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CHANGES AND PROBLEMS IN AN AMBULANCE ACCEPTANCE SYSTEM
CAUSED BY SYSTEM MODIFICATION

Keiko HIGUCHI, Yumi KAMIJO and Masaaki MATOBA

Showa University Graduate School of Health Sciences

Munetaka HAYASHI

Department of Emergency and Critical Care Medicine, Showa University Fujigaoka Hospital

Masako SHIBATA

Showa University Northern Yokohama Hospital

Abstract —— Together, the growing number of ambulance calls nationwide, and the increase in the
time required for emergency transportation, are negatively affecting the response times. The number of
emergency service calls in Yokohama City failing to make satisfactory referrals to four or more medical
institutions more than doubled over 4 years, from 1,107 cases in 2004 to 2,606 cases in 2008. Moreover, it
has been reported that time from arrival on site to the start of transportation has also increased each
year. Based on a system modification designed to increase the number of cases accepted by an ambu-
lance, the improvements and problems created by these adjustments were reviewed in the current
study. We surveyed the number of cases where demand was or was not satisfied before and after the
system modification. In addition, we rated the quality of demand satisfaction by time, day of the week,
and diagnosis system used, following the system modification. Cases where ambulance call-out accep-
tance was requested, secondary to emergency medical call-outs, were surveyed for the year before (June
1, 2011 to May 31, 2012) and the year after (June 1, 2012 to May 31, 2013) system modifications were in-
troduced to help satisfy ambulance demand. Following the system changes, the numbers of ambulance
call-out acceptances and those satisfying demand increased from 4,843 to 6,260 and from 3,365 to 4,240, re-
spectively. Almost no change was seen in the unsatisfied rate of ambulance demand (30.2%-32.2% over
the course of the study). Interestingly, the number of hospitalizations decreased from 1,853 (55.0%) be-
fore system modification to 1,618 cases (38.2%) after modification. In order to examine the relationship
and differences between satisfied and unsatisfied demands, we assessed the time of day, day of the week,
shift and personnel distribution, and diagnosis system. We first reviewed the data by dividing shifts into
Shift A and Shift B. Shift A comprised doctors belonging exclusively to emergency departments, over-
seen by junior residents. In the Shift B group, the diagnosis was made by a doctor of each diagnostic de-
partment in coordination with the doctor in charge of the emergency room (ER). Overall a higher unsat-
isfied demand rate was observed during Shift A compared with Shift B; this higher rate of unsatisfied
demand was significantly more pronounced during the absence of Shift B during the night or on holidays.
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The reason that ranked highest for call-out non-acceptance by ambulances following system modification
was “busy in treatments and response to other emergency patients.” This was followed by the second
reason, referral to local doctor/home visit due to lack of emergency staff,” and the third reason “all beds
occupied.” The system modifications to improve ambulance call-out acceptance have contributed to in-
creased satisfaction of call-out demands and have aided distribution of information throughout the hospi-
tal. However, to address the remaining problem of unsatisfied demands, enhancements to the Shift A
support system, especially during night shifts and holidays, are necessary in the absence of Shift B.
These system changes have also made it possible to assess situational data on why ambulance call-outs
were accepted or rejected both before and after their introduction. This data visualization is beneficial to
enhance awareness of problems concerning call-out acceptance and demand satisfaction and the subse-
quent improvement of operational procedures.

Key words: Emergency medicine, Secondary emergency, Emergency receptive, Emergency Room (ER)
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