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Aim: In Japan, standard prehospital care is provided by emergency medical services teams. Doctor-staffed ambulances play a role in
facilitating the immediate treatment of critically ill patients to increase the survival rates. However, little is known about their activities.
We revealed the present situation of doctor-staffed ambulances in Japan.

Methods: First, we surveyed all the fire departments in Japan and determined whether a doctor-staffed ambulance was present
within their district boundary. Second, we surveyed hospitals that operate doctor-staffed ambulances in their system to list their activ-
ities during a 1-week period.

Results: Of 133 hospitals that operated a doctor-staffed ambulance, 73 (55%) replied to our questionnaire. Only 26 (36%) of them
provided 24-h ambulance deployment. Additionally, 51 (70%) of hospitals bore the operational costs of ambulances. Within 1 week,
345 doctor-staffed ambulances were dispatched, but 97 (28%) were cancelled. In total, 62 patients (28%) were diagnosed with cardiac
arrest, 48 (19%) with trauma or burns, 36 (15%) with stroke, and 22 (9%) with acute coronary syndrome; 159 (58%) were transferred to a
tertiary emergency medical center.

Conclusions: Doctor-staffed ambulances have the advantage of deployment at night and in urban areas compared to doctor-
staffed helicopters. Among the 73 hospitals that responded to the questionnaire, doctor-staffed ambulances were dispatched almost
as frequently as doctor-staffed helicopters. However, doctor-staffed ambulances did not receive adequate funding. Future data collec-
tion is necessary to determine the efficacy of doctor-staffed ambulances among hospitals that operate this service.
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INTRODUCTION

IN JAPAN, STANDARD prehospital care is provided by
emergency medical services teams, including paramedics,

in providing prehospital emergency medical care. The list of
procedures that paramedics are allowed to carry out has been
expanded to provide medical aid for critically ill patients as
early as possible. Paramedics are only allowed to administer
crystalloids to patients in shock, glucose to patients with
hypoglycemia, and epinephrine to patients with cardiac
arrest; in addition, they are permitted to intubate patients

with cardiac arrest. However, to increase the survival rate,
doctors are required to travel to the site of medical
emergency by helicopters or vehicles to provide medical
care.

The use of doctor-staffed helicopters reduces the time to
contact with a doctor and the transportation time;1–4 how-
ever, they are expensive, and their utility is affected by fac-
tors such as place, weather, and time. Alternatively, the
doctor-staffed ambulance, which is defined as a motor vehi-
cle for ground transportation of a physician and/or a patient,
including “a rapid response car” (only delivering physicians
without patients’ transfer), have the advantage of being cost-
effective for use and maintenance. They are deployed all
over Japan according to hospital and local circumstances.

There have been few surveys of doctor-staffed ambu-
lance use in Japan, and little is known about them,
whereas emergency medical services utilizing helicopters
are well promoted and widespread. The aim of this study
was to clarify the current status of doctor-staffed ambu-
lance use in Japan.

Corresponding: Yutaka Igarashi, MD, PhD, Department of

Emergency and Critical Care Medicine, Nippon Medical School,

1-1-5 Sendagi, Bunkyo-ku, Tokyo 113-8603, Japan. E-mail:

igarashiy@nms.ac.jp.

Received 31 Oct, 2017; accepted 24 Apr, 2018; online publication

4 Jun, 2018

Funding Information

This research was supported by the General Insurance

Association of Japan.

© 2018 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of
Japanese Association for Acute Medicine

316

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License,
which permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and

no modifications or adaptations are made.

Acute Medicine & Surgery 2018; 5: 316–320 doi: 10.1002/ams2.347

http://orcid.org/0000-0002-4305-2850
http://orcid.org/0000-0002-4305-2850
http://orcid.org/0000-0002-4305-2850
http://creativecommons.org/licenses/by-nc-nd/4.0/


METHODS

Survey of fire departments

FIRST, WE SENT a questionnaire to all fire departments
in Japan and determined whether doctor-staffed ambu-

lances were available within the boundaries of their districts
in June 2016.

Survey of hospitals

Next, based on the first survey, we identified hospitals that
operated a doctor-staffed ambulance as part of their system
and examined their activities for 1 week. The following data
regarding the operating system were collected.
1. Operation system: this was classified into three types

(hospital car, workstation, and pick-up systems). In the
hospital car system, a doctor and nurse were delivered by
a vehicle owned by the hospital, following a request from
the fire department. In the workstation system, emer-
gency medical services were deployed from a worksta-
tion at the hospital. A doctor and nurse were delivered by
an ambulance, along with the emergency medical ser-
vices team. In the pick-up system, the emergency medi-
cal services team would pick up a doctor and nurse from
the hospital and deliver them to the scene by an ambu-
lance.

2. Operation time (whether 24 h or only in the daytime;
daily or on weekdays only)

3. Number of registered staff (including doctors, nurses,
emergency life-saving technicians, and logisticians)

4. Number of staff dispatched to the site (including doctors,
nurses, emergency life-saving technicians, and logisti-
cians)

5. Existence of criteria for dispatching the doctor-staffed
ambulance

6. Certification of emergency driving
7. Institution or organization bearing operational costs
8. Subscription of insurance and financial resources.

In addition, the hospitals were asked the following ques-
tions regarding activities from July 18 to 24, 2016: (i) num-
ber of doctor-staffed ambulances dispatched, (ii) number of
cancellations, (iii) patient characteristics (sex and age), (iv)
date and time of use (weekday or weekend; day shift or
night shift), (v) patients’ diagnosis (cardiac arrest, trauma or
burn, stroke, and acute coronary syndrome), (vi) procedures
carried out (administration of i.v. lines, ultrasonography,
drugs, electrocardiography, intubation, thoracic drainage,
and transcutaneous pacing), (vii) transferred hospital type
(tertiary emergency medical center, secondary emergency
medical center, and non-transfers). Emergency medical

centers were classified into three types: tertiary, secondary,
and primary. A tertiary emergency medical center provides
emergency and critical care, and a secondary emergency
medical center provides emergency medical services requir-
ing hospitalization.

RESULTS

ONE HUNDRED AND thirty-three hospitals operating
a doctor-staffed ambulance were identified from 123

fire departments. Among these, 73 hospitals (55%) replied
to our questionnaire. The distribution of doctor-staffed
ambulances is shown in Figure 1. The red dots indicate hos-
pitals that replied, whereas the blue dots indicate hospitals
that did not reply.

Operating system

In total, 58 (79%) of hospitals used the hospital car system,
11 (15%) used the workstation system, 11 (15%) used the
pick-up system, and six hospitals used more than one sys-
tem.

Furthermore, 31 (42%) of hospitals operated ambulances
on weekdays during the daytime, 26 (36%) operated them
every day for 24 h, 11 (15%) operated them every day dur-
ing the daytime, and 3 (4%) operated them on weekdays for
24 h.

The median numbers of registered staff were 6 doctors (in-
terquartile range [IQR], 2–11), 8 nurses (IQR, 0–12.3), 0
paramedics (IQR, 0–2), and 1 logistician (IQR, 0–3.3). The
median number of staff dispatched to the site was 4 (IQR,
3–5): 1 doctor (IQR, 1–2), 1 nurse (IQR, 1–1), 1 emergency
paramedic (IQR, 0–1.3), and 1 logistician (IQR, 0–1). Fifty-
one (70%) hospitals had criteria for dispatching doctor-staffed
ambulances, and 55 (75%) hospitals employed drivers who
were trained and certified in emergency driving. Additionally,
51 (70%) hospitals bore the operational costs of ambulances,
whereas in 13 (18%) of hospitals the local government bore
the costs. The hospitals have a general insurance account for
73%: the hospitals that pay an insurance premium account for
83%, the prefectural government for 6%, municipal govern-
ment for 8%, and doctors’ office for 2%.

One-week study

In 1 week, 345 doctor-staffed ambulances were dispatched,
and 97 (28%) were cancelled. One hundred and eighty-eight
patients (56%) were men and 141 (44%) were women. The
highest age demographics were 60s and 70s, with 64
patients each. Two hundred and thirty-three patients (73%)
were treated on weekdays and 86 (27%) on weekends
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(Fig. 2); 215 patients (68%) were treated during day shifts
and 102 (32%) during night shifts. Forty-eight patients
(28%) were diagnosed with cardiac arrest, 36 (19%) with
trauma or burns, 36 (15%) with stroke, and 22 (9%) with
acute coronary syndrome. An i.v. line was secured in 170
patients, ultrasonography was carried out in 98 patients,
drugs were given to 82 patients, electrocardiography was
undertaken in 53 patients, intubation was carried out in 26
patients, thoracic drainage tubes were inserted in two
patients, and transcutaneous pacing was carried out in one
patient. In total, 159 (58%) patients were transferred to ter-
tiary emergency medical facilities and 86 (32%) to sec-
ondary emergency medical facilities; 22 (8%) patients were
not transferred.

DISCUSSION

DOCTOR‐STAFFED AMBULANCES WERE operated
by 133 hospitals in Japan in 2016, and they were

Fig. 1. Distribution of doctor-staffed ambulances in Japan. Red dots indicate hospitals that replied to our questionnaire, and blue

dots indicate hospitals did not reply.

Fig. 2. Proportion of patients treated by doctor-staffed ambu-

lances during the night shift, based on data for the week July 18

to 24, 2016 supplied by 73 Japanese hospitals.
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dispatched almost as frequently as doctor-staffed heli-
copters. However, doctor-staffed ambulances did not receive
adequate funding compared with doctor-staffed helicopters.

Doctor-staffed ambulances were dispatched 345 times per
week in the 73 hospitals that replied to our questionnaire;
accordingly, we estimated that they are dispatched approxi-
mately 18,000 times per year (345 9 52 weeks). From
April 2016 to March 2017, doctor-staffed helicopters were
dispatched to the scene 17,688 times in 51 hospitals. If all
hospitals replied the questionnaire, the annual number of
dispatched doctor-staffed ambulances would exceed the
number of doctor-staffed helicopters. In total, 58% of
patients were transferred to tertiary emergency medical facil-
ities, and 68% of critically ill patients were diagnosed with
cardiac arrest, trauma, stroke, or acute coronary syndrome.
This study also revealed that 32% of the patients were trea-
ted by doctor-staffed ambulances during the night shift.
Doctor-staffed helicopters are only able to operate during
the day, so that a doctor-staffed ambulance has some advan-
tage during night-time (Fig. 2).

Unlike doctor-staffed helicopters, doctor-staffed ambu-
lances do not receive sufficient funds. A doctor-staffed heli-
copter receives a subsidy of ¥1.7 hundred million from the
government and local authorities. Conversely, half of the
hospitals that operate a doctor-staffed ambulance bear the
operational costs themselves. In 12% of hospitals, the insur-
ance premium is paid by local authorities.

There is little evidence indicating that doctor-staffed
ambulance use improves patient outcomes. However, many
studies have described that doctor-staffed helicopter use is
beneficial for patients with cardiac arrest,5 trauma,1–4,6–9

stroke,10,11 and acute coronary syndrome.12 This research
has reported a decrease in mortality rates and a reduction in
the time to tertiary treatment for critically ill patients.
According to our survey, 68% of patients with these four
diseases were treated by a doctor-staffed ambulance,
although various criteria were used. However, a few studies
have denied any benefits for trauma patients13 and have cau-
tioned regarding longer on-scene times.9

A limitation of this study is that, because the data collec-
tion rate was 55%, our findings might not reflect the actual
status of doctor-staffed ambulance use in Japan.

To our knowledge, this is the largest investigation on the
actual status of doctor-staffed ambulance use in Japan. Doc-
tor-staffed ambulances were operated by 133 hospitals in
Japan in 2016, and they were dispatched almost as fre-
quently as doctor-staffed helicopters. However, hospitals
that operated a doctor-staffed ambulance did not receive
adequate financial support for operational costs compared
with doctor-staffed helicopters. A liaison council for doctor-
staffed ambulances should be established to cooperatively

resolve this problem. A database is also required for deter-
mining the effectiveness of doctor-staffed ambulance use.
Four hospitals in Tokyo have already initiated data
registration for assessing their effectiveness.

CONCLUSIONS

TOOUR KNOWLEDGE, this is the largest investigation
on the actual status of doctor-staffed ambulance use in

Japan. A doctor-staffed ambulance has the advantages of
use during night-time and in urban areas compared with doc-
tor-staffed helicopters. They were dispatched almost as fre-
quently as doctor-staffed helicopters in the 73 hospitals that
replied to our questionnaire. The annual number of dis-
patched doctor-staffed ambulances would exceed the num-
ber of doctor-staffed helicopters. In the future, we aim to
collect data for assessing the effectiveness of doctor-staffed
ambulance use among hospitals that operate them.
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