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Background: Pre-hospital emergency medical services are one of the vital parts of the health 
system, which was created to timely diagnose and treat patients injured in life-threatening 
conditions. The use of motorcycles has increased in recent years to reach the golden time 
standard and overcome traffic in some countries, especially Iran. This study was conducted 
to investigate the effectiveness of a motor ambulance compared to an ambulance in Tehran 
City, Iran.

Materials and Methods: The present study is a cross-sectional descriptive-analytical type. 
The time to reach the patient’s bedside, death at the scene, and physiological parameters of 
the patient at the time of delivery to the hospital were studied as effectiveness indicators in 
this model. Since the primary data on the effectiveness of these two interventions is mortality, 
according to previous studies, the mortality data should be converted into the form of prevented 
mortality and enter the analysis phase. In this study, since the mortality index is expressed as 
a percentage, the difference in the mortality index from 100 was estimated as the prevented 
mortality index and entered into the analysis.

Results: The results showed that the chance of death in the motor ambulance group with 
an ambulance in severe level patients is 44.8% and 66.9% in the ambulance group. In the 
motorcycle and ambulance group, the probability of death for patients with mild and moderate 
injuries was estimated at 0.02% in ambulance missions and 0.7% in motorcycle and ambulance 
missions (P=0.05). 

Conclusion: According to the desired outcome (reduction of death), the use of motor ambulance 
with ambulance was effective in severe group patients. Of course, this outcome alone cannot 
be an accurate basis for judgment, and outcomes such as survival, disability-adjusted life years, 
and quality-adjusted life years seem necessary for a more accurate evaluation.
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1. Introduction

mergency Medical Services (EMS) are one 
of the most basic health services that play 
a vital role in saving people’s lives and re-
ducing mortality [1]. World Health Organi-
zation (WHO) regards EMS systems as an 
integral part of any effective and functional 
health care system [2]. Quick and urgent 

action before the hospital, such as decisive decisions 
and interventions, has a decisive role in the recovery of 
patients with severe injuries and illnesses. Pre-hospital 
EMS is not only limited to clinical care but also equip-
ment, skills, and scene management [3].

The medical emergency system is at the forefront of 
the health system service providers and is currently con-
sidered one of the crucial functions of the health system. 
The demand from the emergency system is to deal with 
urgent cases which, if not dealt with in time, may lead to 
irreparable physical and brain injuries of the patients [4].

Pre-hospital EMS has an effective role in the survival 
and prevention of serious injuries to patients and injured. 
During the last decade, the need to transfer patients 
through this system has increased progressively in the 
world, for example, in the decade (2002-2012) in Asian 
and Pacific countries, the annual growth rate of telephone 
calls was 5%-10%, which is increasing. But for all these 
calls and transfers, the ambulance and EMS system are 
not needed, and a large percentage of the calls were non-
emergency. A study conducted in the United Kingdom 
and the United States shows that between 30%-50% of 
the responses given by EMS were for non-emergencies 
and non-life-threatening conditions [5].

Immediate intervention in patients where time is vital 
is one of the characteristics of the emergency system [6]. 
Survival after major trauma is considered highly time-
dependent, and the efficiency of prehospital emergency 
with rapid transfer to medical centers is considered nor-
mal [3]. On the other hand, urban traffic and the increase 
in urban population as well as the increase in demand for 
a pre-hospital emergency are one of the problems that 
the emergency system is facing [5].

Tehran EMS has 216 stations, most of which have an 
ambulance and a motor ambulance. Also, a limited num-
ber of bases have two ambulances and an ambulance 
bus, which are used in accidents with mass casualties 
where air transport is not possible. Also, if the transfer 
of the injured person is required to the medical centers 
by EMS, after coordinating with the hospital, the trans-

fer will be done. During the COVID-19 epidemic, the 
number of emergency calls increased from 355241 to 
1589346 (a 380% increase) and the number of missions 
increased from 82282 to 99926 (a 20% increase) [7]. 
Also, in 2019, 14000 trauma patients were transported 
by the emergency system, 197 of whom died, and the 
most services provided included airway management 
(87.3%) and serum therapy (12.2%) [8].

The pre-hospital emergency system in our country is 
doubly vital because traffic accidents are the first cause 
of diseases and injuries to both genders of all ages [9]. 
Studies have shown that annually 1.2 million people in 
the world die due to road accidents and between 20 and 
50 million people are injured or disabled [10]. Statistics 
show that Iran ranks first in the world in terms of acci-
dents [11]. Iran’s road accident statistics are twenty times 
higher than the global average.

According to statistics presented in Iran, one person 
dies every 19 minutes due to traffic accidents. On the 
other hand, 50% of deaths in traffic accidents happen 
in the first hour of the accident. The results of a study 
on emergency patients show that the most errors in pre-
ventable cases include delay in primary care, insufficient 
care in patient transfer, and inappropriate communica-
tion [12]. Currently, according to the law, the time for 
an ambulance to arrive at a patient’s bedside in cities 
should be less than eight minutes [13]. In big cities, due 
to heavy traffic, the time to reach the bedside is more 
than eight minutes, which causes the loss of golden time 
to save patients. Traffic causes long-term complications 
in sick patients depending on time or their mortality, 
and these risks are aggravated after unprincipled move-
ments. Also, in overcrowding and destruction of roads, 
or remote, mountainous, and inaccessible areas, it is not 
possible to reach the injured by common vehicles, and it 
becomes difficult or impossible to transport the injured 
from the accident site to medical centers. In these cases, 
light vehicles are needed that can overcome the obstacles 
and bring the medical personnel to the injured bedside. 
One of the proposed solutions to overcome these obsta-
cles is to use a motorcycle [5].

The emergency motorcycle is the best method for 
quick response to patients in cities and public places [14] 
which is an objective, measurable, and understandable 
criterion for the public and policy-makers [15].

The concept of using an emergency motorcycle is not 
new, and its use in medical treatment and transportation 
dates back to the early 1900s and prominently in World 
War I, but the use of motorcycles in the EMS began 
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when cities like Singapore, London, and Hong Kong 
used it as the first responder in the emergency system. 
Due to the success of this plan, other big cities were en-
couraged to research and evaluate its effectiveness in 
their emergency system [14].

In a study conducted in Iran, the average Response 
Time (RT) for an ambulance and a motor ambulance was 
reported as 16 minutes, 14 minutes, and 13 s, respec-
tively. Ambulance and motor ambulance missions are 
reported with a frequency of 20% for weakness and mal-
aise and 16% for heart problems, respectively. In 57% 
of ambulance missions and 71.5% of motor ambulance 
missions, patients refused to come to the hospital, and 
most cases leading to transfer related to traffic accidents 
were reported at 24% [5]. According to the available 
reports, a large number of missions are completed due 
to a lack of cooperation to transfer to the local hospital 
[15]. In a study conducted in Iran, it was found that about 
30% to 50% of emergency calls were not urgent and life-
threatening, in addition, 50% of those transferred to the 
hospital were discharged without any intervention, and 
about 29% of patients with internal problems did not 
need an immediate transfer [5]. The presence of motor 
ambulances is considered a strong point in terms of re-
ducing costs for the EMS and preparing the ambulance 
for the next and more necessary missions, as well as 
preventing overcrowding in the emergency department 
of hospitals. It seems that due to the lower cost of the 
missions EMS with a motor ambulance compared to an 
ambulance (including the cost of equipment and fewer 
personnel), it is possible to avoid the waste of resources 
in the mentioned cases to some extent [5].

The time to reach the scene, i.e. RT, has been men-
tioned as one of the critical factors in the emergency 
system, which the use of a motorcycle can significantly 
reduce [16].

Also, Haji Nabi’s study showed that district 15 of Teh-
ran municipality ranks first with about 9.5% of traffic 
accidents, and 13.5% of traffic accident victims in this 
area die at the scene of the accident, followed by districts 
11 and 5 of Tehran municipality. In terms of having the 
highest statistics of accidents and deaths of the injured, 
they are in the next ranks. In this study, it was announced 
that RT has a statistically significant relationship with 
the mortality rate [17].

The results of Delshad’s study showed that the high-
est number of traffic accidents and falls from heights 
occurred in the north of Tehran City, stabbing and CO2 
poisoning in the east, and burns in the west of Tehran 
City. Also, the mentioned study is useful for the use of 
epidemiological information to design preparation pro-
grams for EMS workers and community members [18]. 

Considering the importance of effectiveness studies, 
this study aims to examine the effects of a motor ambu-
lance in terms of consequences and determine its advan-
tages and disadvantages and compare the two options of 
the motor ambulance with ambulance versus ambulance 
alone to choose the best option with the method of ef-
fectiveness studies.

2. Materials and Methods

This study is a descriptive-analytical cross-sectional 
research conducted in the fall of 2020 (because the avail-
able data was the same and according to the opinion of 
the research team of one season and the most up-to-date 
data at the time of the study) to determine the effective-
ness of motor ambulance with the ambulance. The re-
search environment in the present study is the Tehran 
emergency center. Considering the characteristics of 
Tehran City as the capital of the country and the most 
populated city with the highest number of accidents and 
missions, the Tehran emergency center was chosen as 

Table 1. Distribution of Injury Severity Based on GCS Classification, in Ambulance Missions, Motor Ambulance, and Joint 
Missions (Motor and Ambulance) of Tehran Emergency Center

No. (%)
Variables

Total Type of Dispatch Vehicle

150(1.0)29(1.4)0(0.0)121(1.3)Severe (3-8)

Injury severity 
(GCS)

144(0.9)23(1.1)22(0.5)99(1.1)Medium (9-12)

14934(98.1)1974(97.4)4093(99.5)8867(97.6)Mild (13-15)

15228(100)2026(100)4115(100)9087(100)Total 

GCS: Glasgow coma scale. 
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the research environment of this study. The tool for col-
lecting information is a checklist made by the researcher, 
some of the information using data recorded in the stan-
dard forms of the Tehran emergency, which is completed 
by the technician and stored in the data bank of the Teh-
ran emergency center. Also, part of the data was obtained 
through specialized meetings with experts and a review 
of documents.

According to the research team, the effectiveness cri-
terion was death at the scene. Considering that in this 
study, the primary data on the effectiveness of these two 
interventions is mortality, and according to previous 
studies, the mortality data should be converted into the 
prevented mortality and enter the analysis phase. In this 
study, since the mortality index is expressed as a percent-
age, the difference in the mortality index from 100 was 
estimated as the preventable mortality index and entered 
into the analysis. Since a unique code is assigned to each 
mission in EMS, a separate code was not registered in 
the system for the missions that sent both the motor and 
the ambulance. For this purpose, to compare these cases 
via SPSS software (version 21) and by linking different 
variables such as name, time, and address, this work was 
done, and finally, the data were separated into 3 groups.

After preparing the data for statistical analysis, descrip-
tive analysis was performed first. For this purpose, data 
and variables were described using indicators, such as 
minimum and maximum value, average, and standard 
deviation. Tables and Figures were also used for a bet-
ter description. This article is extracted from the mas-
ter’s thesis in the field of health economics with an eth-
ics license obtained from the Ethics Committee of the 
Faculty of Health and Paramedicine of Tehran Univer-
sity of Medical Sciences under the ID IR.TUMS.SPH.
REC.1399.135.

3. Results

The findings of the study based on epidemiological in-
formation are stated below. 

Gender

In this study, to investigate missions related to traf-
fic accidents and trauma, the Tehran emergency center 
was included in the study in 3 months. Finally, the data 
from 9160 ambulance missions, 4147 motor ambulance 
missions, and 2042 simultaneous motorcycle and ambu-
lance missions were analyzed. In terms of gender distri-
bution, 82.1%, 83.4%, and 83% of all ambulance, motor 
ambulance, and joint missions (motor and ambulance) 

were men, respectively. In other words, the percentage 
of motor ambulance missions for men was higher than 
the other two groups. Although, this difference was not 
statistically significant (P=0.151) (Table 1, 2, 3 and 4).

Age

The mean age of people in ambulance missions, mo-
tor ambulance, and joint missions (motor and ambu-
lance) were 33.4 (SD=14.6), 34.4 (SD=15.2), and 34.7 
(SD=15.7) years, respectively (Figure 1, 2, 3 and 4).

Distribution of Injury Severity Based on Glasgow 
Coma Scale  (GCS) Classification

Based on the initial Glasgow Coma Scale (GCS), pa-
tients were divided into 3 groups, severe injury (GCS 
equal to 8 and less), moderate injury (GCS between 9 
and 12), and mild injury (GCS equal to 13 to 15). Out 
of all the patients, 150 people (1%) had severe injuries 
and 0.9% and 98.1% of patients had moderate and mild 
injuries, respectively. In the group of patients who were 
sent by ambulance and motor at the same time, 1.4% had 
severe injuries, while this value was equal to zero and 
1.3% for patients who were sent by motor ambulance 
and ambulance alone, respectively (Table 1). Statisti-
cally, a significant difference was observed between the 
severity of the injury and the means of dispatch (3 study 
groups) (P<0.001). Therefore, to eliminate the con-
founding effect of injury severity compared to outcomes 
in 3 study groups in terms of injury severity, and the out-
comes studied separately, these classes were analyzed.

For none of the patients with severe injuries, the motor 
ambulance was dispatched alone. Death in patients with 
severe injuries in the ambulance group was more than the 
two groups of both dispatch vehicles (motor ambulance 
and ambulance). Totally, 66.9% of the patients in the am-
bulance group and 44.8% in the group of both devices 
had died, and this difference was statistically significant 
(P=0.027). In other words, in the group of patients with 
severe injuries, in cases where the motor was sent ahead 
of the ambulance or at the same time, compared to when 
the ambulance was sent alone, the death rate decreased 
(Table 2, 3 and 4).

Among patients with moderate and mild injury sever-
ity, a total of 15 deaths occurred among 15078 missions 
(9.9 deaths per 10 000 missions). In this group of pa-
tients, 13 cases of death occurred among the patients of 
the missions group of both dispatching vehicles and 2 
cases of death occurred among the missions of the am-
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bulance group. This difference was also statistically sig-
nificant (P<0.001).

The Duration of Receiving the Mission Until 
Reaching the Emergency Response Time (RT)

The average duration of receiving the mission until 
reaching the emergency (RT) in motor ambulance mis-
sions was 9.12 minutes (SD=4.88) and this duration for 
ambulance missions was 12.94 minutes (SD=7.58). In 
the missions that were jointly dispatched by motor am-
bulance and ambulance, the average duration of receiv-
ing the mission to reach the emergency (RT) was 9.05 
(SD=4.61) and 13.14 (SD=7.27) minutes, respectively. 
In other words, on average, the motor ambulance arrives 
at the emergency about 4 minutes earlier than the am-

bulance, and this difference was statistically significant 
(P<0.001).

Logistic Regression Results

Based on the results of univariate logistic regression for 
severe patients, although the chance of death was higher 
in female patients compared to male patients (OR=1.44), 
it was not statistically significant. Also, increasing age 
was a risk factor for death, although it was not statisti-
cally significant (P=0.200). On the other hand, changes 
in vital variables did not show a significant effect on the 
death of patients. Meanwhile, the chance of death in this 
group of patients (severe patients) was 2.49 times higher 
for cases where an ambulance was dispatched alone than 
when a motorcycle and an ambulance were dispatched.

Table 3. Distribution of death in patients with moderate and mild injuries, in ambulance missions, motor ambulance, and joint 
missions (motor and ambulance) of Tehran Emergency Center

Total 

No. (%)
Type of Dispatch VehicleVariables

Both Motor Ambulance Ambulance 

15063(99.9)1984(99.3)4115(100.0)8964(100.0)No 
Death 

15(0.1)13(0.7)0(0.0)2(0.0)Yes 

15078(100.0)1997(100.0)4115(100.0)8966(100.0)Total 

Table 4. Logistic regression of related factors between death and severe trauma

Variable
Univariable Multivariable

Crude OR (95% CI) P Adjusted OR (95% CI) P

Age, y 1.01 (1.03-0.99) 0.200 1.02 (1.03-0.996) 0.117

Vehicle, ambulance 2.49 (5.68-1.09) 0.030 2.85 (6.64-1.22) 0.015

Table 2. Distribution of death in patients with severe injuries, in ambulance missions, motor ambulance, and joint missions 
(motor and ambulance) of Tehran Emergency Center

Total 

No. (%)
Type of Dispatch VehicleVariables

Both Motor Ambulance Ambulance 

56(37.3)16(55.2)0 (0.0)40(33.1)No No 
Death 

94(62.7)13(44.8)0 (0.0)81(66.9)NoYes 

150(100.0)29(100.0)0 (0.0)121(100.0)NoTotal 
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In the multivariate analysis, after removing the con-
founding effect of age, the chance of death was 2.85 
times higher for the cases in which the ambulance was 
sent alone than in the cases in which the motor and the 
ambulance were dispatched, and this relationship was 
also statistically significant (P=0.015). Therefore, dis-
patching a motor and an ambulance (both) in severe 
cases is a factor in preventing death. In other words, the 
chance of death for severe missions where the motor and 
ambulance (both) were dispatched is 0.351 times of the 
missions where the ambulance was dispatched alone.

4. Discussion

This study was conducted to investigate the effective-
ness of a motor ambulance compared to an ambulance in 
the emergency department of Tehran in the fall of 2020.

The results indicate that in the first part of the study, 
by examining the outcome of death, the chance of death 
in the group of the motor ambulance with ambulance in 
severe level patients is 44.8% and in the group of am-
bulance alone is 66.9%. The probability of death in the 
two groups of the motor with ambulance and ambulance 
alone in mild and moderate patients is the opposite of 
severe patients. In the group of patients with mild and 
moderate injuries, the probability of death was estimated 
to be 0% in ambulance missions and 0.7% in the mis-
sions of the motor with an ambulance.

According to the results of the study, it was found that 
the use of a motor in Tehran’s EMS center reduces the 
RT in missions by 4 minutes, which is statistically and 
clinically significant. By examining the outcome of the 
study, which was death at the scene, it was found that 
the simultaneous dispatch of a motor and an ambulance 
led to a significant reduction in death from 66% to 44%. 
Previous studies consistent with our study show a reduc-
tion in RT using motors in missions. The results of the 
mentioned studies showed that the shortening of RT in 
the studies is different, and this difference can be due to 
the different traffic volumes in different countries and 
cities, as well as depending on the resources, existing in-
frastructure, and dispatch hours during the day and night 
in changing the effect of traffic. In some countries, emer-
gency technicians with appropriate equipment are sent by 
motor ambulances as “pioneer” to the place of dispatch 
and provide medical measures. In the future, if more spe-
cialized services are needed, the necessary coordination 
for dispatching an ambulance will be done [5, 6, 19]. 

In the study of Soares-Oliveira et al, the number of 
1972 phone calls to the emergency room was examined. 

The average time to reach the patient’s head was 4.4 ± 
2.5 minutes. In 63% of cases, the motor ambulance ar-
rived before other vehicles, and in 18% of cases, it was 
not required to transfer the patient to the hospital. As a 
result, in a wide range of clinical situations, the motor 
ambulance can intervene and guarantee a quick response. 
Additionally, in certain situations, motorcycles allow for 
better management of emergency vehicles safely and 
efficiently. This study suggests that the motorcycle be 
dispatched in these conditions, when the patient’s life is 
under serious threat and when the need for an ambulance 
is doubtful. Using the motor for two spectrums, with 
life-threatening conditions, makes life-saving interven-
tions faster, and in mild cases with unknown conditions, 
it reduces the rate of transferring the patient to the hos-
pital. In this study, it was found that for the injured with 
moderate injury, in some conditions and hours of the day 
and night, due to high demand for ambulances or heavy 
traffic, a motor ambulance was dispatched [19].

In 2019, Korakot Apiratwarakul et al., in a study 
conducted in Taiwan concluded that dispatching moor 
in emergency missions significantly reduces RT, and 
also the chance of survival significantly increases. The 
chance of survival in this study increased from 37.5% to 
88% using motor dispatching as a pioneer, and the au-
thors recommended the use of motor ambulance services 
in EMS services, especially in crowded cities [20].

In a study by van der Pols et al. which was conducted 
in the Netherlands, 1664 patients were investigated as-
sisted by 468 operations by motorcycles and 1196 opera-
tions by ambulance. This study showed that the use of a 
motorcycle reduced the time to reach the patient by 54 
s. The use of medical aid motorcycles in patients with 
milder emergency conditions reduced the rate of patient 
transfer to the hospital [21].

In a study conducted by Nakstad et al. in Norway, dur-
ing a five-month research period on 703 medical aid mo-
torcycles, it was found that the average driving time of 
the rescuers for the motorcycle is 30 s shorter than the 
ambulance car (6 minutes and 24 s versus 6 minutes and 
54 s). Of course, this amount of time change has little 
importance clinically. In addition, when the need for a 
medical emergency and the condition of the patient is 
unknown, motorcycles have been used, which has re-
duced the unnecessary missions of the ambulance car. In 
this research, no motor ambulance accident was record-
ed. The lack of accidents may be due to extensive train-
ing for drivers and the fact that motorcycles only work 
during the day. The average total cost for each hour of 
working a motorcycle was about one-third of an ambu-

Mirshafiee R, et al. The Motor Ambulances in Pre-hospital Emergency Medical Services Compared to Ambulances. HDQ. 2023; 8(Special Issue):279-288

2023, Volume 8, Special Issue



285

lance. However, the ratio of benefit to real cost is smaller 
because the weather conditions make it impossible to use 
a motorcycle in winter [22].

In the current study, the ratio of profit and cost was not 
calculated per operating hour but per completed mission, 
which can have an impact on the results. Of course, due 
to the difference between the climate of Norway and 
Iran, the seasonal and weather restrictions for the hours 
of motor operation in Tehran are less.

In a study conducted by Kiefe et al., the safety level 
of using medical aid motorcycles was investigated. Ac-
cording to the results, if motorcycles are equipped with 
an acceptable safety level, they can provide quick and 
effective relief in urban areas. Motorcycle riding train-
ing courses along with proper use of personal protective 
equipment can increase safety [23].

The rate of accidents in motor units compared to the 
ambulance is another influencing factor in the cost-ef-
fectiveness of using a motorcycle, which was not inves-
tigated in our study.

In a study conducted by Ramesh A et al. in India, an 
innovative system using a paramedic/nurse on a motor-
cycle as a pioneer has been introduced to rapidly identify 
and treat patients with acute ST-elevation myocardial 
infarction (STEMI) and perform standard protocols for 
acute management of cardiovascular problems and ulti-
mately improving patient survival. The authors believe 
that this model can be integrated with existing processes 
in large Indian cities [24].

The ambulance service center of the University of 
Medical Sciences Ljubljana launched the emergency 
motorcycle service in 200 to reduce the time to access 
the service and perform first aid before the ambulance 
arrives and improve the quality of service. Five years 
after launching this system, its cost-effectiveness was 
evaluated. The result of this evaluation determined that 
the average RT using a motorcycle was reduced by 50%, 
which resulted in a 5-minute shorter RT for out-of-hos-
pital cardiac arrest cases, and their long-term survival 
rate in these cases increased from 12% to 21%. The im-
provement of life chance in cases where a motorcycle 
was dispatched to the scene as the first responder in an 
emergency is consistent with the findings of our study 
and has shown the effectiveness of using a motorcycle in 
emergency cases [25].

Another study in Slovenia showed that the average 
RT of a motor ambulance is about half compared to an 

ambulance. The authors believe that although the access 
time in the motorcycle has been greatly reduced, motor-
cycle paramedics are highly exposed to traffic hazards 
and weather conditions. Evaluations have shown that the 
introduction of motorcycle paramedics in this country is 
a wise decision and is currently an essential part of the 
emergency system, which can be a logical reason for us-
ing ambulances to reduce RT and subsequently reduce 
the death rate [26].

Korakot Apiratwarak et al. by examining the motor 
ambulance missions in Thailand during the COVID-19 
pandemic showed that the average RT of motor ambu-
lances during the pandemic was shorter compared to 
normal conditions [27].

Korakot Apiratwarak et al. in 2020 by examining the 
motor ambulance missions in Thailand during the Co-
rona pandemic showed that the average RT of motor am-
bulances during the pandemic was shorter compared to 
normal conditions [28].

On the other hand, in the second group that had mild 
and moderate injuries, based on the results of the ob-
tained statistics, it seems that the use of a motor ambu-
lance is not effective considering the outcome of death 
for this group. In other words, we should consider that 
according to previous studies and guidelines in EMS, 
motor dispatch is preferably recommended for critical 
and mild cases, and motor dispatch is not indicated for 
this group [28]. However, in situations where it is not 
possible to dispatch an ambulance due to some reasons 
such as the lack of an ambulance and heavy traffic, the 
motor is inevitably used, and the motor units are a way 
out, not an additional option. Definitely, in the case of 
not dispatching the motor units, all of these missions will 
be for the ambulance, which can, in turn, affect the time 
the ambulance arrives at the scene and even the outcome 
of critically ill patients. Therefore, to properly investi-
gate and analyze the effectiveness of this group, another 
study should be designed to examine the outcome of pa-
tients in a system that uses a motor unit with a system 
without this possibility. Also, in mild cases, the cost-
effectiveness criterion should be evaluated with the rate 
of not transferring to the hospital and treating patients at 
the scene, which will save additional costs for unneces-
sary transfers.

One of the other causes of effectiveness for this group 
can be due to the nature of injury and trauma, which is 
known in most trauma studies as a time-dependent prob-
lem [4] that sometimes at the time of contact, the patient 
may not have life-threatening conditions and according 
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to the dispatcher’s judgment, only a motor unit should be 
dispatched, but over time, the conditions of the injured 
person will progress to critical conditions and a faster 
transfer to the centers that have definitive services for 
trauma is needed. The delay in dispatching an ambulance 
that has the possibility of transferring the injured person 
will lead to worse outcomes and even death. Therefore, 
the necessity of proper triage and more training for the 
nurses of the dispatch unit is very crucial to decide on the 
type of dispatching vehicle, and the developed protocols 
should consider all the necessary criteria for proper iden-
tification of the injured and triage.

According to the results of the study regarding second-
ary outcomes, which included physiological variables, it 
was found that dispatching the motor and ambulance at 
the same time improved the blood pressure and heart rate 
of the patient compared to the ambulance alone, which 
can be due to the faster interventions of the motor re-
garding the bleeding control and shock management in 
trauma victims. On the other hand, the amount of SPO2 
in the motor ambulance group has decreased compared 
to the ambulance alone, which requires further research 
to determine the cause. Shock and airway management 
requires the intervention of two technicians, while these 
actions are performed simultaneously by the motorcycle 
technician, and this issue can affect the quality and ef-
fectiveness of some services, which can be investigated 
by designing simulated studies or evaluating this case on 
a larger scale. One of the other reasons may be due to 
the nature of the injury, especially in severe head injuries 
and traumas, which lead to secondary hypoxia requir-
ing definitive and faster care. Sometimes, the blood oxy-
gen level may decrease with a delay in dispatching an 
ambulance and transfer. Therefore, it is essential to use 
expert and special forces with higher skills for airway 
management, as well as the need to carry out periodi-
cal training to manage trauma victims in the conditions 
of performing one-person missions for the personnel of 
motor units.

Of course, the critical point is that a large part of the 
prevented deaths may be due to other factors, especially 
the severity of the disease and trauma. For example, for 
very severe patients, the ambulance may have been dis-
patched alone from the beginning, while in some cases, 
the operator’s inference of the disease may be milder and 
has doubts about the severity of the accident, and first, 
the motor ambulance was dispatched, and after the sever-
ity of the accident was determined, the ambulance was 
dispatched. This causes the RT in the ambulance to be 
longer and the difference in deaths can be caused by it. 
However, it seems that even if 1 death of these 22 deaths 

is prevented due to the shorter RT (9.05 minutes), dis-
patching the motor with the ambulance is still effective.

It should also be considered that the present study was 
conducted in Tehran City, one of the metropolises in the 
world with very high traffic and its high dependence on 
dispatch time, and the number of motor units is more 
than 170 units, which can be claimed as one of the larg-
est motor rescue fleets in the world. Tehran emergency 
motor ambulances play a vital role in providing services 
to patients and injured people and are like an ambulance 
equipped with necessary valuable medical equipment, 
such as telemedicine, oxygen, ventilator, AED, etc., and 
are dispatched with an expert technician as a leader or 
alone based on the nature of the problem and based on 
the emergency medical dispatchers. If higher levels of 
treatment and transfer to the hospital are needed, an am-
bulance will be dispatched, otherwise, the mission will 
be terminated at the site after initial interventions. The 
use of an ambulance motor is necessary and vital due to 
the increase in Tehran’s population, high and heavy traf-
fic leading to an increase in RT, and also an increase in 
the demand for EMS [29].

5. Conclusion

According to the results of the study, it was found that 
the use of a motor in Tehran EMS reduces the RT in mis-
sions. Examining the outcome of the study, which was 
death at the scene, it was found that dispatching a motor 
and an ambulance at the same time led to a significant 
reduction in the chance of death. In examining the effec-
tiveness of the motor for the groups with severe injuries, 
it was also shown that the use of the motor ambulance 
is effective compared to the ambulance alone. Although 
in the mild and moderate groups, the results were less 
effective in contrast to the severe patients, these values 
do not reflect the ineffectiveness of the motor ambulance 
and the negative impact on the intended outcome.

Finally, the results of the present study showed that 
according to the considered outcome (death), the use 
of motor ambulance with ambulance was effective in 
severe group patients. Of course, this outcome alone is 
not the basis of correct judgment, and outcomes such as 
survival, Disability-Adjusted Life Years (DALY), and 
Quality-Adjusted Life Years (QALY) seem necessary 
for a more accurate evaluation.

Limitations of the study

The impossibility of leveling patients based on the se-
verity of trauma with a valid criterion such as macaque 
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genotype and phenotype resource and inevitably using 
the GCS scale.

 The research environment is limited to Tehran, which 
lowers the generalizability of the study.

 The lack of a suitable standard data recording system 
and manual recording of some variables by technicians 
and dispatchers, has reduced the quality and uniformity 
of the data.

The multiplicity of ambulance and motor ambulance 
models and the impossibility of separation for cost cal-
culations.

Given the limitations of the study, it is suggested that 
a clinical trial study should be conducted with the possi-
bility of following up with the patients after the hospital 
which requires receiving data from the hospital’s infor-
mation system during hospitalization and follow-up af-
ter discharge.
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