept patients in certain departments, their
initial treatment beds or hospital beds are entirely occupied or their
operating theatres lack capacity. In Japan, the unchanged number
of secondary emergency medical institutions despite the increasing
number of elderly patients, especially ones older than 85 years –
912,120 in 2014 and 968,442 in 2015 – are major causes of over-
crowding in emergency departments.5-7 Japan’s burgeoning elderly
population particularly frustrates the management of emergency
departments,6 because elderly patients often require long-term hos-
pitalisation, and diagnosing their conditions can be quite difficult
when their chief complaints are vague. In Japan, the proportion of
people older than 65 years was 23.0% in 2010 – the highest in the
world – and is expected to reach 29.1% by 2020, compared to pro-
jections of 19.4% by 2020 in developed countries worldwide.8

The Tokyo rule
In 2009, to manage so-called difficult cases of transport to

emergency medical institutions, Tokyo Prefecture introduced the
Tokyo Rule. The rule pertains particularly to sub-moderate cases
and patients whose destinations remain undetermined after 20 min-
utes though emergency medical services have already contacted at
least five hospitals. If the case is subject to the Tokyo Rule, then
emergency medical services contact one of Tokyo’s 80 regional
emergency medical centres.9 If the centre cannot accept the patient,
then the centre’s emergency department manager and the emergen-
cy medical service seek out a hospital in the region that can accept
the patient. If they cannot recruit a hospital in the region, then they
contact an emergency medical coordinator at the Tokyo Fire
Department, who will contact other regional emergency medical
centres for a hospital that can accept the patient.9 In 2011, difficult
cases of transport totalled 14,449, which was roughly a third of the
total in 2008 (35,746).9

Although adherence to the Tokyo Rule affords some benefits,
its overall effects have been limited.9 The keywords of difficult
cases of transport have been not only orthopaedics, alcohol and
mental illness but also elderly patient, which indicates that the
problems of elderly patients in obtaining transport to emergency
medical facilities in Japan persist.9

Emergency department observation unit
In the United States and some other developed countries,

where the massive number of patients who present at emergency
departments has also become a serious problem,10,11 hospitals have
introduced emergency department observation units (EDOU) in
order to not only manage emergency departments safely and
smoothly but also reduce the number of cases requiring hospitali-

sation.12 Although many hospitals in Japan have introduced
EDOUs as well, their usefulness in managing elderly patients
remains unclear. In response, we retrospectively analysed the data
of patients admitted to a university hospital’s EDOU from 2011 to
2014 in order to examine the EDOU’s role in managing elderly
patients.

Materials and Methods

The university hospital and its emergency department
The university hospital’s emergency department that we exam-

ined is a secondary emergency medical institution in central Tokyo
with 1,075 beds and affiliated with Jikei University School of
Medicine. The characteristics of the emergency department are
similar to those of emergency rooms in North America; it has
seven beds for initial treatment and six examination rooms for ser-
vices on holidays and at night. Annually, the department receives
approximately 25,000 patients and 8,000-8,500 ambulance deliver-
ies. All patients who present at the emergency department are first
seen by emergency physicians who consult doctors in other depart-
ments as necessary. All care after hospitalisation is managed by
doctors outside the emergency department.

The hospital’s emergency department observation units
The university hospital has one EDOU with 14 beds. Patients

are observed in the EDOU for a maximum of 72 hours, after which
they may be discharged, transferred to another department or
another hospital, or sent home. All care administered during stays
in the EDOU is managed by physicians and nurses in the emergen-
cy department. The vital signs of all patients are monitored by bio-
metric information devices that form part of a patient information
system (IntelliVue, Philips).

Protocol for admission to the emergency department
observation units

Patients are admitted to the EDOU in three situations: i) When
operating theatres lack capacity and the theatres’ schedules cannot
be rearranged, in which cases the emergency department is the
patient’s primary department and its staff organise the transfer of
patients to other hospitals; ii) When stays are expected to be brief
due to the nature of the case (e.g. acute intoxication, acute low
back pain, syncope, headache, peripheral vertigo, asthma attack,
anaphylaxis and minor injuries such as sprains and bruises); or iii)
In cases in which, for example, patients are too old to return home
by themselves, they visit the department at midnight and cannot
return home due to lack of available transport or the diagnosis
remains unclear but serious pathology (e.g. acute myocardial
infarction and stroke) cannot be ruled out.

Data collection
From 1 January 2011 to 31 December 2014, 1,734 patients

were admitted to the EDOU under the care of the emergency
department. They formed the study sample. After we excluded 308
patients from analysis due to insufficient data, we analysed the
data of 1,426 patients, whom we divided into two groups; Group A
consisted of 615 patients who stayed in the EDOU from 1 January
2011 to 31 December 2012, whereas Group B consisted of 811
patients who stayed there from 1 January 2013 to 31 December
2014 (Figure 1).
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Classification of diseases and injuries 
We classified diseases and injuries listed in the medical record

into seven groups: i) Non-neurosurgical trauma, including trauma
other than head trauma with fractures, bruising, signs of abuse or
haematoma but excluding cervical spine lesions; ii) Neurosurgical
trauma, including cervical spine lesions and head trauma with frac-
tures, bruising, signs of abuse or intracranial bleeding; iii) Acute
intoxication; iv) Accidental ingestion (e.g. of foreign bodies and
chemicals); v) Environmentally induced conditions (e.g. heat-
stroke); vi) Psychiatric disease; and vii) Internal medicine diseases.

Statistical analyses
For the mentioned patient groups, we examined the average

age, sex ratio, average length of stay in the EDOU, the proportions
of patients older than 65 and 85 years, the classification of diseases
and injuries, the relationship between age and average length of
stay in the EDOU and the rate of coexisting medical problems in
patients who had suffered from trauma. We recorded quantitative
variables as M ± SD and qualitative variables as percentages. We
used a Student’s t test to compare variables for average age, aver-
age length of stay and the relationship between age and average
length of stay, whereas we used a chi-square test to compare vari-
ables for sex ratio, the proportions of patients older than 65 and 85
years, the classification of diseases and injuries at admission and
the rate of coexisting medical problems in patients with trauma. A
P-value less than .05 was considered to indicate statistical signifi-
cance.

Results
i) Average age; ii) Sex ratio; iii) Average length of stay in the

EDOU: the background information of patients in the sample
appears in Table 1. Between the groups (i.e., over time), the gender
ratio did not change, the average age slightly increased and the
average length of stay in the EDOU lessened. However, none of
those changes were significant; iv) Proportions of patients older
than 65 and 85 years. As shown in Figure 2, the proportion of
patients older than 65 years slightly increased from 36.42% (Group
A) to 37.73% (Group B), although not significantly (P = .61). By
contrast, the proportion of patients older than 85 years significantly
(P = .012) increased from 6.99% (Group A) to 10.85% (Group B);
v) Classification of diseases and injuries: as shown in Figure 3,
among patients older than 65 years, the percentage of cases of non-
neurosurgical trauma was highest (36%) and significantly higher
than that of patients younger than 65 years. Also among those
patients, the proportion of trauma cases, including neurosurgical
trauma, accounted for approximately 60% of all diseases and
injuries, which was significantly higher than that of patients

younger than 65 years. Conversely, in the group of patients less
than 65 years old, the proportion of acute intoxication was signifi-
cantly higher; vi) Relationship between age and average length of
stay in the EDOU. As shown in Figure 4, the average length of stay
in the EDOU of patients older than 65 years was 2.16 ± 0.91 days,
which was significantly longer than that of patients younger than
65 years (1.92 ± 0.82 days). For both groups, the maximum length
of stay in the EDOU was 6 days, and the minimum length was 1
day; vii) Proportion of patients discharged, transferred to another
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Figure 1. Flowchart of sample selection.

Table 1. Background information of patients in the sample. Values appear as M ± SD and percentages. We analysed data regarding aver-
age age and average length of stay with a Student’s t test and sex ratio with a chi-square test. Group A consisted of patients who stayed
in the emergency department observation units from 1 January 2011 to 31 December 2012, whereas Group B consisted of patients who
stayed there from 1 January 2013 to 31 December 2014.

                                                                                     Group A (n=615)                            Group B (n=811)                                   P

Average age (in years)                                                                            53.82±21.62                                                    54.84±23.02                                                    .39
Sex ratio                                                                                               Male: 387 (62.93%)                                       Male: 482 (59.43%)
                                                                                                             Female: 228 (37.07%)                                  Female: 329 (40.57%)                                           .18
Average length of stay in the EDOU (in days)                                     2.04±0.85                                                        1.99±0.87                                                       .26

Figure 2. Proportion of patients older than 65 and 85 years who
stayed in the university hospital’s emergency department observa-
tion units (EDOU). Group A consisted of patients who stayed in
the EDOU from 1 January 2011 to 31 December 2012, whereas
Group B consisted of patients who stayed there from 1 January
2013 to 31 December 2014. We analysed data with a chi-square
test (＊P<.05).
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department or transferred to another hospital. Patients who were
discharged, transferred to another department or transferred to
another hospital totalled 955 (67%), 197 (14%) and 274 (19%),
respectively. As shown in Figure 5, the proportion of cases of non-
neurosurgical trauma was greater among patients transferred to
another hospital, while 40 patients (56.3%) needed semi-urgent
operation; viii) Rate of coexisting medical problems in patients
with trauma. As shown in Figure 6, the rate of coexisting medical
problems in patients younger than 65 years who stayed in the
EDOU for trauma was 4.99%, which was significantly lower than
that of patients older than 65 years.

Discussion
According to Yoshida et al. (2016),13 among patients hospi-

talised in emergency medical institutions in Japan, 58.7% were
older than 65 years. In our study, such patients accounted for
roughly 35% of the sample and increased in number over time. In

particular, the proportion of patients older than 85 years increased
significantly. The length of stay was significantly longer for
patients older than 65 years than for younger patients. Ogawa et al.
(2006) reported that factors of prolonged hospitalisation for elderly
patients included complications and the worsening of other dis-
eases,14 while Yoshida et al. (2016) observed the exacerbation of
original diseases in 16% of elderly patients, physical complications
after hospitalisation in 10.4% and physical problems in roughly
25%.13

Because we analysed data using only the diagnosed diseases of
patients, the potential involvement of post-stay complications
remains unknown. Nevertheless, even patients older than 65 years
who stayed for trauma exhibited several coexisting medical prob-
lems, including pneumonia, urinary tract infection and arrhythmia,
which suggests that physical factors could have influenced the
length of stay for elderly patients overall. Among patients older
than 65 years, the maximum length of stay was 6 days, which
allowed us to make policy-related decisions to, for example, trans-
fer patients to other departments or hospitals or to discharge them
in a relatively short time.

                             Article

Figure 3. Details of the classification of diseases and injuries
among patients admitted to the university hospital’s emergency
department observation units. We analysed data with a chi-
square test (＊P<.05).

Figure 4. Relationship between age and average length of stay in
the emergency department observation units. Data appear as M
± SD determined with a Student’s t test (＊P<.05).

Figure 5. Details of the proportions of patients who were dis-
charged, transferred to other departments, or transferred to other
hospitals.

Figure 6. Rate of coexisting medical problems among patients
who presented with trauma. We analysed data with a chi-square
test (＊P<.05).
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According to a 2013 survey by the Japanese Hospital
Association, the average rate of refusal to accept ambulances at
hospitals in Japan from 2010 to 2012 changed only slightly, from
18.1% in 2010 to 18.4% in 2011 to 18.1% in 2012.15 Major reasons
for refusal included the absence of specialists or doctors capable of
responding (55.4%), that all doctors were busy with surgery or
treatment (49.1%) and that all beds were occupied (26.5%).9,15,16

Whereas medical institutions with refusal rates of less than 10%
(i.e. regional core hospitals, including critical emergency centres)
accounted for less than 40% of all hospitals in the survey, medical
institutions with rates of refusal exceeding 30% slightly increased,
from 22.6% in 2010 to 23.3% in 2011 to 24.8% in 2012. Thus, it is
possible that trends of refusing or accepting ambulances at Japan’s
emergency medical institutions is becoming increasingly
polarised.15

In another survey by the Tokyo Metropolitan Welfare Bureau,
the most prominent keywords describing patients categorised as
difficult to place following ambulance transport (i.e. in adherence
to the Tokyo Rule) fell into the categories of orthopaedics and
elderly patients. Among patients eligible to use the Tokyo Rule, the
proportion 76–89-year-olds was greatest (35.8%), while patients
older than 65 years accounted for 70.9% of all patients.9 The evi-
dence suggests that patients seeking care in emergency depart-
ments are concentrated in emergency departments at regional core
hospitals, where it is difficult to accommodate elderly patients with
trauma or suspected of having orthopaedic disease.

As our results show, approximately 35% of conditions identi-
fied at the time of admission to the EDOU among patients older
than 65 years were non-neurosurgical trauma, whereas 60% were
other forms of trauma. Those proportions are significantly greater
than proportions among patients younger than 65 years.

In the EDOU, the management of patients likely to be difficult
to place definitively included initial treatment, diagnosis and short-
term admission. Most patients with orthopaedic disease prepped
for surgery were transferred to other hospitals that could perform
surgery within a few days. Space was also freed up in the emergen-
cy department by discharging patients directly to their homes and
admitting patients requiring certain services to appropriate hospital
departments or elsewhere. Those discharges and transfers
improved the management of the overstretched local emergency
system that like other systems has experienced staff shortages.
However, in an ideal system, patients are treated from the start, in
the right place and at the right time.

Conclusions
Our analysis of data of patients hospitalised in a university

hospital’s EDOU revealed that many elderly patients with trauma
were processed in the EDOU. We thus suggest that deploying an
EDOU for patients who can be hospitalised for several days in the
emergency department of university hospitals can accommodate
elderly patients with trauma who are likely to be difficult to
accommodate otherwise. Overall, our results indicate that EDOUs
at university hospitals are useful as buffers for overstretched
regional emergency medical systems in Japan. Overcrowding at
such facilities is likely to be an ongoing problem given the contin-
ued ageing of the Japanese population. However, our results do not
indicate whether the strategy used is more efficient, both in terms

of cost-effectiveness and clinical outcomes, than developing
appropriate orthopaedic and trauma resources that would allow
elderly patients to be directly admitted to corresponding depart-
ments.
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