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Background: Access time to emergency patients is a critical factor that affects the outcomes of life-or-death situations, especially in
the cases of out-of-hospital cardiac arrests (OHCA). This study focused on developing a new model of emergency medical services
(EMS) using a motorcycle-based ambulance (motorlance) with an automated external defibrillator (AED). There are currently no
studies regarding access time for this vehicle. This study aimed at utilization of an AED in conjunction with motorlance and
comparing the response time between a traditional ambulance and a motorlance.
Methods: This was a prospective study conducted in the EMS department of Srinagarind Hospital, located in Khon Kaen, Thailand,
over a five-month period, from September 2021 to January 2022. Data were recorded employing a national standard of operations
record form used for Thailand EMS departments nationwide.
Results: The 891 cases were divided into two groups which were motorlance and ambulance. The activation times for motorlance and
ambulance were 0.44 minutes and 1.42 minutes, respectively (p < 0.001) and the response time in the motorlance group was 7.20
minutes compared with 9.25 minutes in the ambulance group. In OHCA, the motorlance with AED arrived at patients location and
assisted to continue resuscitation at the hospital 88.9% of the time.
Conclusion: AED used in conjunction with motorcycle ambulances had shorter periods of both activation time and response time
compared to ambulances. The use of AEDs clearly increases the number of continuous resuscitations in out-of-hospital cardiac arrest
patients.
Keywords: ambulance, cardiac arrest, emergency care, prehospital emergency care, response time

Introduction
Out of hospital cardiac arrest (OHCA) is the most urgent condition in emergency medical services (EMS).1,2 Quick
access to patients for assessment and treatment is vital and increases the chances of survival for the patient.3,4 In the first
stage of the chain of necessary treatment, OHCA patients will need chest compression and defibrillation with an
automated external defibrillator (AED) as soon as possible to improve their chances of survival.5–7 In Thailand, AEDs
in public areas are still fairly uncommon and especially in provinces outside of Bangkok (the capital city of Thailand),
installing an AED is almost impossible due to their rural nature. Therefore, the management of OHCA is almost solely
the duty of emergency medical operations who must bring equipment and personnel for quick and efficient treatment.8,9

Reaching OHCA patients in time is of the utmost importance. A study found that every one-minute delay with chest
compressions and defibrillation decreases survival by 7–10%, and even with prompt treatment, only ten percent of
OHCA survivors were found to make it.10,11 In Thailand, there is considerable traffic congestion, especially in large
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cities. The development of the use of motorcycle ambulances (motorlance) was done primarily with an aim to reduce
response time. Motorlances take significantly less time to reach patients, resulting in rapid patient access, reduced waiting
times, and increased response to expectations in emergency situations. The model of AED used with a motorlance was
established to solve problems and promote sustainable development in Thailand’s EMS.

The rapid access is the key for EMS, motorcycle model was established to resolve delay response time in major cities
that have traffic congestion. The advantage of this vehicle can travel in confined space with decreased response time than
traditional ambulance. In mass casualty incidence, the motorlance was used to be a vehicle to support medical director to
access the situation.

This study aimed at the utilization of an AED in conjunction with motorlances and comparing the response time
between a traditional ambulance and a motorlance.

Materials and Methods
Study Design and Population
This was a prospective study conducted in the EMS department of Srinagarind Hospital, a major university hospital
located in Khon Kaen, Thailand. The EMS serviced an average of 2000 cases per year in tertiary care from
September 2021 to January 2022.

All cases of EMS operations in the period of the study were enrolled with both motorlance and traditional ambulance
delivery to access patients. Cases with incomplete data and days of operation under poor weather conditions were
excluded from this study.

This study was conducted in accordance with the principles of the Declaration of Helsinki and Good Clinical Practice
guidelines. The Khon Kaen University Ethics Committee for Human Research approved the study (HE641417). The
informed consent was waived due to the fact that this study was based on the routine operation of EMS since patient
confidentiality protection had been guaranteed. The patient identification could not be identified by using study number.

Operating Definitions
Activation time was defined as times starting from initial dispatch to vehicle of (motorlance and traditional ambulance)
being en route. Response time was defined as times from the 1669 emergency call-center call receipt to arrival on scene.

The motorlances were developed from a factory stock Honda New Forza 300 (Honda Motor Company, Ltd.; Tokyo,
Japan) models (Figures 1 and 2). Three gadget boxes were then attached to the rear of the motorlance. The box connected
to the side of the motorlance and clearly marked so as to provide easy access to the AED equipment.

Primary Outcome and Statistical Analysis
Data was recorded employing the national standard of operation recording form for Thailand EMS consisting of
demographic information of patients including age and gender, operation time, type of patient, time of AED accessed,

Figure 1 Motorlance model, side view.
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and status of patients when the emergency vehicle arrived. This information was then recorded in the EMS database of
Srinagarind Hospital.

The two data collectors were well-trained emergency room physicians who verified the information from the EMS
database. After that, a double data entry method was performed. In cases of non-matched information, the senior
collectors checked and collected the data.

The time (response time and activation time) utilized for this study was decided by one synchronized clock which was
found within the dispatch center. The dispatcher observed EMS operations by means of telemedicine. The time of each
operation handled is recorded by computer into the EMS database.

The Khon Kaen University’s license for IBM SPSS for Windows version 27.0 (IBM Corp.; Armonk, New York,
USA) was used for statistical analysis. Categorical data were presented as percentages and continuous data were
presented using means and standard deviations. Univariate analysis was performed using a Wilcoxon rank sum tests
for numerical data and a Chi-square test for comparing data between the groups.

Results
In the five-month period of study, a total of 901 cases of EMS operation were examined. The ten cases which were
excluded from the study were the result of having incomplete data or taking place during poor weather conditions. The
remaining 891 cases were divided into two groups (motorlance and ambulance). The characteristics of the services and
subjects are shown in Table 1. The mean age of the patients in the motorlance group was 49.5±8.2 years, and 56.7% (n =
182) were male. The activation times for motorlance and ambulance were 0.44 minutes and 1.42 minutes, respectively
(p < 0.001), and the response time in the motorlance group was 7.20 minutes as compared with 9.25 minutes in the
ambulance group. Both groups of the study operated primarily in the daytime with non-trauma patients.

The motorlance equipped with an AED operated in cases with telephone triage of collapse or in cases of
unresponsiveness from patients with 46 cases analyzed in Table 2. Cardiac arrest was the most common primary
diagnosis at the scene with 39.1%, followed by syncope (26.1%) and hypoglycemia (15.2%). In cardiac arrest patients,

Figure 2 Motorlance model, front view.
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shockable rhythm was performed in 55.6% of cases and response time in cases of the no pulse at the scene group was
6.44 minutes.

Discussion
This study creates a new method of emergency patient access with the model using an emergency motorcycle base
ambulance equipped with an AED. The objective is to compare the interval of access to emergency patients in

Table 1 Baseline Characteristics of the EMS Patients (N = 891)

Characteristics Motorlance Group (N = 321) Ambulance Group (N = 570) P

Age, years 49.5±8.2 48.4±10.1 0.742

Male, n (%) 182 (56.7) 310 (54.4) 0.854

Activation time, (IQR)
min

0.44 (0.32–0.50) 1.42 (1.20–1.64) <0.001

Response time, (IQR) min 7.20 (5.90–8.59) 9.25 (8.46–11.39) 0.014

Time of operation, n (%) 0.420

Daytime (6AM-6PM) 198 (61.7) 312 (54.7)

Nighttime (6PM-6AM) 123 (38.3) 258 (45.3)

Type of patients, n (%) 0.510

Non-trauma 220 (68.5) 344 (60.4)

Trauma 101 (31.5) 226 (39.6)

Table 2 The Services of a Motorlance Equipped with an AED (N = 46)

No Pulse at Scene (N = 18) Pulse at Scene (N = 28) P

Primary diagnosis, n (%)

Cardiac arrest 18 (39.1)

Syncope 12 (26.1)

Hypoglycemia 7 (15.2)

Seizure 5 (10.9)

Stroke 4 (8.7)

Initial ECG, n (%)

Shockable rhythm 10 (55.6)

Non shockable rhythm 8 (44.4)

Response time, (IQR) min 6.44 (6.20–6.68) 7.12 (6.70–7.31) 0.486

Status when arrived emergency room, n (%) 0.420

Death 2 (11.1) 0 (0.00)

Continue resuscitation 16 (88.9) 28 (100.00)

Abbreviation: ECG, electrocardiograms.
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a motorlance compared to that of a traditional ambulance, this includes studying the characteristics of the patients who
used the AED installed in an emergency motorlance. The data of this study was gathered from the EMS database at
Srinagarind Hospital in Khon Kaen, Thailand. The exclusion criteria did not include operations in rainy weather or
weather resulting in poor driving conditions. This is because the operation poses a risk of danger to the motorlance as
well as directly affects the length of time to reach emergency patients.

The time from dispatch to vehicle being en route (activation time) in the motorlance group took less time than that of an
ambulance which was consistent with previous studies.8,9,12 The main reason is that the number of members operating with
a motorlance team were fewer. The motorlance uses only one to two members for each operation, less than an ambulance that
requires three to five members according to the standards of Thailand’s operations.13,14 Therefore, it takes less time from
receiving a notification of an operation to a vehicle moving out of the hospital when the team is on a motorcycle.

We also found that the response time by the motorlance was shorter than an ambulance. This is consistent with
previous studies which found that the motorlance is much more maneuverable in confined spaces or in traffic congestion
than a typical ambulance in the form of a van.15,16 In addition, in Thailand there is still a serious problem of traffic giving
way for ambulances en route to emergency scenes.17 Therefore, the use of motorcycles has become a new form of EMS
operations in large cities where there is a higher likelihood of traffic jams or there are regularly many vehicles on the road
as an adjustment of the hospital’s service units to fit the social context.18,19

In terms of the use of AEDs in conjunction with a motorlance, we found that throughout the five-month study
period, there were forty-six cases of unresponsive or patients who had collapsed which meets the standard operating
criteria to reaching the patient with an AED as quickly as possible.8,9,13,14 In this study there were eighteen cases
with out-of-hospital cardiac arrest and ten cases whereof electrocardiograms were required for defibrillation as there
were no AEDs in public areas. Therefore, the use of a motorlance equipped with AEDs increases the chances of
survival for the patients with out-of-hospital cardiac arrest dramatically.8,9 In addition, the benefit of a motorlance
equipped with an AED effectively addresses two common problems; access delays and the problem of AED storage
in the public.

Unconscious patients were found in both groups (with and without pulse) that required the fastest access possible in
conjunction with the use of AED at the scene. Therefore, EMS members use the time to reach such patients quickly until
when assessing the symptoms of the patient at the scene, it was found that there were groups that had to use the AED
device and those who did not need equipment.

In terms of continuous resuscitation, it was found that a motorlance equipped with an AED can provide continuous
resuscitation at the emergency room for almost ninety percent of patients. This is an answer to an important problem for
patients with out-of-hospital cardiac arrest outcomes.20–23

However, the study had limitations, the data from only one hospital where the population’s characteristics may differ
from those in other areas as well as traffic conditions of the area of study is one of the provinces of Thailand where there
may be different traffic conditions from other areas. In addition, there were limitations of the motorcycle model as it
cannot operate under heavy rain or other severe weather conditions. This could not only be unsafe for the operator, but
also damage the installed medical equipment.

In future study, we recommend to study the use of motorlance during COVID-19 pandemic. The motorlance used
only two EMS members for each operation, which may decrease the risk of infection to health-care providers.

Conclusions
Motorcycle ambulances equipped with an AED had shorter periods of activation time and response time when compared
to traditional ambulances. The use of AEDs can greatly increase the number of continuous resuscitations in out-of-
hospital cardiac arrest patients.
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